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Comparing the effectiveness of desensitizing toothpastes 
on the dentin bond strength of a new self-cured universal 
adhesive

Purpose
This study aims to evaluate the shear bond strength (SBS) of dentin using a new self-
cured universal adhesive after the application of various desensitizing toothpastes.

Materials and Methods
Fifty permanent third molar teeth were prepared by removing roots and enamel 
surfaces to expose the buccal and lingual dentin surfaces mesiodistally. Specimens 
were then randomly divided into five groups: Sensodyne Repair & Protect (Group 1), 
Ipana Pro-Expert (Group 2), Colgate Sensitive Pro-Relief (Group 3), Prevdent (Group 
4), and Group 5 served as the control group where no toothpaste was applied. 
An electric toothbrush was used to brush the teeth twice daily for 14 days, each 
session lasting 15 seconds. Each group was further divided into two subgroups for 
bonding procedures using Clearfil SE-Bond (CSB) and Tokuyama Universal Bond 
(TUB). Composite resin was applied to all sample surfaces following the adhesive 
procedures. After undergoing 5,000 thermal cycles, the SBS test was conducted. 
Data were analyzed using two-way ANOVA and post hoc Tukey test (p<0.05). 
Scanning electron microscopy (SEM) was employed to assess the toothpaste's 
ability to occlude dentinal tubules, while stereomicroscopy (x40) was used for 
failure analysis.

Results
The data indicated that the highest mean SBS value among all groups was observed 
in CSB/Group-5 (13.83 MPa), while the lowest mean SBS value was recorded in TUB/
Group-4 (5.21 MPa). SEM analysis showed significant tubule occlusion in the group 
treated with nanohydroxyapatite-containing toothpaste.

Conclusion
The study found that toothpaste containing nanohydroxyapatite effectively 
occludes dentin tubules. Therefore, two-step self-etch adhesive systems might be 
preferred over self-curing universal adhesives. The selection of adhesive procedures 
should consider the desensitizing toothpaste's composition.
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Introduction

Dentin hypersensitivity (DH) is a common condition in clinical dentistry 
that significantly impacts patients’ daily lives (1,2). For DH to manifest, two 
conditions must be met: the exposure of the dentin surface (lesion lo-
calization) and the opening of dentinal tubules (lesion initiation) (2). The 
hydrodynamic theory’s acceptance has led to two primary approaches in 
DH treatment: reducing fluid flow within the dentinal tubules and block-
ing nerve transmission (2,3).
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A variety of desensitizing agents are currently employed 
to manage DH. These include home-use products such as 
toothpastes, mouthwashes, and gels (4). Recent advance-
ments have introduced active ingredients like fluoride, 
casein phosphopeptide-amorphous calcium phosphate 
(CPP-ACP) complex, tricalcium phosphate, bioactive glass 
(novamine), arginine bicarbonate, and nanohydroxyapatite 
into these products. These agents aim to occlude dentinal 
tubules through remineralization, addressing the root cause 
of DH (4,5).

When home treatments fail to alleviate pain, professional 
dental interventions become necessary. In some instanc-
es, teeth with sensitivity and hard tissue loss may require 
restorative treatments combined with sensitivity manage-
ment (6). However, desensitizing agents can influence the 
bond strength of adhesive restorations to dentin by altering 
the dentin surface, which is crucial for the clinical success of 
these restorations (4).

Recent technological advancements have led to the de-
velopment of “universal” or “multi-mode” adhesive systems. 
These systems, while similar to one-step self-etching adhe-
sives, include unique components such as carboxylate and 
phosphate monomers, methacryloyloxydecyl dihydrogen 
phosphate (10-MDP), silane, and polyacrylic acid (7). The 
TUB represents a new generation of two-component, one-
step universal adhesive systems that incorporate a three-di-
mensional self-reinforcing (3D-SR) monomer. This monomer 
forms strong, three-dimensional crosslinking polymers after 
polymerization, offering enhanced bonding to tooth struc-
tures (8). Universal adhesives stand out because of their 
ability to ionically bond to calcium in hydroxyapatite, thanks 
to their specific carboxylate and/or phosphate monomers. 
However, given their recent introduction to the market, re-
search on their performance, especially the newer versions 
containing the 3D-SR monomer, is still limited (9,10).

