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Abstract

The aim of this in vitro study was to investigate the effect of the surface preparation by polishing on the
microtensile bond strength of resin composite to carious dentin treated with silver diamine fluoride. Thirty human

posterior teeth with natural carious dentin were stored in artificial saliva for 14 days after application of 38 percent
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silver diamine fluoride on the carious lesion. After 14 days, the samples were sectioned in half through the middle
of the carious lesion and randomly assigned to either the test or the control group (n=30), with or without superficial
dentin polishing by 600-grit silicon carbide paper. Rinsing the specimens were performed prior to the bonding with
composite resin using universal adhesives in etch-and-rinse mode. Following the bonding, the specimens were
sectioned perpendicularly to the interface to produce sticks (1 mm x 1 mm in dimensions) and submitted to the
microtensile bond strength testing. The bond strength data were obtained after 24-hour water storage by a universal
testing machine, followed by the failure mode assessment with a stereomicroscope and a scanning electron microscope.
Data were analyzed by independent samples T-test. The mean and standard variations of microtensile bond strength
in the control and the test group, superficial dentin polishing, were 13.29 + 11.67 MPa and 17.80 + 12.34 MPa, respectively
(p=0.000). The superficial polishing prior to the bonding affects the bond strength of resin composite to carious dentin

of permanent tooth treated with silver diamine fluoride and promisingly encourages the bonding efficacy.

Keyword: Microtensile bond strength, Natural carious dentin, Posterior permanent tooth, Resin composite,

Silver diamine fluoride

Received Date: Jul 17, 2023
doi: 10.14456/jdat.2024.3

Revised Date: Aug 15, 2023 Accepted Date: Oct 24, 2023

Aaraifaiuunaa:

Asten ndauii nuuTiuANssHdmIUAN a1 TuuaNSIN NSUNISUNTE NTENTIENSTEY 2.UUNYT 11000 Uszindlne nsdndi: 02-1505787
Biwa: dtsarunya@gmail.com

Correspondence to:

Sarunya Kladkaew, Department of pediatric dentistry, Institute of dentistry, Department of medical services, Ministry of public health,
Nonthaburi, 11000, Thailand. Tel: 02-1505787, Email: dtsarunya@gmail.com

UNUI

Hugiinnrangamwnyuiy (Multifactorial) lng

1%

1% A o A A | a
W@Qmﬂiuﬁauﬁn Vﬁ'?ﬂ,uaﬂ’]']3V]3Jﬁﬂ']uﬂ’ﬁﬂnllﬂﬂm NG EINH
~

el

X

awnvaninanmMsdeaunavestulefiay Biofilm) vusiait
meludesnduszeznafiviuiivime Janiludostin
finszurunisuuunadn (Dynamic process) Wielafinudiil
NSTUIUNTEYLALLTER (Demineralization) Anduannni
N3EUIUNITAUNGULIEN (Remineralization) goutilugns
Wnfluwvisonisananuvesitug lumenduivmniinishiunsu
LLi'ﬁmmﬂﬂ’h&JauLﬁmqumQy'qmiqﬂmmmﬁuqiﬁl
Hadofidfguszmaniaazdadialiiluminnis
qﬂamé’uﬁﬂﬂfjmi%’ﬂmﬁ%’wﬁ'aumWﬂﬁﬁuﬁamig@lﬁaﬁﬂu
DUIAN mmﬂﬂfﬁhﬂéfl:ﬁw%'uﬂﬁ%’ﬂmmqﬁumﬂﬁﬂuiwzﬁ‘ﬂu@
agﬂussé’uﬁlﬂ‘gul,mﬁamﬂajmmiﬂvﬁﬁmﬁ%’ﬂmmqﬁumﬂﬁu
Iilesanitesidn dregraugu HUreAnduvsoRnLRes

7finsszunluguedlsadaielisalalsun 2019 (Coronavirus
disease-2019 pandemic; COVID-19)’
willuamunsalszunlnguedlsafne 5alalsun
2019 ladinsiausuuinieanisianisitusmsluiiutuunay
fluwy Tneldiarsannisiinanisnldneliintesazess
(Non-aerosol-generating procedures) léiin nsli@aes
Ineiiuvigaalsn (Silver diamine fluoride) wagn 133Ny
1 @ G & . .
yjimztmﬂummﬂumaLami‘w (Atraumatic restorative
treatment; ART) LUusiw® nenissnuideysawuulivindy
Gl fal & a C% v L4 .. . .
vsaleniluiifaniuanssueysnyg (Minimally invasive
dentistry) ldsunsitansantmhanldlunisdnnisituynsdin

