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SUMMARY

Aim: The aim of study is to evaluate the effects of desensiti-
zing agents on the shear bond strengths (SBS) and Vickers
surface hardness (HV) of self-adhesive resin cement.
Materials and Methods: One-hundred twenty human mo-
lars were sectioned parallel to the occlusal plane, polished
and randomly divided into 6 groups: Control (CO); Teethmate
(TM); Bifluorid (BF); Gluma (GL); Smartprotect (SP); Bisblock
(BB). Self-adhesive cement was applied into cylinder mold
(8mmx=3mm) (N=10). SBS was measured using a Universal tes-
ting machine at a 0.5mm/min. Statistical analysis was perfor-
med using one-way ANOVA and Tukey'’s test (a=0.05). The to-
oth surface was examined by scanning electron microscopy
(SEM). To evaluate HV, self-adhesive cement was applied into
cylinder mold (3mmx100um) (n=10). HV values at the dentin
side of cement were evaluated at four times. A load of 200 g
was applied for 15 s, and vertical and horizontal indentation
diagonals were measured under microscope. All measure-
ments were converted to the Vickers surface hardness (HV)
value by using Vickers hardness formula. Data were analyzed
by one-way ANOVA and Tukey's tests (a=0.05).

Results: SP group showed the greatest MPa (4.05+1.34 MPa)
followed by BB (2.71+1.39 MPa), CO (2.12+0.76 MPa), GL
(1.96+1.23 MPa), TM (1.80+0.66 MPa) and BF (1.30+0.57 MPa).
BF group showed the lowest HV (11.34+2.24 HV) followed by
SP (14.27+3.65 HV), GL (15.58+1.77 HV), BB (16.06+5.73 HV),
CO (18.04+3.05 HV), and TM (19.22+2.10 HV). BF desensitizer
showed lowest the MPa and HV value. BF desensitizer shows
the lowest SBS desensitizer, but this effect is not statically im-
portant (p>.05).

Conclusions: SP and BB desensitizers have a positive effect
on the SBS of self-adhesive cement. For Vickers surface hard-
ness, BF and SP desensitizers showed statically decrease in
surface hardness of resin cement (p<.05).

Keywords: Shear bond strength, densesitizer, surface hard-
ness, self-adhesive resin cement

OZET

Amac: Bu calismanin amaci hassasiyet gidericilerin self-ade-
siv resin simanin yuzey sertligine ve makaslama baglanma da-
yanikliigina etkisini degerlendirmektir.

Gerecg ve Yontem: 120 adet insan molar digin okuzal yuze-
yine paralel bir kesim islemi yapildi, yuzeyinin purazlalagu
giderildi ve rastgele 6 gruba [Control (CO); Teethmate (TM);
Bifluorid (BF); Gluma (GL); Smartprotect (SP); Bisblock (BB)]
ayrildi. Silindir kalip (3mmx=3mm) i¢ine self-adesiv resin siman
uygulandi (n=10). Makaslama baglanma dayanikliigi Uni-
versal test cihazi yardimiyla (0,5mm/dk) élguldu. Makaslama
baglanma dayanikliligi verilerinin istatistiksel analizi tek yonlu
ANOVA ve Tukey'’s testi kullanilarak yapildi (a=0,05). Dis yuze-
yi taramali elektron mikroskobu (SEM) yardimiyla degerlendiril-
di. Yuzey sertligini 6lgmek icin self-adhesiv resin siman silindir

Ttepeklinik



kalip icine (3mmx100um) uygulandi (n=10). Yuzey sertlik
olcumu resin simanin dentin ylzeyine temas eden ylze-
yinden 4'er kez 6lcumu yapilarak degerlendirildi. Yuzeye
200 gr kuvvet 15 sn boyunca uygulandi ve yuzeyde olu-
san diagonal ¢entik seklinin mikroskop altinda vertikal ve
horizontal kdsegen uzunluklan oélculdu. Elde edilen tum
olcumler Vickers sertlik formul kullanilarak yuzey sertlik
degerine cevrildi. Yuzey sertligi verileri tek yonli ANOVA
ve Tukey's testi yontemiyle istatistiksel olarak degerlendi-
rildi (a=0,05).