This study aims to explore the impact of different desen-
sitizing toothpastes on the dentin bonding strength of the 
new self-cured universal adhesive TUB and to assess the tu-
bule occlusion capabilities of these pastes. The null hypoth-
esis posits that desensitizing toothpastes will not influence 
the dentin shear bond strength values of the TUB adhesive 
system.

Materials and Methods

Ethical approval

This study has been approved by the Clinical Research 
Ethics Committee of the University with the decision dated 
03.03.2020 and numbered 2020/40.

Preparation of specimens for bond strength testing

Fifty extracted permanent third molar teeth were stored in 
distilled water (4 °C) at room temperature for one week. The 
roots were separated from the crowns approximately 1.5 mm 
below the cemento-enamel junction using a diamond bur 
under copious water spray. The buccal and lingual enamel 
were removed using a low-speed cutting device (Isomet 1000, 
Buehler) and underwater cooling revealed the dentin surfac-
es. From each tooth, two dentin discs (1 mm thickness) were 

obtained from the mid-coronal region by performing me-
siodistal cuts perpendicular to the long axis of the tooth using 
a low-speed diamond disc under water cooling. To obtain a 
standardized smear layer, the sample surfaces were sanded 
with 600, 800, and 1000 grit silicon carbide papers for a total of 
60 seconds under running water. The sanded specimens were 
washed under water and dried slightly with air spray. 17% 
EDTA was applied to each sample surface for 20 seconds to 
simulate dentin. After the specimens were rewashed with dis-
tilled water, they were placed in silicone molds (13x10) filled 
with acrylic and randomly divided into five groups (n=20).

Group 1: Sensodyne Repair and Protection
Group 2: Ipana Pro-Expert (Sensitive Protection)
Group 3: Colgate Sensitive Pro-Relief
Group 4: Prevdent Toothpaste
Group 5: Control

Desensitizing toothpastes used in the study were applied 
to the sample surfaces with an electric toothbrush (Oral B 
Professional Care Triumph) under standard pressure for 14 
days, twice a day for 15 seconds. If a force above 2.4 N (New-
ton) was applied, the toothbrush gave an alert and stopped 
spontaneously. The head of the toothbrush was positioned 
parallel to the sample surfaces and fixed. Toothpastes were 
mixed with artificial saliva in a ratio of 1: 2. A single operator 
brushed the samples, and four different heads were used to 
prevent contamination. The samples were stored in artificial 
saliva during the brushing process. An artificial saliva solu-
tion was formulated by dissolving 1.5 mmol/L of CaCl2, 0.9 
mmol/L of KH2PO4, 130 mmol/L of KCl, and 20 mmol/L of 
4-(2-hydroxyethyl-)-1-piperazineethanesulfonic acid (HEPES). 
The pH was then adjusted to 7.0 using potassium hydroxide (1 
mmol/L) (11). Desensitizing toothpaste was not applied to the 
control group. All samples on which desensitizing toothpaste 
was used were washed with distilled water for 30 seconds and 
then stored in artificial saliva at 37° C for 24 hours.

After the desensitizing toothpaste application, each group 
was divided into two subgroups: Clearfil SE Bond (CSB) and 
Tokuyama Universal Bond (TUB). After the adhesive systems 
were applied according to the manufacturer’s instructions, 
Filtek Z 250 (B3, 3M ESPE, St Paul, MN, USA), a microhybrid 
universal composite resin, was applied to the dentin sur-
face of all samples using cylindrical plastic molds of 4 mm 
in height and 3 mm in diameter (Figure 1). The composite 
resins placed with the incremental technique were polym-
erized for 20 seconds with a LED light device (Woodpecker, 
1200 mW / cm2). The materials used in the study are listed in 
Table 1 and 2 with their composition.

