25™ National Graduate Conference (2/2023) [1]
3 July 2023 @ Sripatum University, Thailand

BOND STRENGTH OF UNIVERSAL ADHESIVE TO ARTIFICIAL DENTINAL
CARIES: EFFECT OF THERMOCYCLING

Sirivisa CHITAMARA", Chantida PAWAPUTANON NA MAHASARAKAM?, Kunwara THARIYA?Z,
Panupong JIRADECHOCHAI? and Ajchareeya PIYASANTI®
1 Faculty of Dentistry, Khon Kaen University, Thailand; sirivisa.ch@kkumail.com (Corresponding
Author)
2 Faculty of Dentistry, Khon Kaen University, Thailand
3 Faculty of Dentistry, Khon Kaen University, Thailand; ajchpi@kku.ac.th

ARTICLE HISTORY
Received: 2 June 2023 Revised: 21 June 2023 Published: 3 July 2023

ABSTRACT

Carious dentin has changes in its structural and physical properties which may affect adhesion of restorative
material on dentin. Therefore, the purpose of this study was to investigate micro-tensile bond strength of
universal adhesive to artificial dentinal caries and to analyze the mineral content at the interface between
adhesive layer and carious dentin. Human third molars were used to generate caries-affected dentin using
Streptococcus mutans and Lactobacillus acidophilus, then restored sound dentin and caries-affected dentin
with resin composite combined with universal adhesive in etch-and-rinse mode and performed thermocycling
for 10,000 cycles. After 10,000 cycles of thermocycling, the specimens were tested for micro-tensile bond
strength and mode of failure, and elemental analysis was determined using linear scanning method for both
before and after thermocycling. The results showed significantly lower micro-tensile bond strength of the caries-
affected dentin group (23.63 + 2.61, 11.21 £ 2.53) than sound dentin group (34.15 £ 2.90, 25.67 £ 9.41) both
before and after thermocycling. It was also found that thermocycling resulted in a statistically significant
decrease in micro-tensile bond strength of sound and caries-affected dentin. In addition, loss of calcium and
phosphorus content of caries-affected dentin compared to sound dentin corresponding to fracture pattern of
the specimen after micro-tensile bond strength test which show more cohesive failure in dentin in the caries-
affected dentin group both before and after thermocycling. It was concluded from this study that caries-affected
dentin decreased the micro-tensile bond strength of universal adhesive to artificial dentinal caries.
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1) Mdusidadsszauaania 91NA13197 1 Wudn ﬂ"}Laﬁsmaaﬁwé’aLmﬁﬂﬁaim”m;amﬂmaamjmﬁaﬁuﬂﬂﬁ
(S) ﬁmmﬂﬁq@ fia 34.15+2.90 MPa 84a431f8 ﬂ@juLﬁaﬁuﬂﬂﬁﬁ'mumiﬁwmaﬂuvlﬁmﬁa (Thermocycling)
10,000 38U (ST) mg'mf'raﬁucg (C) LLa:ﬂajuLﬁaﬁuqﬁmumiﬁﬂmaﬂﬂaﬁﬂﬁd 10,000 38U (CT) {¢in 25.67+9.41
23.63+2.61 Uaz11.21+2.53 MPa aus1au Lﬁaﬁmiﬂ:ﬁmmanLL%&“ﬁayamaaﬁﬁﬁaﬂ Shapiro-Wilk Wuintaya
ﬁmmamumﬂnﬁnnnaq’u (p > 0.05) ﬁaﬁﬁayamﬁmﬁzﬁmmLLﬁﬂJimaaama (Two-Way Anova) WUANA
vasmaslulenfouasnarassnTWiLEd (Surface condition) finadafasussdadsszaugania (p < 0.01) udla
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A9ZAUANA (p = 2.44) (@17197 2) et dayaun e nzimMaUTeuABLLULTINNGY (Independent T-Test)
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@15197 1 Aads Fmdeduuanasgu dldsegu fige wesdgagavesiaiunbadszduaana (MPa)

Group Meant SD Median Minimum Maximum
S 34.15% 2.90 34.54 29.18 37.25
C 23.63% 2.61 2417 17.49 26.25
ST 25.67+ 9.41 23.28 15.39 42.29
CT 11.21+ 2.53 11.26 7.10 14.54