TAUINNAVDINSNYINTHFBAUINA MUNITIDINITTAN

Samphantharat et al., 2024 25



mMaiumnssu® eglsfimunssnvideysasuuuliviagy
HuBmssnwiiinsliiaTesie léud deuyslnssitu (Spoon
excavaton) Litefdnsesreenhlifeddszeznailunmsinm
fleruntu fafulemadsswonsduiadofedlivngas
fulugnumsalszunsivajvedsaindeli¥alalsun 2019 41
ABITNNTLELIAIVDINTVIRNANINUANTTY

dwiudaneslaeiiungeslsd wenandwiisedvsnm
Tumssudeitunuér®” Safimangn frnuduevessasonts
IM5iluy farudssdensunsiosewiniusuiosanll
Aeliinnsilanszateveslosarent uasdlasunisuusd
Tldenuamituglungugtasifimudesnsfiay (Special
health care need)® sfsansnsaldlalugihefiddednfalums
Whismssmwmaiuanssuvdeltluaniunsalfifimsszuin
Tnajvedlsnindolasalalsun 2019 feitldsimsmruauuams
1ide’

vilAsimssndaidunsdiigiheileniandudun
Sumsysaszitulunevda ldun msdafnvestnseiiuiilssu
nsmdaneslaeiiurgeslsdiuianysueusduneulngs
(Resin composite) FauTanysazituansiten THluiluu
msnienfunsBialnetannaidusdassrhaioii
fimdaneslaefiurigeslsdiuianysasiluistunelngn
fadtoglannlutingtu Isdulvavmsinuludefiuung
(Sound dentin)®* w3aiiofluruuusaes (Artificial caries)**
efldnuazuanmenilugainusssund fausiiinisinm
vilsimnaeuluilunaSenusssumausiunismaseusions
TaAMdusgakuudousEAuIan1A (Microshear bond
strength)"’ Fuimsveaeulieniudusannisageuiniu
fvouvesuinaiitinisBaiadadinmsnszneusdliaiiaeua
AidusidaiinliiosninnismadeusefdusBanuui
sgAURanIA (Microtensile bond strength)™® Fatunsvedey
memaussdanuuissgiuganiasinsahildlunisuen
Aruuanensvesidussdnvesnmaaeuldiing Snits
msfnndanandddiudurounimaaeuiiliaenndestiu
nsufiReualuadin

mehideadiiteiingusrasdifiofinunavesnis
wissnTnssitilpsnsdaiuineunsysueiiude Yansdu
Aoulndnlagn1sinAMdusdaluuRasEiuganIATEning
Lﬁaﬁuuﬁﬁ@a?nmmﬁumamwé’amwﬁamﬂmaﬁu

igeslsriteduganisanaruvesiluy nvisdaludoyaiiiol
usunndnaulahlvldlunisfinuidensedinedeld

YangunIaluazisnis

msAnwikumsiusesnsTnTSessIme i
1A59N15398 SALATINTT 4/2565 ANAUYNTINNTITLTTIY
NMFITeanTuIUANTIN NTUNITUANEG NTENTNATITUGY

msfnEunitedmanedusiosufiRmsladl
fuetsanitundauiyudidsosnmussauitiudodiy
F1uu 30 Filushetns JaduituiilsFumsaouitulsiiu 6 1iou
seweanviunnssukazinuluasazatgnueanududy
$988% 0.1 (0.1% Thymol solution) nsAnLdenitugied1sly
\nausinsfaLin (inclusion criteria) e fundauvisnudiiisony
FruuaAe uaz/vie fuusyin fuudu sudu eedidediy
widoagiusansuiuly arudnsosyeglutuidoituny
LﬂmﬁﬁmﬁLL‘UdUixLﬂmaﬁlr}gLLuumﬂa (International caries
detection and assessment system; ICDAS)" izﬁuﬁ 4-6 "'T}Qlﬂu
seiufnzausonsliansazaedaneslaofiuigoslsiio
Sudsors wazinausimsdinoen (Exclusion criteria) fio utius
tumthudt Studildsumsyssuds fuiilisosymends (arested
caries) fuiifisosyluduedovity uandoiiuiifsosymeq
Inssuszamilu

ovanmsinunilSunsmeseuiigiliaedimafin
Wneu Juwnuaimegslunsfinwilaglinaannisinm
thses (Pilot study) frvusenenuamairdeuilises FuaLLRg
1Uuass (Type | error, QU Wiy 0.05 wagfvuaAIAL
ammAdoulseuiuaAguliiuate (Type Il eror, B)
it 0.2 diethuavesnduiilaifinadniiulnssituasnguil
finstaiinssiuannsfnvithiesndnunaiogs
¢ nunduiteghatenguiitu 30 feiudsimuasiuau
fheghanguay 30 Sulunisinwil

wissilufiegnemenismasazaedanesiaeiiu
gealsanrudutudosar 38 (38% Silver diamine fluoride;
Topamine™ Dental life, Australia) asuusaey IneUituuag
sorlusis Wlosauadnuun 2 fadiuns uaisarane
Faneslaelungeslsiuasmguusesr 1 unil uddldinfiey
Waduiueen USnanmsvnansazatemmuneinssaunis
AnsoBrmnaMIsTe s UVANaaNG ieliufes