Bond strength testing

The samples were aged for a total of 5,000 cycles (5-55 ° C, 
retention time: 25 sec, transfer time: 10 sec) with a thermal 
cycle device (SD Mechatronik Thermocycler, Germany) be-
fore the shear bond strength test. After storage in artificial 
saliva for 24 h, the shear bond strength test was performed 
using a universal tester (Universal Testing Machine LRX, 
Lloyd, England). The samples were fixed to the test device, 
and the crosshead speed was adjusted to 1 mm/sec. The val-
ues obtained were converted into MPa.
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Failure mode analysis

After the bond strength test, the specimens’ failure mode 
was determined using a stereomicroscope (Olympus, SZX10, 
Japan) with X40 magnification. Adhesive failure has been 
classified as dentin cohesive failure (failure on the dentin 
surface), resin cohesive failure (failure on the composite res-
in surface), and mixed failure (both adhesive and cohesive 
failure on the same surface).

Scanning electron microscopy (SEM) 

To evaluate the tubule occlusion efficiency of toothpastes, a 
total of 10 samples, two from each group, were prepared. Af-
ter removing the occlusal enamel of the specimens, the den-
tin surfaces were exposed. The samples were then sanded un-

der running water with 600, 800, and 1000 grit silicon carbide 
papers for 60 seconds in total. After the sanded specimens 
were washed with distilled water and dried with air spray, 37% 
orthophosphoric acid was applied on each sample surface for 
30 seconds to expose the dentinal tubules. The samples were 
rewashed with distilled water and dried. The desensitizing 
toothpastes were applied to each sample surface for 15 sec-
onds, twice a day for 14 days, under standard pressure with 
an electric toothbrush (Oral B Professional Care Triumph). Af-
ter the desensitizing toothpaste procedure, the samples were 
washed with distilled water for 30 seconds and stored in arti-
ficial saliva at 37° C for 24 hours. After the samples were dried, 
they were examined with a SEM device (Zeiss Sigma 300 VP, 
15.00 kV) at X2000 magnification (figure 2).

Statistical analysis

The obtained values were analyzed with a statistical package 
program (SPSS, 25.0, IBM Corp. Released 2017. IBM SPSS Statistics 
for Windows, Version 25.0. Armonk, NY, USA). The normality of 
the distribution and homogeneity of the variances were checked 
with Shapiro-Wilk and Levene’s tests, respectively. Two-Way anal-
ysis of variance (ANOVA) test was used to evalaute the interaction 
between adhesive and toothpastes. The post hoc Tukey test was 
used in cases where there was a statistically significant difference 
in the variances. The confidence level was set to 95% and p val-
ues less than 0.05 were considered significant.

Figure 1. Demonstration of the experimental design used in the 
present study.

Table 1. Toothpaste ingredients and manufacturer brands used in the study.

Desensitizing toothpaste Ingredients Manufacturer

Sensodyne Repair and Protection

Glycerin, PEG-8, Hydrated Silica, Calcium Sodium Phosphosilicate 
(%5 Novamin), Cocamidopropyl Betaine, Sodium Methyl Cocoyl 
Taurate, Titanium Dioxide, Aroma, Carbomer, Sodium Saccharin, 
Limonene. Sodium Fluoride (1450 ppm)

GlaxoSmithKline, Ireland

Ipana Pro-Expert (Sensitive Protection)

Aqua, Sorbitol, Hydrated Silica, Sodium Lauryl Sulfate, Sodium 
Gluconate, Carrageenan, Aroma, Xanthan Gum, Zinc citrate, 
Cl 77891, Stannous Fluoride (1100ppm), Sodium Hidroxide, 
Stannous Chloride, Sodium Saccharin, Glycerin, Sodium 
Hexametaphosphate, Sodium Fluoride (350ppm), Sucralose, 
Citric acid, Sodium Citrate, Sodium Benzoate, Potassium Sorbate