Bulgular: En yuksek makaslama baglanma dayanikli-
ugr SP (4,05+1,34 MPa) gurubunda goéruldu, bunu BB
(2,71£1,39 MPa), CO (2,12+0,76 MPa), GL (1,96+1,23 MPa),
TM (1,80+0,66 MPa) ve BF (1,30+0,57 MPa) grubu takip
etti. BF grubu en dusuk yuzey sertligi degeri (11,34+2,24
HV) gosterdi, bunu SP (14,27+3,65 HV), GL (15,568+1,77
HV), BB (16,06+5,73 HV), CO (18,04+3,05 HV), and TM
(19,22+2,10 HV) grubu takip etti. En dusuk yuzey sertligi
ve makaslama baglanma dayanikliligi BF hassasiyet gide-
rici uygulamasinda gorulda. Fakat BF hassasiyet giderici-
nin makaslama baglanma dayanikliligi Uzerine etkisi ista-
tistiksel olarak anlamli bulunmadi (p>,05).

Sonuglar: SP ve BB hassasiyet gidericiler self-adesiv resin
simanlarin makaslama baglanma dayanikliigina olumlu
etkisi bulunmustur. Yuzey sertligi acisindan degerlendi-
rildiginde BF ve SP hassasiyet gidericiler resin simanin
yuzey sertliginde istatistiksel olarak azalmaya neden ol-
dugu goralmustur (p<,05).

Anahtar kelimeler: Makaslama baglanma dayanimi, has-
ssiyet giderci, yuzey sertligi, self-adesiv resin siman.

INTRODUCTION

Normal dentin, enamel-dentine junction extending to the
wall of the pulp, consists of millions of tubules through the
intertubuler region rich in collagen and calcium. Inside
the tubules is filled with collagen, liquid and odontoblast
extension. There are also rarely non-myelinated pulpal
nerves which are approximately 150y in length towards
the dentin-enamel junction.!

Dentin hypersensitivity, which happens against chemical,
thermal and mechanical stimuli; are short and sharp pa-
ins caused by open dentin surface without any pathology
or dental defect.? The hydrodynamic theory is the most
widely accepted theory explaining the transmission of sti-
muli, which occur by the movement of fluid within the tu-
bules. According to this theory, stimuli cause the dentinal
hypersensitive with the effect of stimulation of nerve ter-
minations close to the odontoblastic layer by fluid within
the tubules to flow inward or outward.®

