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Effect of Desensitizing Agent Contamination on Microleakage and Dentin
Bond Strength using Two-step Self-etch Adhesive
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Abstract

The purpose of this study was to compare microleakage and shear bond strength on the restoration with
two-step self-etch adhesive and resin composite after applying desensitizing agents. 90 extracted, intact human
premolars were divided into 3 groups (control, glutaraldehyde and oxalate group) in each experiment. For the
microleakage test (n=13), class V cavities (4 mm in length, 2 mm in width and 2 mm in depth) were prepared on
the buccal surface of each tooth, beveled at occlusal margin, applied desensitizing agent according to the testing

group, restored with two-step self-etch adhesive and resin composite, thermocycled for 5,000 cycles, immersed in
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1% methylene blue solution and evaluated the microleakage. For the shear bond strength test (n=17), buccal dentin
was used, the surface was polished, then treated according to the testing group, restored with adhesive and resin
composite, thermocycled, tested using a universal testing machine and analyzed the mode of failure in each fractured
sample under a stereomicroscope at x40 magnification. The results showed that there was no statistically significant
difference among 3 groups in microleakage test at the occlusal margin. In the meantime, microleakage at the gingival
margin of both desensitized groups were higher than the control eroup with significant level and microleakage at both
margins in each group were statistically different. In addition, for shear bond strength, oxalate group exhibited significantly
lower value than both control and glutaraldehyde groups and mode of failure of all groups mostly were the adhesive
failure. It could be concluded that applying desensitizing agents before the restoration with two-step self-etch and

resin composite affects the microleakage and bond strength of restorative materials.
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Table 1 Materials used in this study and application protocol
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ANUNTUSDEAY 37.5 (Kerr gel etchant; Kerr, Orange, CA,
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Material Batch Composition Application protocol
number
Gluma® Desensitizer (Glutaraldehyde  KA10522 HEMA (35%), Glutaraldehyde (5%), Apply desensitizer and let it sit for

desensitizing agent; Heraeus Kulzer, Water

Hanau, Germany)

30 s, then dry surface until fluid film

disappears.

MS Coat ONE (Oxalate desensitizing TF1

agent; Sun Medical, Japan)

MS Polymer (copolymer with sulfonic

acid group), Oxalic acid, Water

Apply desensitizer to the cavity or
surface with the Felt Applicator for
30 s using a rubbing motion, dry with

air-syringe for 10 s, then rinse and dry.

ClearfilTM SE Bond 160615 10-Methacryloyloxydecyl dihydrogen Apply PRIMER to the cavity or surface

(Two-step self-etch adhesive; Kuraray phosphate (MDP), Bis-phenol A with a microbrush, agitate for 20 s,

Noritake, Tokyo, Japan) diglycidyl methacrylate (Bis-GMA), evaporate the volatile ingredients
2-Hydroxyethylmethacrylate (HEMA), with a mild air steam for 5 s, then
Hydrophobic dimethacrylate, dl apply BOND and distribute evenly
Camphorquinone, N, N-Diethanol- with mild air flow. Light cure for 20 s.
p-toluidine, colloidal silica

Filtek™ Z350XT NAB81720 Bis-GMA, UDMA, TEGDMA, Bis-EMA, One incremental and bulk-fill technique

(Resin composite; 3M ESPE Dental
Products, St. Paul, MN, USA)

Inorganic fillers

was applied into the cavity or silicone

mold and cured for 40 s.
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Figure 1

(a.) Position and size of class V cavity; (b.) resin composite restoration; (c.) sealed root apices with sticky wax; (d.) all surfaces,

except 1 mm from the restorative margins, were coated with two layers of nail varnish; (e.) each tooth was sectioned into

4 samples using a cutting machine
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Figure 2 Schematic view of the microleakage scores of the sample®”