Procter&Gamble 
Manufacturing 
GmbH, Germany

Colgate Sensitive Pro Relief

%8 Arginine, Calcium Carbonate, Aqua, Sorbitol, 
Aroma,Poloxamer 407, Cocamidopropyl betaine, Zinc 
oxide, Zinc citrate, Sodium Monofluorophospate, Cellulose 
Gum, Sodium Bicarbonate, Tetrasordium Pyrophosphate, 
Sodium Saccharin, Benzyl Alcohol, Xanthan Gum, Sucralose, 
Limonene,Cl 77891.

Colgate-Palmolive
Co, Poland

Prevdent

Water, Hydrated Silica, Sorbitol, Glycerin, Xylitol, Potassium 
Nitrate, Nano-Hydroxyapatite, Magnesium Aluminum Silicate, 
Mentha Piperita Oil, Sodium Lauroyl Sarcosinate, Xanthan Gum, 
Phenoxyethanol, Potassium Chloride, Sodium Sulfate, Sodium 
Saccharin, Linalool, Limonene, Cl 77891.

Prevdent, Netherland

Figure 2. Preparation process of the electron microscopy 
samples for the examination of dentin tubule occlusion.
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Results

Bond strength test results

The dentin SBS values corresponding to each toothpaste 
per each adhesive system are shown in Table 3. The Two Way 
Anova analysis revealed no statistically significant difference 
when toothpaste and adhesive system were evaluated to-
gether. Among all groups, the highest shear bond strength 
value (MPa) was observed in the Clearfil SE Bond (CSB) sub-
group of Group 5 (13.83), while the lowest average bond 
strength value was observed in the Tokuyama Universal 
Bond (TUB) subgroup of Group 4 (5.21). All CSB subgroups 
showed statistically significantly higher bond strength than 
the TUB subgroups (p<0.05).

As a result of comparisons made using post hoc Tukey Test 
in subgroups where CSB was used, only Group 4 showed 
significantly lower bond strength than Group 5 (p<0.05), 
but no statistically significant difference was observed be-
tween other groups.When the post hoc Tukey Test was ap-
plied in subgroups with TUB application, Groups 1, 3, and 
4 showed significantly lower bond strength than Group 
5 (p≤0.05), while Group 2 was found to be similar to all 
groups (Table 4).

Evaluation of failure modes

In CSB subgroups, mostly mixed and cohesive type fail-
ure was observed, except for Group 4, and primarily adhe-
sive type failure was observed in Group 4. The distribution 
of the samples’ fracture surfaces by failure types is shown 
in figure 3 and 4.

Scanning electron microscopy observations

The highest tubule occlusion was observed in Group 4, 
and the least occlusion was observed in Group 2. Since the 
smear layer was removed entirely in the control group, no 
occlusion was observed. The images we obtained corre-
spond to the bond strength values of our study. SEM images 
of the samples are shown in Figure 5. 

Discussion

The tubular and hydrophilic structure of dentin tissue, pulpal 
pressure, the smear layer formed after preparation, and changes 
in dentin structure are among the numerous biological and clin-
ical factors that affect dentin adhesion. In recent years, universal 
or multi-mode adhesive systems have been developed to min-
imize the drawbacks in adhesion (9-12). Therefore, in our study, 

Table 2. Description of composite and adhesive materials used in the present study.

Materials Composition Manufacturer Application Lot No.

Clearfil SE- Bond

Primer: MDP, HEMA, 
dimethacrylate, Di- 
camphoroquinone, N, N: 
Dietanol-p-toluidin, water.
Bond: MDP, BisGMA, 
HEMA, dimethacrylate, Di- 
camphoroquinone, N-N Dietanol-
p-toluidin, silanized colloidal 
silica.