Clinically, dentin hyper-sensitivity after crown or cavity
preparation is one of the primary challenges.* Nearly 1
to 2 million dentinal tubules exposed during prosthetic
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preparation of posterior crown.® Exposed dentinal tubu-
les became sensitive to the external stimuli and so pa-
tients experienced discomfort situation.® Also, dentin hy-
per-sensitivity was observed in exposed dentin surface as
a result of the loss of protective enamel structure by che-
mical agent (erosion), mechanical (abrasion), parafunctio-
nal habits or gingival recession.”® Dentin hyper-sensitivity
is a common prevalence (57% of the population) seen in
every age group and both gender. In the United Kingdom,
25% of dental patients in total are diagnosed with dentin
hyper-sensitivity, within 10% acute, by the dentists. Usu-
ally, dentin hyper-sensitivity is treated with application of
desensitizer agents on exposed dentinal surfaces. These
agents cover the surface as a thin layer through precipi-
tating on the dentinal surface.’®'? HEMA/glutaraldehyde,
oxalate, fluoride based desensitizers are commonly used
for the treatment of dentin hyper-sensitivity. HEMA/glu-
taraldehyde agents are dentin occlusive including ben-
zalkonium chloride and fluoride. Glutaraldehyde agent
causes protein coagulation in dentin tubules. Also, HEMA
agent occludes dentin tubules and creates a deep tag for
the penetration.’”® Oxalate based desensitizer reacts with
calcium and creates calcium oxalate crystals occluding
dentin tubules. Fluoride based agent reacts with calci-
um and generates calcium fluoride form and decreases
dentin permeability in dentin tubules.’? Recently, triclosan
based desensitizer which is affected by anti-inflammatory
and calcium phosphate based desensitizer is being used
for the treatment of dentin hyper-sensitivity.'#'®
A pretreatment process is applied to the dentin surface
before the application of the conventional resin cement.
This pretreatment process consumes time and requires
technical precision. For this purpose, the self-adhesive
cement that does not require any pretreatment on the too-
th surface has been developed.’ In this system, adhesive
mechanism happens with infiltration of the acidic mono-
mer to demineralize collagen network.”
Surface hardness is defined as resistance which the surfa-
ce resists the indentation force that is applied to the mate-
rial surface.’ Vickers (HV) and Knoop (HK) micro hardness
test is a method used to measure surface hardness. In
previous studies, it was indicated that physical properties
of the resin material such as conversion rate and abrasion
value were assessed by micro hardness test method.™
There are studies evaluating the terms of the bonding
strength of traditional cement and self-adhesive cement.
In the results of some studies bond strength values of re-
sin cements did not show any significant differences, whi-
le in some studies bond strength values of self-adhesive
cement were found to be lower.2>2' However, the studies
on evaluating the shear bond strength and Vickers surfa-
ce hardness of self-adhesive resin cement after applica-
tion of desensitizer on the dentin surface are limited.?"??
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For this purpose, this study evaluated the shear bond
strength and Vickers surface hardness values of the resin
cement.

The hypotheses of this study are as the following: 1) de-
sensitizing agents do not have an effect on the shear
bond strengths of self-adhesive resin cement; 2) desen-
sitizers do not affect the surface hardness of the contact
side of resin cement.

MATERIALS AND METHODS

Preparation of dentinal surfaces

In this study, 120 fresh human third molars without caries
and restorations were extracted and restored in a 0.5%
chloramine solution at 5°C until use. The teeth were cle-
aned from residual periodontal tissues. Then, all teeth
were embedded in the cylindrical mold using autopoly-
merizing acrylic resin (Imicryl, Konya, Turkey) in the way
that the occlusal surfaces stay out of the resin surface.
The enamel parts of the teeth were separated as parallel
to the occlusal plane, under water cooling. The exposed
dentinal surfaces were polished with dental sandpapers
with 200, 400, 600 and 800 grits under water to standard
smear layer in clinical condition. The teeth were divided
into six different groups according to the pretreatment of
desensitizer; 1) Group CO, Control; 2) Group TM, Teeth-
mate (Kuraray); 3) Group BF, Bifluorid 10 (Voco); 4) Group
GL, Gluma (Heraeus Kulzer); 5) Group SP, Smartprotect
(Detax); 6) Group BB, Bisblock (Bisco).

Following the manufacturer’s instructions, desensitizers
were applied on the surfaces of the teeth specimen (Tab-
le 1).

Table 1. Manufacturer’s instructions of desensitizer

[Desensitize Agent Use Instructions Composition Manufacturer

[Teethmate IMix powder and liquid (more than 15 sec) [Tetra calcium phosphate, di [Kuraray Noritake

to make slurry and then apply the slurry to [calcium phosphate IDental, Tokyo, Japan|

(™) dentin surface using with cotton pellet lanhidrosis, water
((rubbing more than 30 sec).Rinse the excess
slurry with water spray (5 sec), and clean

the dentin surface by wet cotton (more than

10 sec).

Bifluorid10 [Material is taken onto Pele Tim and it is [Sodium and calcium VOCO GmbH P.O

(BF) lapplied on the humid dentin. It is waited to [fluoride IBox 767 27457
lbe absorbed for 10-20 seconds and then ICuxhaven, Germany

dried with air.

