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ABSTRACT

Objective: The aim of this study, was to investigate the efficacy
of four cavity disinfectant solutions and two different types of
laser on the micro-shear bond strength of dentin adhesives as in-
vitro.

Methods: Seventy permanent human molar teeth were sectioned
parallel to the occlusal surface to expose dentin in the midcoronal.
The specimens were randomly divided into seven main groups
(n=10) Then cavity disinfection procedures were applied;
Saline(Control); Sodium Hypochlorite (NaOCI); Chlorhexidine
Gluconate (CHX); Super-oxidized water (SPO); Aqueous ozone
(AO); KTP laser; Er:YAG laser. Then the main groups were
randomly divided into two subgroups as self-etch (Clearfil S®
Bond Plus) and etch-and-rinse (Bisco All-Bond Universal)
adhesive systems. Four cylinders of composite resin were applied
to each bonded dentin surface using a tygon tube. The specimens
were tested with universal testing machine. The results were
analyzed by two-way ANOVA and Tukey’s tests.

Results: Statistical comparisons of the groups could be listed
respectively from lowest to highest as; self-etch adhesive system,
CHX<Control,AO,SPO<KTP<NaOCI<Er:-YAG (p<0.05); etch-
and-rinse adhesive system, CHX<Control=AO=SPO<KTP<
Er:YAG<NaOCl (p<0.05). When adhesive systems were
compared with each other; there were found statistically
significant differences within NaOCI groups, KTP laser groups
and Er:YAG laser groups.

Conclusions: Er:-YAG and KTP laser systems may increase the
bond strength of both adhesive systems compared to CHX, SPO
and AO. Therefore, both of laser systems may advisable for cavity
disinfection in restorative dentistry.

Key Words: Aqueous ozone, cavity disinfection, chlorhexidine
gluconate, laser, superoxidized water
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Amag: Bu ¢alismanin amaci, dort farkhi dezenfektan soliisyonu
ve iki farkli lazer sisteminin, self-etch ve etch-and-rinse adeziv
sistemlerin - mikro-makaslama baglanma dayammi {zerine
etkinliginin in-vitro olarak arastirilmasidir.

Materyal ve Metotlar: Bu ¢aligmada, 70 daimi insan molar disin
orta-kronal dentin yiizeyini agiga ¢ikaracak sekilde, okliizal
yiizeye paralel su sogutmasi altinda, diisiik hizli elmas disk ile
kesildi. Ornekler rastgele olarak 7 ana grubuna ayrild1 (n=10) ve
sonrasinda kavite dezenfeksiyon islemleri uygulandi. Grup 1,
Serum Fizyolojik (Kontrol Grubu); Grup 2, Sodyum Hipoklorit
(NaOCl); Grup 3, Klorheksidin Glukonat (CHX); Grup 4,
Stiperokside su (SPO); Grup 5, Ozonlu su (OS); Grup 6, KTP
Lazer; Grup 7, Er:'YAG Lazer. Sonra ana gruplar self-etch
(Clearfil S3 Bond Plus) ve etch-and-rinse (Bisco All-Bond
Universal) adeziv sistem olarak iki alt gruba ayrildi. Dort adet
kompozit rezin (Cavex Quadrant Universal LC) silindiri, tygon
tiipleri kullanilarak bondlanmis dentin yiizeyine uygulandi.
Ornekler mikro-makaslama modunda iiniversal test cihazinda test
edildi. Sonuglar iki yonlii varyans analizi ve Tukey testi ile
degerlendirildi.