Kuraray, Kurashiki,
Japan

The primer is applied to the 
tooth surface for 20 seconds. Dry 
for 5 seconds with light air. Then 
bond is applied for 10 seconds. 
It is dried with air for 5 seconds 
and polymerized with light for 
10 seconds.

000065

Tokuyama Universal 
Bond

A: Metakrilat monomers, 
phosphoric acid monomer (3D 
SR), Bis-GMA, TEGDMA, HEMA, 
MTU-6, acetone.
B: Silane coating agent, peroxide, 
borate catalyst, water, isopropyl 
alcohol.

Tokuyama, Japan

One drop of each bottle A and 
B is mixed and applied to the 
tooth surface by rubbing for 20 
seconds. Air dry for 5 seconds. 066EZ9

Filtek Z250
Micro
hybrid
Universal Composite
         

BisEMA, BisGMA, TEGDMA, 
UDMA, Zirconia, Silica, 
Camphoroquinone
Inorganic filler weight: 82%
volume: 60%

3M ESPE, St Paul, MN, 
USA

It was applied by incremental 
technique and light cured for 20 
seconds. NA47392

MDP: Methacryloyloxydecyl dihydrogen phosphate, HEMA:  Hydroxyethyl Methacrylate, BisGMA: bisphenol A-glycidyl methacrylate, TEGDMA: triethylene glycol 
dimethacrylate, UDMA: Urethandimethacrylate, MTU-6: 6-methacryloxyhexyl 2-thiouracil-5-carboxylate, BisEMA: bisphenol A diglycidyl methacrylate ethoxylated.

Figure 3. Distribution of failure types in groups.
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we chose to use a new adhesive system, Tokuyama Universal 
Bond (TUB), which does not require light for polymerization.

In this study, it was determined that within different de-
sensitizing toothpaste groups, CSB demonstrated higher 
bond strength values compared to the TUB groups (table 
3). MDP (10-Methacryloyloxydecyl dihydrogen phosphate), 
present in CSB, is a hydrophobic monomer with the ability 
to chemically interact intensely and stably with the calcium 
in hydroxyapatite. The stable accumulation of MDP-Ca salt 
and the resulting nanolayer, as observed in several studies, 
can explain the high stability of MDP-based adhesives (13-
15). Furthermore, studies comparing MDP monomer with 
other monomers (4-META, phenyl-P) have reported that 
MDP-based adhesion exhibited high bond strength and 
long-term stability (16). 

The newly developed 3D-SR monomer contained in TUB 
is a three-dimensional self-reinforcing multifunctional acidic 
monomer. There are limited studies in the literature on the 
bond strength of the TUB. Katsumata et al. compared the 
dentin microtensile bond strengths of different universal 
adhesives (single bond universal, TUB) using different re-
storative materials and found no statistically significant dif-
ference (17). According to the literature, it has been reported 
that the 3D-SR monomer forms strong three-dimensional 
crosslinked polymers after polymerization and contributes 
to bond strength by creating a hydrolysis-resistant calcium 
salt on dentin (18, 19). In our study, the reason for choosing 
this adhesive system is its different monomer composition 
and the absence of light requirement during polymeriza-
tion. When the SBS values were evaluated, it was observed 

Table 3. Means and standard deviations of shear bond strength (SBS) in MPa for toothpastes and adhesive systems.

Groups Clearfil SE-Bond Tokuyama Universal Bond

Mean  (SD) Mean (SD)

Group 1:  Sensodyne Repair and Protection 10,83 (± 3,49) A,ab 5,51 (±1,82) B,a

Group 2:  Ipana Pro- Expert (Sensitive Protection) 11,55 (± 3,08) A,ab 7,10 (±1,86) B,ab

Group 3:  Colgate Sensitive Pro-Relief 10,42 (± 3,54) A,ab 5,92 (±1,82) B,a

Group 4:  Prevdent 8,72 (± 2,55) A,a 5,21 (±1,37) B,a

Group 5: Control 13,83 (± 2,88) A,b 8,31 (±1,62) B,b

In the line A, B letters show a statistical difference (p<0.05). In the column a, b letters show statistical difference (p< 0.05). (SD: Standard Deviation)

Table 4. The significance levels of subgroups created based on the adhesive system.