0 FialinuMsTURTUYEIETRNATIUTINMTOUVDI TAR)
ysae 1 Aenunisdusinuvesddeudnlutesninaimises
JreENNTERiveuiuueniuaanganuluvadnssily
2 AonumsTurnuvesddendnluinnniviowihduadmils
YDITLYENNTENINVOUAUUENAUYRANga Ul uvadlng iy
urdslifandenuuani@ua uay 3 AoNunsTUKUVBETN
puveulUaulssuLen@ea

msvagoumuLiwsdndouldfiusiuan 518 19
FINTONININYINTINTLUBNAALATBUHUN A ULALIARIN
WAUFINTB AU LIUTULLILAUTULAE NTEIUNTAL DAL
sessywiamdeuiiufuideiiu wWasuhnselumliilensu
5§ gasnilusninsessessninandeunnilufuiadouitu
Uszana 4 ua sewadasdniluanuidas daidiluluilasly
ozesansdulaviauusmeieshuefidlagliituiign
nsovetulaagioveuLueiafIT 1 . (Ul 3a)

Boonsong and Sakoolnamarka, 2022 233

oI

ssaxd ur 2



article in press

IamenseAunsIeTanaua1sluniues 600 (TOA; Bangkok,
Thailand) ﬁuuﬁ’mﬂ%aﬁﬂﬂﬁa@ (Automatic polishing machine;
NANO 2000, Pace Technologies, USA) thaunuillaludnieses
ﬁmmmzmﬂﬁaaﬂﬁummﬁgﬂ (Ultrasonic cleaner; Branson
5210, Bransonic®, Germany) 11311053980 UMeNae7ans3eitl
awslofdweny 10 winileBuduiriiluiignlneendu
deituiavnn mniuutsdunuimunsenidu 3 nduiuugs
(n=17) vimawesintusuutasnguiounsmansdafina

o

mimaaumﬁa%’mzmuqamﬂ

a. b.

3m

thtunuusaznguanyansBaferinationduuy
aostumou meuanduna 20 it Tdsduneulndnasly
wiwuuBalauvwaduuaugna1anely 3 uu. g9 2 .
(3U71 3b) Meuas 40 Jundisheirdosmisuasiiaidiuas
450 fadindren1samuins Mindruiuveustuneylnds
USnamsuresuivuusewiutaorgiideusenlus (5Ufl 3c)
thusiuuueen (U7 3d.) thiunustmmeudluhnduiigungd
37 ssrnwadoadiuna 24 Sludlugrugugnmaf vdsani
vhsidiaseameslalyads 5,000 seu

€.

— i —

= 1 mm/min
(500 N)

—

S

(a.) HrituiifaihuTneeniuilenugniiluosa3anstuluvoss (b.) sumisiausiuuudalau () ysasiudosTuneulndasus
WY (d.) dhuziuuveen (e.) ihdusumaaounuudousedndou

3‘1/171" 3

Figure 3 (a.) Buccal flat exposed dentin surface of crown was embedded in acrylic resin in PVC tube; (b.) placement of silicone mold;

(c.) restored with resin composite into the mold; (d.) removed the mold; (e.) sample was submitted to shear bond testing

Thfununmunmegeuaadsusadousae
Lﬂé@d%@ﬂ@U@LUﬂUisaﬁﬁ (Universal testing machine; EZ-S,
SHIMADZU, Japan) InediAanuiivesatsuvisnn 1 ua.sounil
wagusienafithuiin 500 Gadu (U7 3e) SufinAnitléidu
wihengUaaa (MPa) 1 unuiiuaniinuitasizsiuiin
YaINsuaNAnmenaeanssadansledveny 40 i
Tssuuneuduwanuasmsuannusstunueondu 4 Ussum
feil enudumaniiindisessessinsansiadaiuiieiiu
SuvaiAalusTunenlngn Anudumaniiisludeiiu uay
AALILUUHENT S5 sumnaztAnludusTunouTnEn
anstinfin uaz/vdaiiloiiu annnd 1 wlatuly Taeiusngans
Banogluradosay 10 fe 50 vestihuitsmunildlunsBafin