Bulgular: Arastirmadan elde edilen sonuglara gore, self-etch
adeziv gruplar1 en diiiikten en yiiksege dogru sirasiyla su sekilde
siralanabilir; CHX<Kontrol, OS, SPO<KTP<NaOCI<Er:YAG
(p<0,05). Ayrica, etch-and-rinse adeziv gruplar istatistiksel
olarak en diisiikten en yiiksege dogru su sekilde siralanabilir;
CHX<Kaontrol,0S, SPO<KTP<Er:YAG<NaOCI (p<0,05). Her
iki adeziv sistemde de, kontol, OS ve SPO gruplar1 arasindaki
farklar istatistiksel olarak 6nemsiz bulunmustur (p>0,05). Adeziv
sistemlere birbirleri ile karsilastirildiginda; NaOCI gruplarimin,
KTP lazer ve gruplarinin ve Er:YAG lazer gruplarinin kendi
aralarindaki farklar istatistiksel olarak anlamli bulundu (p<0,05).
Sonuglar: Er:YAG ve KTP lazer sistemleri, CHX, SPO ve OS ile
sistemde baglanma dayanimini
artirabilir. Bu nedenle, restoratif dis hekimliginde kavite

karsilastinldiginda her iki

dezenfeksiyonu i¢in her iki lazer sistem de Onerilebilir.
Anahtar Kelimeler: Kavite dezenfeksiyonu, klorheksidin
glukonat, lazer, ozonlu su, siiper-okside su
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INTRODUCTION

In restorative dentistry, the presence of bacteria
has played an important role for success of
treatment. Generally, restoration procedures
aimed to remove infected dentin and to create
suitable cavity for placing the restorative
materials. The cariogenic microorganisms should
be removed from cavity wall, smear layer and
dentin tubules before starting the restorative
treatment. Residual bacteria can cause pulpal
sensitivity, inflamation and secondary caries.* The
survival of cariogenic microorganisms under
restorative materials more than a year was
demonstrated by Sharma et. al.?

Generally, cavity disinfection is an
acceptable approach that may prevent residual
potential risk of microorganism on tooth
structures.® There are varieties of commercial
products in dental market for cavity disinfections.
For example; chlorhexidine (CHX)*%, sodium
hypochlorid (NaOCI)®’, aqueous ozone®, super-
oxidized water®*2 and lasers.*®

CHX is one of the most commanly used
cavity disinfectant solutions that is broad-
spectrum antibacterial agent.* Its cationic
structure provides to bind negative-charged
bacteria cell, hydroxyapatite and oral mucosa.
Concentration of CHX may show a
bacteriostatic or bactericidal action on bacterial
cell membrane. Moreover, it may alter the
property of the dentinal surface. CHX allows
rewetting of the dentin surface. Although CHX
disinfection may not remove the smear layer
throughout dentin surface, it may modify its
appearance by removing loose smear debris.®

NaOCI is commonly used as endodontic
irrigan that is an effective solution for reducing
bacteria quantity on the dentin. Besides, it is
preferred due to its antiseptic effect, wettability
characteristic, non-specific proteolytic agent
degradation of organic dentin. It is used mostly
as irrigation and cavity disinfection solution.®
NaOCIl is used with the aim of deproteinizing
agent on dentin, improving adhesive
wettability. Besides, deproteinization allows to

10

a hydrophilic surface and porous structure. So
NaOCI leads well mechanical retation.’

Ozone (Os) is a powerful oxidizing agent
that gain popularity for disinfection used to
eliminate bacteria. Furthermore, it has two
phases as gaseous and aqueous of ozone and has
many industrial applications related to
oxidation. It provides some advantages for
elimination of bacteria in dentistry. Aqueous
ozone (AO) may destruct cell walls and
cytoplasmic membranes. Thus membrane
permeability is increased and microorganisms
are destroyed.® Ozone is an anti-microbial
(bactericidal,  virucidal ve  fungicidal),
hemostatic and analgesic agent.

Recently, super-oxidized water (SPO) has
been launched as disinfection for instruments and
hard surface. SPO is a liquid biocide made by
electrolysis of a dilute saline solution within a
proprietary electrochemical cell.® SPO includes
the highly reactive super-oxide ion O.. These
superoxide radicals can attack susceptible
biological targets, including lipids, proteins and
nucleic acids.’® Also, SPO produces effectively
antimicrobial activity against a wide range of
microorganisms. It is non-toxic, non-irritation,
non-corrosive and a powerful oxidizer.!* The
active ingredient of SPO is hypochlorous acid
(HOCI). HOCI is considered as a powerful
oxidizer and deproteinizer.*?