Heracus Kulzer
IGmbH& Co,

Gluma Applicd on air dried dentin (5 sec) and %35 HEMA,

ing (30 sec) with a ¢ 1let. The
kor) ibbing (30 sec) with a cotton pellet. The oy ooy o
dentin surface was dried until fluid film [Hanau, Germany

disappear and then rinse with water.

Smartprotect  [Clean and dry the dentine surfaces. Apply |Aqueous alcoholic solution [Detax, GmbH & Co.

(sp) lon dried dentin and actively via a brush for |with antibacterial content  [KG,
10 seconds. Allow to take effect for a (%2-10 gluteraldehyde and |Ettlingen, Germany

further 20 sec. Do not rinse the tooth %20-30 isopropyl alcohol)
surface and slightly dried with air. land %0.14 fluoride,

riclosan

[Bisblock [Etch with 32% phosphoric acid for 15 sec to|Oxalic acid < %35 IBisco Inc.,

[deplete calcium ions from dentin surface Schaumburg,

IL,USA

(BB)
land then rinse with water. Gently air dry 2-3

sec. Apply BisBlock for 30 seconds,
lallowing calcium oxalate crystals to form in

the tubules. Rinse with water.

The control group of dentin surfaces were not treated.
Application of desensitizers were performed by a sing-

le operator to standardization. The teeth were stored in
distilled water for 24 hours at room temperature. After 24
hours, dual cure self-adhesive cement (Panavia SA Auto-
mix, Kuraray Noritake Dental Inc.) was applied on the pro-
cessed dentinal surface.

Shear bond strengths (SBS) test

-Bonding procedure

A transparent cylinder plastic mold (3mm internal diame-
terand 3mm height) was used as spacers for resin cement
and fixed perpendicularly to the center dentin surface.
Before the application of resin cement, applied desensiti-
zer dentin surfaces were rinsed with distilled water and air
dried. In this study used dual cured self-adhesive cement
which not requiring etchant and adhesive system on den-
tin surface before the cementation. Equal amounts of
base and catalyst paste of dual cure self-adhesive resin
cement (Panavia SA Automix) were automatically mixed
and injected into the plastic mold. The dual-cured self-a-
dhesive resin cement material was polymerized using a
LED curing unit (Woodpecker, Guangxi, China) with an in-
tensity of 850-1000 mW/cm?. The first light cure was app-
lied for 2 to 5 seconds, and then the excess cement was
removed. Final light-cure was applied to the entire surface
and margins for 10 seconds, and then we waited for che-
mical polymerization for a total of twelve minutes (23°C/
73°F). Application of resin cements were done by a single
operator to standardization.

All specimens were stored in distilled water for 24 hours
at 37°C prior to testing. Shear bond strength was tested
using a Universal Testing Machine (Model 2519-106; Ins-
tron Corp, USA) at a crosshead speed of 5mm/min. Maxi-
mum loads at bond failure were recorded in Newtons
(N), and bond strengths were calculated in megapascals
(MPa)

SEM analysis

To evaluate change in dentin surface after bonding test,
resin-dentin interface was studied by selecting examples
close to the average shear bonding strength value in each
experimental group. The fracture of samples was evalu-
ated under SEM (Zeiss EVO LS 10; Carl Zeiss) with 15kV
at magnification 1000x. The surface image of fractured
samples, coated with 80% gold and 20% palladium at the
3um thickness, was taken.

Vickers surface hardness (HV) test

-Preparation of zirconia samples

Zirconia samples (B3M ESPE Dental, Seefeld, Germany)
that are in the shape of a disc with 8 mm diameter and
1.0 mm height were prepared by CAD-CAM system and
sintered to full density in a furnace according to the ma-
nufacturer’s instructions. Using a stainless steel mold, a
1.0mm-thick Vita VM9 ceramic porcelain (Zahnfabrik, Bad
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Sackingen, Germany) layer was applied to the surface of
the zirconia framework according to the manufacturer’s
recommendations (Figure 1A-1B).