FAIUWIRTUIY = 10 %u@iaﬂq’u

S; sound dentin, C; caries-like dentin, ST; sound dentin with thermocycling, CT; caries-like dentin with

thermocycling

19199 2 MIAeNERANULYTUTIREINTG (Two-way ANOVA) LNa3LaERANURNWKEszRINIMIrines

Ta'lsafe (Thermocycling) WazaATWA AL (Surface condition) @iaﬁ’lﬁ'\midﬁﬂﬁdizﬁugaﬂ’lﬂ (Micro-tensile

bond strength) NdwINTURRAIBL9LYINAL 10 Tudanga

Tests of Between-Subjects Effects

Dependent Variable: Micro-tensile bond strength

Source Type lll Sum of Squares df Mean Square F Sig.
Corrected Model 2689.260° 3  896.42 32.553  <0.001
Intercept 22397.976 1 22397.976 813.371 <0.001
Thermocycling 1091.712 1 1091.712 39.645  <0.001
Surface condition 1558.877 1 1588.877 56.61 <0.001
Thermocycling * Surface condition 38.671 1 38.671 1.404 0.244
Error 991.34 36 27.537

Total 26078.576 40

Corrected Total 3680.6 39

a. R Squared*** = 0.731 (Adjusted R Squared = .708)

Y [ A ' : & a = o a ' ' & a
[N IUSNIILLANAN (@]P]TT\TV] 3) WU ﬂQNLuaﬁuﬂﬂ@ (S) NﬂqiLL@]ﬂﬁﬂUiL')miaU@aizﬁqqﬁLuaﬁuLLﬂzLﬁsﬁu

Aaulwda (Adhesive failure) Sauaz 100 nuiaNuln@nrwmvhinaslaloads (ST) numuaninuTiom

JaudasrninditaWuuazistunanlnfauazuanvnlusuiitawy (Cohesive in dentin) Saeas 80 WAz 20

auiau sunguiiiaug (C) uaznguiaWugfriunisriunaslyloads (CT) wumauandnuuuLdoaiude

WANKNUSIIUIBHATLRINIL AN UL ITUA N INRALA: LanwnbuTwitaNuITosas 70 waz 30 ANAIAU

ldnwuduarulanuaninlursuisSunanlnia (Cohesive in resin composite) A3auanWnAauNITNATY

(Pre-test failure)
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A 2 nﬁWLLammmﬁwmﬁﬁaLmﬁﬂﬁaszﬁuqamﬂmaau@ia:mjumsﬂﬂaaa (MPa)

FruuTuluaI081s = 10 %uﬁanaju

gAanltlumInasoufia Two-way ANOVA 32810 Independent T-test fien p< 0.05

* = mﬁLLmn@mﬁuaﬂwaﬁﬁfﬂﬁm‘"tymaaﬁm (p<0.05)

S; sound dentin, C; caries-like dentin, ST; sound dentin with thermocycling, CT; caries-like dentin with

thermocycling

4. o .
AN 3 JALRLVDIANBAULNILANKN (failure mode)

Group Adhesive failure Cohesive in dentin Cohesive in resin composite Total
S 100 0 0 100
Cc 70 30 0 100
ST 80 20 0 100
CT 70 30 0 100

FAIUINTUIH = 10 %u@iaﬂq’u
S; sound dentin, C; caries-like dentin, ST; sound dentin with thermocycling, CT; caries-like dentin with

thermocycling

2) mﬁmm:ﬁuim@ﬁa pADELNWLTILEFUATY (EDX line scan) ﬁu’%nmﬁasJ@iaizmwfmﬁmmxLﬁaﬁuqf{haaa
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ﬁﬁgﬂﬁu‘%LamfuLis‘Euﬂaquﬁm wazaadasanluinasiada ualinoiiwiiow AowiteWuszesuauan 50-
100 luasan n&qimﬁaﬁuﬂnﬁ (S) (mwﬁ 3S) HsunmuaaiGan (Ca) wazWaawasa (P) mﬂﬁqﬂ Lﬁamjmﬁa
Wndnddwmarinaslyleads (ST) (MW 3ST) asfiniSunmuaaidoauaznaanasaanss Iummzﬁﬂﬁju
Lf‘:aﬂ'mg (C) (MW7 3C) wulSunuwaaidouuaswaanasaiisnlaoidslirmnanailalonds uazdarums
wasluloads (CT) USinauwaaidouuazwaanasa fiaaaag (mwﬁ 3CT)
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