In last years, various laser types have been
frequently used in restorative dentistry.
Moreover, the ErYAG, KTP, Diode and
Nd:YAG lasers are most commonly preferred
for cavity disinfection.!® Er:YAG laser that is
infrared light and strongly absorbed by water, is
typically emit light with a wavelength of 2940
nm. KTP (potassium-titanyl-phosphate) laser is
a type with similar characteristics of Nd: YAG
laser. However, its wavelength is halved of
wavelength of Nd:YAG laser. It is primarily
used for tooth bleaching process and some
dental applications including dentin
hypersensitivity, root canal disinfection and soft
tissue surgery like Nd:YAG laser.'* *° Lasers
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may reduce amount of bacteria by showing
photothermal disinfection effect in dentin.®

Numerous cavity disinfectants have been
recommended for clinical use. However, the
effect of bond strength for cavity disinfectants
has been a controversial issue. Some authors
reported that disinfection procedures reduced
the bond strength.2 ® On the other hand other
researchers indicated that these procedures may
not diminish the bond strength.®

The aim of this study was to investigate the
efficacy of two conventional (CHX and NaOCI)
and two recent disinfection solutions (AO and
SPO) and two different types of laser (Er:YAG
and KTP) on the micro-shear bond strength
(uSBS) of dentin adhesives as in-vitro.

MATERIALS AND METHODS
Specimen preparation:

Seventy caries-free  human permanent
mandibular molars extracted for periodontal
and orthodontic reasons were used in this study.
Informed consent was obtained from the
patients before the study, and the study was
approved by the Local Ethics Committee on
Human Research of Cumhuriyet University
(2014-07/06).

The teeth were cleaned of peridontal soft
tissue and calculus with a periodontal scaler and
pumice. Later, the teeth have stored in distilled
water in room temperature for 10 minutes prior to
the study. The teeth were sectioned one of third
crown to expose mid-coronal dentin with a low-
speed diamond disk saw (Isomet, Buehler Ltd.,
Lake BIluff IL, USA) under water coolant. Then,
the teeth were embedded in autopolymerizing
acrylic resin (Pan Acryl, Arma Dental, Istanbul,
TURKEY) in prepared special cylinder mold
(diameter: 2 c¢cm, high: 3 cm). Dentin surfaces
were smoothed using respectively 600, 800, 1000
and 1200 grit SiC paper (Buehler-Met 11 Silicon
carbide grinding paper P400/600, IL, USA) under
water coolant for 60s to standardized the smear
layer. Before performing the cavity disinfections,
the teeth were sterilized in an autoclave (Melag,
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Euroklav 23V-S, Berlin, GERMANY) for 20 min
each at 121°C.

Control and experimental groups

The teeth were randomly divided into one
control and 6 experimental groups of 10 teeth
each. Cavity disinfectant materials
manufacturer and active ingredient are
presented in Table 1.

Table 1. Active ingredient and manufacturer of cavity
disinfectants used in the study.

Product Active ingredient Manufacturer

Saline 0.9% NaCl 1zotonik, Turkey

NaOCl 5.25% Sodium hypochloride Clorox Co, Egypt

CHX 2% Chlorhexidine gluconate Troy, Turkey

SPO 50-80 mg/L hypochlorous acid Medilox, Turkey

Agueous Ozone 8 ppm aqueous 0zone TeknOszone, Turkey

Power density: 1.5 W/cm?
Wavelength: 532 nm
Repeated pulsed mode

(Ton 20 ps s, Toff 30 us)

KTP Laser Smartlite D, Italy

Power density: 1.5 W/cm?
Wavelength: 2940 nm
Continuous mode
(15 Hz, 100mJ, 700us)

Er:YAG Laser Smart 2940D, Italy

Saline (Control group): Dentin surface was
disinfected with 0.9% saline solution with
10mL/min flow rate for 60s,

Sodium Hypochloride (NaOCI): Dentin surface
was disinfected with 5.25% NaOCI solution
with 10mL/min flow rate for 60s,