Figure 1A. Stainless steel mold

Figure 1B. Without porcelain-zirconia sample and bilayered zirconia sample

The self-adhesive resin cements were polymerized under
the bilayered zirconia-porcelain samples by light irritation.

Bonding procedure

An extremely thin layer of Vaseline was applied to two sur-
faces of a polyester strip as a separating medium betwe-
en zirconia samples and resin cement. A 100 um thick,
black Teflon sheet (6x56 mm) with a hole (3 mm diameter
and 100 ym depth) at the center was used as a spacer for
resin cement on dentin surface. A dual cure self-adhesive
resin cement (Panavia SA Automix) was mixed and then, a
small amount of resin cement was placed on each dentin
surface within the hole. The polyester strip and zirconia
sample were placed on the hole of Teflon sheet, respec-
tively (Figure 2).

B
c__ 4] 2mm ———s Zirconia samples

——— Polvester sinp

_
T

Tedlon sheet

= Desensitizer dentin surfsce

| I

Figure 2. Schematic view of diagram for hardness surface test
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Then, the dual-cured resin cement material was polyme-
rized through zirconia samples using a LED curing unit
(Woodpecker, Guangxi, China) with an intensity of 850-
1000 mwW/cm?, The first light cure was applied for 2 to 5
seconds, and then the excess cement was removed. Final
light-cure was applied to the entire surface and margins
for 10 seconds, and then we waited for chemical poly-
merization for a total of twelve minutes (23°C/ 73°F). After
chemical and light curing, the zirconia samples, polyester
strip and teflon sheet were removed from the dentin surfa-
ce, respectively. After the bonding procedure, the samp-
les were stored in distilled water for 1 day.

-Vickers surface hardness measurement

The adherent surface of resin cements was carefully deta-
ched from dentin by plastic spatula. Then, Vickers surface
hardness measurements were carried out from the dentin
side of cement (side of resin cement bonded to dentin).?
Vickers surface hardness was measured using a micro
hardness tester (TMTeck HV, Beijing, China) and perfor-
med at Tmm interval four points on diameter of resin ce-
ment contact side. A load of 200g was applied for 15s,
and vertical and horizontal indentation diagonals (mm)
were measured (Figure 3).

Duramin 5 - Video Measurement System

Figure 3. A microscope image of Vickers surface hardness test

Afterwards, all measurements were converted to the Vic-
kers surface hardness (HV) value by using the HV=1.8544
F/d2 formula. [F= indentation load (kgf), d= the arithmetic
mean of two diagonals (mm)].

Statistical analyses

The data were analyzed by one-way ANOVA with the she-
ar bond strength and surface hardness of resin cement
as an independent factor. Post-hoc multiple comparisons
were performed using the Tukey test. Statistical signifi-
cance was preset at a =0.05.

RESULTS
Means and standard deviations of the shear bond stren-
gth (SBS) are presented in Figure 4.
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co ™

BF aL e
Desensitizer BB

Figure 4. Means of the shear bond strength (SBS)

The results of the one-way ANOVA and Tukey (Table 2)
test showed that dentin desensitizers affected SBS of re-
sin cement (p<.05). The group of SP desensitizer exhibited
the highest (4.05+1.34 MPa) mean SBS, while the group of
BF desensitizer showed the lowest (1.30+0.57 MPa) mean
SBS. The experimental groups CO (2. 12+0.76 MPa), GL
(1.96+1.23 MPa), TM (1.80+0.66 MPa), BF (1.30+0.57 MPa)
showed similar mean SBS value (p> .05). However, the
experimental test group treated with SP (4.05+1.34 MPa)
showed a significantly higher mean SBS value than the
BF, TM, and GL desensitizer groups and CO group (p<
.05). No statically significant was observed between SP
(4.05+1.34 MPa) and BB groups (2.71+1.39 MPa) (p> .05).