mslieseineadaldlusunsueafioaeano st
220 laeimsTussiugameliadiinseiviousums
wm3n (Non-parametric test) Men1svagouAsanIaTaad
(Kruskal-Wallis test) d@auAiauudussdadou nageu
N1snsEeivesteyameatiArils-Iad (Shapiro-Wilk
test) Yoyaiinsnszansuuuunidviinsendeyameaia
NMFAATIENAMULUTUTIUNUAET (one-way ANOVA) Ayl
men1sIguiieudavanyiayfd (Tukey HSD post-hoc
analysis) wazUsTLnMAuALaIYeIIkANT YUY
ldedmiimszismenisvageu laauais (Chi-square test)
fmunseiuTddnyTisesay 95

234 J DENT ASSOC THAI VOL.72 NO.1 January - March 2022



NANISAN®EN

NaMIITUTERURANIATIUI naIYe YRS ARy SalY
FruuaA Az TR UMM TNTeN 3 Ny wanslun e 2

AMsiBusziuganiafiveuesiagysassuun
e 3 naunaaatliifanuuanvegditedfynie
& (p=0.081) dhuveuvesTansnuvionnuinnguiivnans
ng3adlesuaznguesneianiliinissifussiugania
gendvesnguAuAsegeiitudfnyneEia (p<0.05) et
2 ngusananabifianuunnsnsiuegaiituddey (p=0.600)
dumsilisuiiisunshiduseduganaserinsweuresian
FuuaiRefuiumiennuieuves Tansuvienvaia
3 nqunnaesdimmsdusziuganinganiveuiuuaAen

o w

pgslitedAYNISEiA (0<0.05)

ArALUdassdaLdauiin1snsanedauuuUn
(p>0.05)
nauoonyaniiALadsvesauLdusiEadeusi
N8N 2 nausgaiduddgyvneada (p<0.05) Tuvauzdivng
2 ngusanaalifianuunnsnsiuegedituddey (p=0.611)
HAN1SANYBNALALUTELANALALLIAITDINTT
Luﬂﬂﬁ’ﬂmaqs??umuiul,wiazﬂfjumam fauanslugud 4
Uszamauduvenvaamsuanvinveiualdann
Answienamageulaauas nutii 3 nglaifiaunnshe
otaililudameedin (0=0.066) Tnudanlvgjis 3 nausdu
mLALvaTRnTisessassrineansinfnfuLoiiy

A5 2 UaRIA1INIYeIAINITT 1T TEAUTANIATUTZAUS 1N TUT YO UATUURMAE AL YO UA TAYION YA NGNS

Table 2 Frequency distribution of microleakage at both occlusal and gingival margins in each study group

Study group Number Degree of microleakage
Occlusal margin Gingival margin
0 1 3 0 1 2 3
(%) (%) (%) (%) (%) (%) (%) (%)
Control 13 11 2 0 a4 7 1 1
(84.6%) (15.4%) (0.0%) (0.0%) (30.7%) (53.9%) (7.7%) (7.7%)
Gluma® 13 9 3 0 0 1 1 11
(69.2%) (23.1%) (7.7%) (0.0%) (0.0%) (7.7%) (7.7%) (84.6%)
MS Coat ONE 13 6 a4 1 0 0 0 13
(46.2%) (30.79%) (15.4%) (7.7%) (0.0%) (0.0%) (0.0%) (100.0%)
M99 3 UansAuadY + ANTeaULIIATEINYeIn TS TEEY
Table 3 Mean + SD of shear bond strength
Group Shear bond strength (MPa) ANOVA
Range Mean + SD F P-value
Control 11.52 - 32.26 21.13 £ 5.96 A 131.210 <0.001*
Gluma® 13.16 - 31.77 2325+ 497 A
MS Coat ONE 2.15-9.57 458 +2.258

*Statistically significant (p<0.05) and group with the same uppercase letter are not statistically different (p>0.05).
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Figure 4 Failure mode distribution in each study sroup
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