Chlorhexidine Glukonat (CHX): Dentin surface
was disinfected with 2% CHX (Troy, Ankara,
Turkey) solution with 10mL/min flow rate for 60s,

Super-oxidized water (SPO): SPO (Medilox; O-
M Medical Dental Textile, Ankara, TURKEY)
that consists of a mixture of oxidizing
substances including hypochlorous acid at a
concentration of 50-80mg/L, with a pH of 5.5
and a redox potential>850-1000mV. Dentin
surface was disinfected with SPO with
10mL/min flow rate for 60s,

Aqueous Ozone (AO): By the ozone generator
specially created by TeknOszone (TeknOszone,
Izmir, TURKEY) aqueous ozone was produced.
The amount of ozone in the water was scaled
with help of the probe that was in the reaction
tank connected to the generator. The ozone
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density of distilled water was monitored via the
digital indicator on the generator. Dentin
surface was disinfected with 8 ppm AO with
10mL/min flow for 60s,

KTP Laser: Dentin surfaces were irradiated
with KTP laser (Smartlite D; DEKA M.E.L.A.
Srl Calenzano, ITALY) which is output power
of 1.5 W and wavelength of 532 nm. In the
course of laser treatment, the fiber tip (diameter
of 200 um) was applied with a non-contact
mode and repeated pulsed mode (Ton 20 ps,
Toff 30 us) for 60s,

Er:YAG Laser: Dentin surfaces were irradiated
with an Er:YAG laser (Smart 2940D, DEKA
M.E.L.A. SRL, Calenzano, ITALY) emitting
pulsed infrared radiation at a wavelength of
2940 nm. We preferred frequency range of 15
Hz, energy density of 100 mJ and pulse duration
is fixed at 700 ps. So it was performed power
density was 1.5 W/cm?. Handpiece of the laser
was applied from the 1-2 mm distance and on
focused mode. Dentin surfaces were irradiated
in a sweeping fashion with a water flow of 10
mL/min for 60s by the Er:YAG laser.

Adhesive Procedures

Each group was randomly divided into two
subgroups according to adhesive systems
employed (n=5). Clearfil S3 Bond Plus
(Kuraray, Osaka, JAPAN) and All Bond
Universal (Bisco, Schaumburg, IL, USA)
adhesive systems is summarized in Table 2.

Table 2. Adhesive systems used in the study.

Adhesive System Manufacturer Composition Manufacturer recommendations

1. Apply two separate coats of adhesive.
2. Evaporate excess solvent by
thoroughly air-drying for 10's.

3. Light cure for 10 s

All Bond Universal
Etch-and-Rinse

ABU, Bisco, Inc,
Adhesive System ABD

MDP, Bis-GMA, HEMA,
ethanol, water, initiators

MDP, Bis-GMA, HEMA,
Hydrophobic
dimethacrylate, dI-
camphoroquinone, ethyl
alcohol, water silanated
colloidal silica

Clearfil $* Bond Plus
Self-Etch Adhesive
System

1. Apply BOND and leave for 10s.
2. Dry with mild air for more than 5 s.
3. Light cure for 10 s.

Kuraray Medical
Inc, JAPONYA

Self-etch adhesive procedures: Clearfil S® Bond
Plus was applied bonding agent to the dentin
surface. After it was left in place for 10s, dentin
surface was dried by blowing mild air for more
than 5s.
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Etch-and-rinse adhesive procedure: All-Bond
Universal has stated that it has suitable for both
the self-etch and etch-and-rinse approach. So
ABU was applied for the -etch-and-rinse
bonding mode. Dentin surface was etch with
35% phosphoric acid gel Select HV® Etch
(Bisco, Schaumburg, IL, USA) for 15s, wash
for 30 s with water spray and dried with mold
air. Then, All-Bond Universal bonding agent
was applied two separate coats to entire dentin.
Bonding agent was evaporated excess solvent
by thoroughly air-drying for at least 10s.