Table 2. Means (Standard Deviations in parentheses) of SBS

Groups Means (SD)
Tukey HSD BF 1.30% (0.571)
™ 1.80% (0.664)
GL 1.96" (1.239)
co 2.12% (0.761)
BB 2.71%" (1.393)
SP 4.05% (1.345)
Groups with same superscripts are not significantly different (> .05)

The microstructure of the dentin-resin interface was exa-
mined by SEM (X1000). Each group was tagged between
Figure 5A-F. Enlarging images including were divided into
subgroups. According to the SEM images of CO group,
most of dentinal tubules opened and not sealed with re-
sin cement (Figure 5A).

=

Figure 5A. SEM micrographs of dentin surfaces of CO group (1000x)

80

When SEM images of the BF desensitizing agent were in-
vestigated, it was seen that the diameter of the dentinal
tubules became more open and wider when compared
to other desensitizer groups. Thin and rare remnant resin
cement was observed in a small area of the dentin surface
(Figure 5B).
<, :

Figure 5B- SEM micrographs of dentin surfaces of BF group (1000x)

When SEM images of the TM desensitizing agent were in-
vestigated, residual resin cement, open and sealed den-
tin tubules was seen in Figure 5C.

# .

.t -:- g \ " - - G -
v 15KV et N minge iy 1T

v

L

Figure 5C. SEM micrograph entin urfaces f TM group (1000)
SEM images of the GL desensitizing agent showed preci-
pitation in the dentin tubules because of the protein coa-
gulation. Also, it was seen that most of the dentin tubules
were sealed and residual resin cement was in a small area
on the dentin surface (Figure 5D).

i

A0 . ——
i P & oy

Figure 5D. SEM micrographs of dentin surfaces of GL group (1000x)
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The fracture surface of SP and BB group showed more re-
sin composite remnants than the other desensitizer group
(Figure 5E and 5F).

Means and standard deviations of the Vickers surface
hardness (HV) obtained from self-adhesive dual-cured
cement of the examined surface which contacts with the
dentin desensitizer are presented in Table 3.

Table 3. Means (Standard Deviations in parentheses) of HV

Groups Means (SD)

BF 11.34* (2.24)
SP 14.27* (3.65)
GL 15.58% (1.77)
BB 16.06™ (5.73)
Cco 18.04" (3.05)
™ 19.22° (2.10)

Groups with same superscripts are not significantly different (p>.05)

The results of the one-way ANOVA and Tukey test showed
thatdentin desensitizer significantly affected surface hard-
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ness of contact side of resin cement (p<.05). The group
of TM desensitizer exhibited the highest (19. 22+2.10 HV)
mean surface hardness while the group of BF desensitizer
showed the lowest (11.34+2.24 HV) mean surface hard-
ness. The experimental groups TM (19.22+2.10 HV), CO
(18.04+3.05 HV), BB (16.06+5.73 HV), GL (15.58+1.77 HV)
showed similar surface hardness values (p> .05). However,
the experimental test groups treated with BF (11.34+2.24
HV) and SP (14.27+3.65 HV) showed a significantly lower
surface hardness value when compared other desensiti-
zers group and CO group (p< .05).

DISCUSSION

In this study, the bonding strength of self-adhesive cement
was examined after the application of desensitizer to den-
tin. It was seen that the group of SP desensitizer exhibited
the highest mean SBS while the group of BF desensitizer
showed the lowest mean SBS. However, the use of GL,
TM, and BF desensitizers does not considerably affect the
bonding strength of the self-adhesive cement. Therefore,
the first null hypothesis was partially rejected.