Clearfil SE-Bond Tokuyama Universal Bond

 Groups P value       Groups P value

Group 1 Group 2 0,986 Group 1 Group 2 0,252

Group 3 0,998 Group 3 0,984

Group 4 0,565 Group 4 0,994

Group 5 0,223 Group 5    0,006 *

Group 2 Group 1 0,986 Group 2 Group 1 0,252

Group 3 0,927 Group 3 0,544

Group 4 0,274 Group 4 0,116

Group 5 0,491 Group 5 0,516

Group 3 Group 1 0,998 Group 3 Group 1 0,984

Group 2 0,927 Group 2 0,544

Group 4 0,744 Group 4 0,882

Group 5 0,126 Group 5    0,025 *

Group 4 Group 1 0,565 Group 4 Group 1 0,994

Group 2 0,274 Group 2 0,116

Group 3 0,744 Group 3 0,882

Group 5    0,006 * Group 5    0,002 *

Group 5
 

Group 1 0,223 Group 5 Group 1    0,006 *

Group 2 0,491 Group 2 0,516

Group 3 0,126 Group 3    0,025 *

Group 4    0,006 * Group 4    0,002 *

Post hoc Tukey test;  (*; shows statistically difference p<0.05)
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that the TUB values were significantly lower compared to the 
CSB in each toothpaste group (table 3). It has been reported 
that the quality and degree of polymerization, which are im-
portant factors affecting adhesion, are higher in light-cured 
adhesives compared to chemically cured adhesives (20, 21). 
Due to the chemical polymerization process of TUB, as op-
posed to the light-cured CSB, the bond strength values may 
vary. We hypothesize that the adhesive of CSB, characterized 
by its higher acidity (pH=2) and inclusion of MDP monomer, 
contributes to higher bond strength values compared to 
TUB (12,22). 

Previous studies examining fracture types following bond 
strength testing have reported a predominance of cohesive 
fractures in high bond strength groups, while adhesive frac-
tures were more prevalent in groups with low bond strength 
(23, 24). In line with these findings, the present study ob-
served predominantly mixed and cohesive type failures in 
CSB subgroups, and adhesive failures in TUB subgroups, 
supporting the bond strength results (figure 3).

In the treatment of dentin hypersensitivity, dentinal tu-
bule occlusion can be achieved through the use of nano-
hydroxyapatite, novamin, and pro-arginine technologies to 
stimulate tubular mineralization (25-27). When examining 
the SEM images obtained in this study, it was observed that 
tubular occlusion occurred at specific rates in all groups 
where the desensitizing paste was applied (figure 5).

SEM analysis in many in vitro studies has demonstrated 
the ability of nanohydroxyapatite to effectively remineralize 
dentin, form an acid-resistant layer on the dentin surface, 
and occlude dentinal tubules (28-30). In an in vitro study 
comparing toothpastes containing nanohydroxyapatite, 
novamin, and pro-arginine in terms of dentinal tubule oc-
clusion, it was reported that the nanohydroxyapatite group 
achieved 98.1% occlusion, the novamin group achieved 
83.1% occlusion, and the pro-arginine group achieved 69.1% 
occlusion (31). Consistent with our study, the SEM images 
of dentin surfaces treated with a nanohydroxyapatite-con-

taining toothpaste revealed nearly complete occlusion of all 
dentinal tubules (figure 5). The findings of Earl et al. (32) and 
Shah et al. (33) also support our study.