Prepared of composite resin cylinders

Before polymerization of the dentin bonding,
four number Tygon tubing (Tygon, Norton
Performance Plastic Co, Cleveland, OH, USA)
which is internal diameter of 0.8 mm and height
of 0.5 mm placed on the bonded dentin surface.
Then, power of 1000 mW/cm? of LED light
curing (VALO Ultradent, Utah, USA) was
performed in order to fix the tygon tubing.
Resin composite (Quadrant Universal-LC,
Cavex, Haarlem, Holland), shade of A2, was
packed into tygon tubing and then it was cured
by LED light curing unit for 20s (Fig. 1a).
Tygon tubes were cut gently by scalpel after one
hour storage at room temperature. Thus, four
cylinders of resin composite were obtained on
bonded dentin surface (Fig. 1b).

Figure 1. a) Composite resin is placed in tygon tubing
b) Four composite cyclinder on dentin surface

Micro-shear bond strength test

The restorated teeth were storaged in distilled
water for 24h before measured with a universal
test machine (LF Plus, Lloyd, Instrument,
Ametek Inc, ENGLAND). Restorated teeth
were fixed on universal testing machine’s
apparatus and micro-shear bond strength (p-
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SBS) test was measured at a crosshead speed
0.5 mm/min. A thin wire (diameter 0.2 mm) was
looped around the composite cylinder in order
to bond strenght. The fracture load (N) was
recorded and the micro-shear bond strength was
calculated as MPa.

Statistical Analysis

Data of the bond strengths were analyzed using
the SPSS statistical software program (version
22.0, SPSS Inc., Chicago, USA). A two way
ANOVA and Tukey’s Test was executed for
measured significant differences of the groups
with the significance level set at 0.05.

RESULTS

The mean and standard deviations of p-SBS for
each adhesive systems and each groups are
presented in Table 3.

Table 3. Mean and standars deviations micro-shear bond strength
of study groups and statistical comparisons (two way ANOVA,
Tukey’s test).

Groups

Self-Etch Adhesive System Etch-and-Rinse Adhesive System

n=10 (mean + SD) (mean + SD)

Group 1
12,15:1,36 ° 13,18+2,13°

Control

Group 2
16,37+1,86 A 242241757

NaOCI

Group 3
9,34+0,89 10,29+1,07

CHX

Group 4
12,48+1,01° 13,38+2,02°

SPO

Group 5
12,43+1,96° 13,29+1,07°

Aqueous Ozone

Group 6
14,371,108 16,44+1,86 &

KTP Laser

Group 7
18,44+2,14 © 20,59+2,27 €

Er:YAG Laser

By the two-way ANOVA: F= 118.102, P=0.000; (P<0.05); n=10
ABC Values with same and capital superscript letter in line were
statistically different at p<0.05.

@b Values with same and small superscript letter in vertical
columns were not statistically different at p<0.05.

Statistical comparisons of the self-etch
adhesive system groups could be listed
respectively from lowest to highest as;
CHX<Control=AO=SPO<KTP<NaOCI<Er:-YAG
(p<0.05). When bond strenghts of the groups were
compared each other in self-etch adhesive system,
CHX solution group was significantly the lowest,
Er:YAG laser group was significantly the highest
among the other groups (p<0.05). There were no
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significantly differences among control, AO and
SPO groups (p>0.05).

Moreover, etch-and-rinse adhesive groups
could be respectively sorted from lowest to
highest as; CHX<Control=AO=SPO<KTP<
Er:YAG<NaOCI (p<0.05). When bond strength
of treated CHX solution was significantly
lowest, NaOCI solution was significantly higher
than other groups in etch-and-rinse adhesive
system (p<0.05). There were no statistically
significantly differences among control, AO

and SPO groups (p>0.05).
When the adhesive systems were
compared with each other, statistically

significant differences were found among
NaOCl, KTP and Er:YAG laser groups
(p<0.05), There were no found statistically
significant differences among other groups
(p>0.05).

DISCUSSION

In present study, although CHX solution
decreased the uSBS, NaOCI solution, Er:YAG
and KTP laser increased the uSBS. Moreover,
SPO and AO solutions had no adverse effect to
the pSBS with both adhesive systems.