In the present study; TM, BB, and GL desensitizers did not
affect the surface hardness of the contact side of resin
cement, whereas BF and SP desensitizers decreased the
surface hardness of self-adhesive resin cement. Therefo-
re, the second null hypothesis was partially rejected.
Rueggeberg and Craig?* showed that the hardness is too
sensitive and affected by any slight alteration in polymer
structure in their study. A lower hardness value indicates
the lower density of polymer structure.?® There is a cor-
relation between conversion and polymerization rate of a
resin material and micro surface hardness of the material
during the polymerization, and it gives information about
monomer conversion.?® Also, mixing conditions of adhe-
sive resin cement polymerization and additional materials
in an environment have an effect on polymerization reac-
tion.?” The present study evaluated the effects of the de-
sensitizers on the contact side of resin cement’s hardness
during polymerization.

Previous studies showed that presence of antibacterial
agent or desensitizer in environmental conditions affe-
cts physical property of resin cement.>%-3 Oguz Ahmet®°
assessed the effect of the antibacterial agent (benzalko-
nium chloride) on the dual resin cement of surface hard-
ness. The result of this study showed that the antibacterial
agent leads to 20% and 25% decrease in surface hardness
on light applied to side and the bottom side, respectively.
In the current study, the results showed that the addition
of TM, BB, and GL desensitizers does not cause any sig-
nificant changes in surface hardness of the self-adhesive
resin (p> .05). However, the addition of BF and SP de-
sensitizers significantly decreases the surface hardness
of self-adhesive resin cement compared to the control
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group (p< .05). In BF desensitizer group, it also observed
that there was a linear relation between decrease of sur-
face hardness and reduce in SBS. The changes in the
surface hardness of BF group may be related to the high
amount of F ions. The presence of high amount of F ions
on environmental condition can be negatively affect pol-
ymerization or conversion rate of resin cement.®334 In SP
desensitizer group, reverse relation was observed betwe-
en decrease of surface hardness and increase in SBS va-
lue. This may be related to the presence of different che-
mical ions (glutaraldehyde, isopropyl alcohol, fluoride,
triclosan) in SP desensitizer. While some of ions such as
glutaraldehyde may have positive affect on SBS,?°%° some
of ions like a fluoride may have negative affect on polyme-
rization or conversation rate of resin cement.3334

Many vitro studies evaluated the effect of glutaraldehy-
de and HEMA containing desensitizer (Gluma) on the
bonding strength of the traditional resin cement. Some
studies concluded that glutaraldehyde and HEMA conta-
ining desensitizer has a negative effect, while some stu-
dies found that it does not have a significant effect on the
bonding strength of the traditional resin cement.6222833
However, some of studies on the self-adhesive resin ce-
ment showed that the application of glutaraldehyde and
HEMA containing desensitizer (Gluma) increased the
bonding strength of resin cement.®22293132 |t was consi-
dered that increasing of bonding strength may be related
to the hydrophilic property of HEMA and glutaraldehyde.
Self-adhesive resin cement contains phosphate group
or phosphoric ester monomer (methacrylate phosphoric
ester). The HEMA provides an elimination of the water on
the surface by forming condensation reaction with the
phosphate group in the content of the dentine and also
contributes to the diffusion of the monomer to the struc-
ture of the dentin.?®3" Also, the reaction of glutaraldehyde
with phosphate in the structure of the dentin may cau-
se an increase in the bonding strength.?°3® However, in
this study HEMA- glutaraldehyde and HEMA containing
desensitizer (GL) did not cause a change in the bonding
strength. This result may be related to the fact that GL de-
sensitizer causes the coagulation of dentin protein in the
dentinal tubules and plugging of the tubules.?®

Recently, anti-inflammatory desensitizers containing tric-
losan and calcium phosphate containing desensitizers
are being used for dentin hypersensitivity treatment.?83”
Triclosan containing desensitizer forms has a low surface
energy and so it caused a decrease in wettability level of
dentin surface.®® Reduced wettability level may adversely
affect the connection between dentin and resin. Howe-
ver, the glutaraldehyde including triclosan desensitizer
is reacted with dentin phosphate and it may cause the
bonding of the self-adhesive cement to improve.®® Also,
Dundar®® examined the effect on the bonding strength of

the two and three stage resin cement of triclosan conta-
ining desensitizer (Seal&Protect, Dentsply Co., UK) and
concluded that it has an adverse effect on the bonding
strength. In this study, triclosan containing desensitizer
(SP) increased the bonding strength of the self-adhesive
resin cement. This increase in the bonding strength may
be related to the fact that triclosan containing desensitizer
involves the glutaraldehyde.?9353¢