Various studies have been published on the clinical efficacy 
of stannous fluoride with conflicting results (34-36). Arnold 
et al. (37) and West et al. (38) reported no superior tubule 
occlusion on dentin surfaces where toothpaste containing 
stannous fluoride was applied in their studies investigating 
the tubule occlusion efficiency of different toothpastes. The 
images that provide insights into the tubule occlusion effi-
ciency of the toothpastes were consistent with the results 
of the present study (figure 5). In contrast, Takamizawa et al. 
(39) evaluated the tubule occlusion efficiency of toothpastes 
containing different concentrations of stannous fluoride and 
reported that stannous fluoride was more effective in tubule 
occlusion compared to the control group (distilled water).

A review of the literature reveals various findings regard-
ing the effect of desensitizing agents on bond strength (23, 
40-42). The acid-resistant layer and tubule occlusion feature 
created by desensitizing agents in dentinal tubules can hin-
der the penetration of adhesive systems into dentin. In this 
study, lower bond strength values were observed in the 
groups using nanohydroxyapatite-containing toothpaste 
(group 4). We attribute this result to the high tubule-occlud-
ing characteristics of nanohydroxyapatite. Pei et al. (43) have 
claimed that toothpastes containing nanohydroxyapatite 
can decrease the bond strength of self-etching adhesives, 
which supports our findings.  Aguiar et al. (40) reported that 
the long-term use of desensitizing toothpastes does not 
affect the bond strength of self-etch adhesive (CSB). These 
results are consistent with our study because in our study, 
no statistically significant difference (p>0.05) was observed 
when comparing the control group with subgroups of CSB 
in Groups 1, 2, and 3 (table 4). When examining the stud-
ies, it has been observed that variables such as the compo-
sition of desensitizing toothpastes, their short or long-term 
usage, and conducting the bond strength test immediately 

Figure 4. Stereomicroscope images of failure types a) adhesive b) dentin cohesive c)  composite cohesive d) mixed type.

Figure 5. SEM images of the dentine surface morphology after treatment desensitizing toothpastes (X2000). a) Sensodyne Repair 
and Protection (Group 1), b) Ipana Pro-Expert (Sensitive Protection) (Group 2), c) Colgate Sensitive Pro-Relief (Group 3), d) Prevdent 
(Group 4), e) Control group- no toothpaste applied (Group 5).
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after 24 hours can lead to variations in bond strength values 
(23,44,45). Wang et al. (46) and Canares et al. (41) claimed 
that desensitizing toothpaste containing arginine and cal-
cium carbonate effectively occludes dentinal tubules and 
has no adverse effect on dentin bonding performance when 
used with adhesives. In another study, it was observed that 
after the use of calcium-based desensitizing toothpaste, 
there was a decrease in bonding strength in the self-etch 
mode of universal adhesive, while the bonding strength was 
not affected in the acid etching and rinsing mode (47). In our 
study, the use of Colgate Sensitive Pro-Relief did not cause 
a significant change in CSB bond strength values, which is 
consistent with the findings of the mentioned studies and 
supports our results (47,48).

In studies investigating the effect of desensitizing agents 
on dentin bond strength, it has been observed that com-
monly used fluoride-containing toothpastes do not signifi-
cantly affect dentin bond strength (23, 24, 40). The Ipana 
Pro-Expert (Sensitive Protection) toothpaste used in the cur-
rent study did not show a statistically significant difference 
in bond strength for both adhesive systems, which is consis-
tent with previous studies.