In clinical practice of dentistry, bacteria
may remain in smear layer and dentin tubules
during cavity preparation. For this reason, an
antibacterial solution should be applied on
dentin surface to reduce the potential risks for
residual bacteria.> While cavity disinfectants
reduce bacteria amount and its potential risks,
they may affect the bond strength of dentin-
composite resin. Optimal cavity disinfectants
should have antimicrobial effect and no adverse
effect to the bond strength of adhesive systems.

NaOCI solution is  well-known
antibacterial effect and commonly used cavity
disinfectant. Due to its effective oxidizing and
deproteinizing properties, NaOCI pretreatment
partially removes dentin’s organic structure and
smear layer.’> These may be beneficial for
adhesive systems performance. Phrukkanon et
al.}” reported that pretreatment dentin surface
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with 12.5% NaOCI for 60s increased the bond
strength of the etch-and-rinse adhesive system.
Moreover Arias et al.'® reported that 10%
NaOCI enhanced the bond strenght of etch-and-
rinse adhesive system. In contrast to the other
studies, Elkassas et al.® reported that 5.25%
NaOCI was decreased the bond strenght of the
etch-and-rinse  adhesive system, whereas
increased the bond strenght of the self-etch
adhesive system. In the present study, NaOCI
solution group increased the bond strength of
both adhesive systems. Although the results are
in agreement with the result of some studies'”
18 the results are in contrary with Elkassas et
al.® The reason why these results are different
from ours is about depending on the testing
different of tooth surface, test methodology and
etch of application time. Whereas, NaOCI
solution can remove the exposed collagen
fibrils and smear layer on dentin surface. This
surface which richer hydroxyapatite crytals
increased the bonding of the adhesive systems.®

CHX is utilized in clinical due to broad
spectrum antibacterial agent. CHX is preferred
because of its low toxicity, affinity of negative
surface as cell wall and extracellular
polysaccharide.* CHX solution has been used as
cavity disinfection due to its well property on
dentin until last years. However, the effect of
chlorhexidine adhesive systems of bond
strength to dentin is controversial issue. Some
studies® % 20 reported that pretreatment of
dentin surface of 2% CHX for 20s affected
adversely the bond strength of self-etch
adhesive system. The other study, Gurgan et
al.? expressed that pretreatment of CHX before
or after acid etching dentin surface decreased
the bond strenght of etch-and-rinse adhesive
systems. Sharma et al.? reported that dentinal
tubules were not clearly observed in SEM
micrography when dentin surface treated CHX
solution. On the other hand, a few studies® #
showed that CHX (2%) pretreatment increased
the bond strenght of self-etch adhesive system.
In the present study, CHX pretreatment
decreased the bond strenght of both adhesive
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systems. This result is compatible with above
study? 192 results. In contrast to the above
study, few studies®* 2? reported that CHX
increased the bond strenght of adhesives. These
results are different from present study because
of deciduous teeth dentin, difference of
adhesive  ingredients,  different  layer
regularizations and the short disinfection
duration.

Recently, SPO has been produced as a hew
disinfectant agent for cleaning hard surfaces.
SPO has been recommended as a therapeutic
agent due to the treatment of periodontitits.?® In
available literature, there have been mostly
microbiological study regarding SPO. Rossi-
Fedele et al.?* reported that NaOCI significantly
better killer E. faecalis than SPO solution but
SPO solution has also significantly
antimicrobial action. In the present study the
SPO for cavity disinfectant was preferred due to
its antibacterial effectiveness. However, there
have been a few published researches about the
pretreatment effect of SPO on the bond strength
and alteration of dentin surface. The active
ingredient of SPO is hypochlorous acid
(HOCI).! One of the studies on this subject,
Kunawarote et al.*? reported that different
concentration and application time of HOCI
solutions had no adverse effect of the bond
strenght of self-etch adhesive system. Another
study, Kunawarote et al.?® showed in SEM
study that stabilized HOCI solution dissolved
the superficial collagen in the carries-affected
dentin. In present study, SPO had no adverse
effect on the bond strenght of both adhesive
systems. These results are agreement with
study by Kunawarote et al.*?