The application of fluoride containing desensitizers on
the dentin surface showed a decrease in the bonding
strength of resin cement.?3344° Sarag¢®* have stated that
an increase in the fluoride amount of desensitizers may
reduce connection between dentin and resin. They argu-
ed that an increase in the crystal structure precipitated on
the dentin surface causes a decrease in the bond stren-
gth. These crystals have resistance to acids or chemically
and physically affect, and it can block the penetration of
the resin components of the dual cement. In this study, it
was seen that fluoride containing desensitizers (BF) app-
lied on the dentin surface reduces the bonding strength
between dentin and self-adhesive resin, which is consis-
tent with previous studies.?3344° However, this decrease
was not statistically significant.

Potassium oxalate forms calcium oxalate crystals by rea-
cting with the calcium containing oral liquid or the struc-
ture of the dentin. This crystal structure covers the dentin
surface by blocking dentinal tubules. Consequently, ad-
hesive resin cannot provide good contact with the denti-
ne surface containing oxalate crystals.*>4' In this study, in
accordance with the manufacturer's recommendations,
the etching process was applied on the dentine surface
for 15 seconds before the application of oxalate contai-
ning desensitizer (BB). Pashley*? stated that the crystals
applied on the acid-etched dentin surface are too deep
from the surface of the dentin tubules. However, Tay*®
compared desensitizer with acid-etched and non-etc-
hing dentine surface and stated that the bonding stren-
gth of the acid etched surface is close to the non-etching
surface. In addition, Huh?® noted that the oxalate contai-
ning desensitizers does not affect the bonding strength
of self-adhesive systems. In this study, it has been seen
that the oxalate containing desensitizer (BB) increases the
bonding strength of self-adhesive cement. However, this
increase was not statistically significant. Use of phospho-
ric acid before desensitizer application and self-adhesive
cementation may cause an increase in bond strength.*?
Teethmate desensitizer is a calcium-phosphate desensi-
tizer agent that contains TTCP (tetracalcium phosphate)
and DCPA (dicalcium phosphate anhydrous) with water.
The combinations of the two components (TTCP and
DCPA) transform to hydroxyapatite and provided a thick
layer penetrating into the dentinal tubules and occluding
the dentin tubules, hence, decrease of clinical dentin sen-
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sitivity is observed.®” To this study, calcium-phosphate
containing desensitizer (TM) showed a decrease in bon-
ding strength of self-adhesive cement, but this decrease
was not statistically important. A correlation was obser-
ved between the SEM images of the dentin-resin interface
and the effect on the bonding strength of desensitizers.
When SEM image of desensitizers having a decrease in
bonding strength was examined, an increase was seen in
the number of the open dentine tubules and a decrease
was found in the amount of residual resin cement. The
limitation of this study is that the effects of dentin desen-
sitizers were evaluated based on only one type of resin
cement. Further studies are recommended to evaluate ac-
cording to the application (self-etch and etch and rinse) or
type of polymerization (chemical, light and dual-cured).

CONCLUSIONS

The TM, BB, and GL groups show similar surface hard-
ness values and do not significantly affect surface hard-
ness. However, the BF and SP desensitizers statically af-
fect the surface hardness of contact side of resin cement.
BF desensitizer shows the lowest SBS desensitizer, but
this effect is not statically significant. SP and BB desen-
sitizers have a positive effect on the SBS of self-adhesive
cement. However; the use of other desensitizing agents
does not significantly change the SBS values.

Also, we concluded that BF desensitizer showed a line-
ar relation, while SP desensitizer showed reverse relation
between surface hardness and SBS value.
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