 When evaluating the results obtained in this study, 
it can be observed that different desensitizing toothpastes 
caused changes in bond strength values, leading to a par-
tial rejection of the null hypothesis. Among the limitations 
of the study is the absence of reflection of forces, thermal 
changes, oral microflora, and saliva factors to which restor-
ative materials are exposed in the oral environment in our 
samples. The samples were stored in artificial saliva between 
tooth brushing sessions, but neither the buffering effect of 
saliva nor enzyme activity could be simulated. Additionally, 
the evaluation did not include dentin’s hydraulic conductiv-
ity and pulp pressure. Clinical adhesion surfaces may vary 
depending on differences in dentin structure and can be 
considered a limitation of this study. The dentin samples 
used in the study were obtained from the middle part of 
the tooth. The orientation and diameter of dentinal tubules 
in this area may differ when compared to cervical, coronal, 
or root dentin. There are a limited number of studies on the 
bond strength of the newly developed and chemically po-
lymerized TUB. Since the results of this study are limited to 
the adhesives and desensitizing toothpaste used, further 
laboratory and clinical studies are needed to test materials 
with different mechanisms of action.

Conclusion

Considering the potential for tubule occlusion, tooth-
pastes containing nanohydroxyapatite can be recommend-
ed for the treatment of dentin hypersensitivity. However, 
restoration planning should take into account the possibility 
of reduced bond strength of the adhesives. Despite showing 
low SBS values in all groups, further in vivo and in vitro stud-
ies are needed to evaluate the effectiveness and potential 
clinical application of the newly developed self-curing uni-
versal adhesive.

Türkçe öz: Yeni Bir Self-Cured Universal Adezivin Dentine Bağlan-
ma Dayanımında Hassasiyet Giderici Diş Macunlarının Etkinliğinin 
Karşılaştırılması. Amaç: Bu çalışma, hassasiyet giderici farklı diş macun-

larının kullanımı sonrası yeni bir self-cured universal adezivin dentindeki 
makaslama bağlanma dayanımını (SBS) değerlendirmeyi amaçlamak-
tadır. Gereç ve Yöntem: Elli adet daimi üçüncü molar dişin kökleri ve 
mine yüzeyleri uzaklaştırıldı, meziodistal olarak bukal ve lingual dentin 
yüzeyleri elde edildi. Dişler rastgele beş gruba ayrıldı: Grup-1: Senso-
dyne Repair-Protect; Grup-2: Ipana Pro-Expert; Grup-3: Colgate Sensi-
tive Pro-Relief; Grup-4: Prevdent; Grup-5: Kontrol (diş macunu uygulan-
madı). Fırçalama işlemi, elektrikli diş fırçası kullanılarak günde iki kez 
14 gün boyunca 15 saniye süreyle uygulandı. Her grup, Clearfil SE-Bond 
(CSB), Tokuyama Universal Bond (TUB) olmak üzere iki alt gruba ayrıldı. 
Adheziv prosedürü takiben tüm örnek yüzeylerine kompozit rezin uygu-
landı. Termal döngü (5,000) cihazından sonra SBS testi gerçekleştirildi. 
Veriler iki yönlü ANOVA ve post hoc Tukey testi ile analiz edildi (p≤0,05). 
Diş macununun dentinal tübülü tıkama miktarının değerlendirilmesi için 
taramalı elektron mikroskobu (SEM) ve başarısızlık analizi için bir stereo-
mikroskop (x40) kullanıldı. Bulgular: Tüm gruplar arasında en yüksek or-
talama SBS değerini CSB/Grup-5 (13.83 MPa) gösterirken; en düşük orta-
lama SBS değeri TUB/Grup-4 (5.21 MPa)’de gözlendi. SEM analizi sonucu, 
nanohidroksiapatit içeren diş macunu grubunda anlamlı bir tübül tıkan-
ması olduğu belirlendi. Sonuç: Nanohidroksiapatit içeren diş macununun 
dentin tübül tıkama etkinliğinin yüksek olduğu belirlendi. Bu durumda, 
self-cured universal adezivler yerine iki aşamalı self-etch adeziv sistem-
ler tercih edilebilir. Adheziv prosedür, hassasiyet giderici diş macununun 
içeriği dikkate alınarak planlanmalıdır. Anahtar Kelimeler: dentin hassasi-
yeti, dentin tübül oklüzyonu, hassasiyet giderici diş macunu, makaslama 
bağlanma dayanımı, self-cured universal adeziv
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