Ozone has been suggested in dentistry due
to its antibacterial, disinfectant and healing
properties. It may be applied for treatment of
early carious lesions, disinfection of cavity, root
canals and periodontal pockets.® Ozone is
extremely effective against Gram (+) and Gram
(-) bacteria which cause carious lesion. In
dentistry, ozone can be used aqueous and
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gaseous ozone forms. In literature, few studies
have the effect of aqueous ozone on bond
strenght. At one of this studies, Oznurhan et
al.?? found that aqueous ozone (3-4 ppm)
increased bond strength of self-etch adhesive
system. Pithon et al.? found that ozonated water
didn’t alter bond strenght of brackets bonded
with composite resin. Also ozone has not
affected the sealing ability of adhesive
systems.?”2 In present study, aqueous ozone
did not affect bond strength of adhesive systems
compared control groups as similar to the
results of the study of Pithon et. al.?® On the
contrary, Oznurhan et al.??> were found
dissimilar results because of their study
methods (lower ppm of aqueous ozone,
different test method and deciduous teeth).
Ozone may not change the physical properties
of enamel and not affect the modulus of
elasticity and vickers hardness of dentin.?®

Dental lasers, named according to their
wavelength, can be an effective way to carry out
many dental procedures. Mostly used dental
lasers are Nd:YAG (1064 nm), Er:YAG (2940
nm, Er,Cr:YSSG (2780 nm) , Diode (780-980
nm) and KTP (532 nm) lasers. Laser irradiation
may be used for cleaning, disinfecting and
removing smear layer on dentin surface.
Moreover, laser may eliminate bacteria and
prevent residual caries.'?

Er:YAG laser irradiation may be highly
absorbed by water molecules present in the
crystalline tooth structure.  The thermo-
mechanical ablation of water within the tooth
mineral substrate causes volume expantion and
explode away surrounding tissue.®* Er:-YAG
laser irradiation may present irregular dentin
surface during cavity preparation. Moreover,
Aoki et al.®* showed in SEM observation that
when laser applied to dentin surface, smear
layer was removed and orifices of dentin
tubules were exposed. As a result, these
characteristics enhance bond strenght between
an ErYAG laser irradiated surface and
adhesive resin.® Giiven et al.** ve Ramos et al.3*
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reported that Er:YAG laser significantly
enhanced SBS of self-etch adhesive. Celik et
al.’® reported that Er,Cr:YSGG laser increased
bond strength of etch-and-rinse adhesive. In the
present study, Er:YAG laser pretreatment
improved the bond strenght of both adhesive
systems. The results of this study are in parallel
with the above study results.* 3

KTP laser, with a wavelength of 532 nm, is
frequency-doubled Nd: YAG laser and it emits
a green visible radiation. Despite of the known
antibacterial property of laser, few reports have
been published on the effect of KTP laser
regarding to the bond strength. Schoop et al.*®
reported that 1W output power of KTP laser
cause major mophological changes and
recrystallization of dentinal surface. When KTP
laser irradiation was applicated hard tissues, it
may provide to melt and recrystallisation. Thus,
KTP laser irradiation of dentinal tubules may
result in sealing of their orifices.® Rolla et al.®
reported that Nd:YAG laser significantly
increased bond strength of self-etch adhesive. In
present study, KTP laser significantly increased
uSBS values than control, CHX, SPO and AO
groups in the both adhesive systems. This result
is compatible with Rolla et al.® study result.

CONCLUSION

Within the limitations of this study, Er:-YAG
and KTP laser systems may increase the bond
strength of both adhesive systems compared to
CHX, SPO and AO. Therefore, both of laser
systems may advisable for cavity disinfection in
restorative dentistry. In light of this study, while
the application of self-etch adhesive system
may be advised with Er:YAG laser irradition,
etch-and-rinse adhesive system should be used
with NaOCI solution in terms of cavity
disinfection.
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