26 J DENT ASSOC THAI'VOL.74 NO.1 JANUARY - MARCH 2024



seunliduiiatumsazansogwiia Inesedu ICDAS 4 m
ansavane 1 A% T08seeU ICDAS 5 Mansazans 2 A3 uax
SOUHTEAU ICDAS 6 Mansavany 3 adt lnsiAeurlaniunadn
ynafudlewFeudity mnduutitusosndiluhmefieunay
ulugrunugamgiin 37 ssmwadea 1Wunan 14 Ju
1i#lugiaeeng (Tooth sample) wnnsedndeinnsaiiu
yosseeilusyuueumedunseiluninimys (Diamond
bur) fafluseg1slrinuAnaiswesse MBIt
Fanitulnssiiuressosslilddutuituiioshs (Specimen)
fiflsoenuinhiudesduseirissiniiuaruam (Low
speed saw; Isomet, Buehler Ltd., Lake BLuff, Illinois, USA)
(gﬂ‘ﬁ' 1) wnldIsn1sduegneing (Simple random sampling)
diodutuitusegnsaesdufildnnnisdiaimanssesmdingy
AuALazngunaaeufiolfldsesnestuiiuiaeg i
Snvnuglndisiuluiiaesngy vhawuitufegieis 30 8
wldFuituieganguay 30 Tuwiiu Mndurdenlnseity
Tnenguauaulidredeinfissesnafeaneunsysuei
dhungunaaedlidafiufinduuu (Superficial surface) #a
\eedinfia¥am (Polishing machine; PRESI §u MINITECH, France)
SAunTEMYTARBUAItUALUBS 600 (600-grit silicon carbide
paper) WHWHIET $113U 50 50U MNTRURVUANIEYEINTTN
firsalidatuitufesefnaioenainniside
ﬁw%uﬁuﬁ"aaéwﬂ%u ﬂﬁﬂfuLm§suyimzﬁas’;’a@Lﬁ%u
reulwdnamzUusetostuiluies e lds UM Banes
oediuvigoslsiunaziminiswieulnsailumiuesusiazngulag
MansPannszuuiendusussudanstuneu (Two-step etch-
and-rinse adhesive system) nnsanaanain (Scotchbond™
Universal Etchant Etching Gel, 3M ESPE, USA) UuUInauvaday
15 3unit udrdstheendevdnuiau 10 3ud iwhay
ﬁ]ﬁﬂ‘iﬁ%ﬂ/l’lﬁﬁ%ﬁﬂ (Single Bond Universal adhesive, 3M
ESPE, Germany) waizg) 20 3117 ey 5 3 a1euas 10 3unil
wenysusneianistuneslngn (Fittek™ 2350 XT Universal
Restorative, 3M, USA; A1 Body shade) ot Suay 2 Teduns
2euas 10 3w ysalildanuvun 4 Taduns lneaieuas
asBafnuay gy s iluwiariuieniomnsuasniiauends
(Elipar™ DeepCure LED curing light, 3M ESPE, USA; Wavelength
430-680 nm, Light intensity 1470 mWy/cm) muasritusaumsysa
Fuitushosmntumuiuughes T EnaR Tintuiuuiy

dhognsilldsumaysuzudilumhaeifieslugauaugumnd
37 perwaiBea Wunan 24 Falus

wisntuilusedaitenadeumdusidauuui
33ﬁuqamﬂlm*aﬁm%uﬁuéhashﬁiﬁﬁLmﬂqﬁﬁmiyimwuiaﬂq
flsumananeslaeiuigeslsdmeiedesiaiiuaudam
T Huuistushogn (Stick) Authdaaung 1x1 ms1eladums
(3U7t 1) BuituiethamilsulFuvistushosns 2-5 Gu udmadey
wmedussBnsieIsmageuunUsyasd (Universal
testing machine; Shimadzu u EZ-S, Japan) firnugahing
1 Jadwnsneauni mmﬁumaaaaugﬂLmemé’ummmm
ns8fn (Mode of failure) vosuviaduineesfiunnnnevds
INNINAARUMGIUTITAMIENdoRansIAvinaneasle
(Stereomicroscope; Olympus 31 SZ 61, Japan) fitdmeney
45 911 warnNdpegansIABLaNATeURUUEeINTIA (Scanning
electron microscope (SEM); JEOL i;u JSM-6610LV, Japan) i
f&awene 100 wh (nsreseuiiuimingauinusesuaniin
GUENLLﬁﬁ%uﬁaaéwnnﬂsﬁudwﬁuﬁﬁmLﬁuiaamﬁuﬁ”’mﬁwﬁmmﬂ
sUrasndosganssatiniinawedlo mnnfluvisiusegsiidisony
Lidumhdiionsanlidatusiogieiinanosnainnsise)
Sufinguuuuerudumaiinusesunniniifetuiudesa
TngldnaeinmuAFULUUTIANUEUIAINIUNITLUIYDS
Miinchow uagaug™® lalA NMSUANFNUSSURBTEIN
ieftusaranstainilu (Adhesive failure; AD) nsumniinly
fuosensBainuas vieTanysnueuisunoulndn (Cohesive
failure in resin; CR) 1N Lmﬂﬁﬂiu%y’usuauﬁaﬁu (Cohesive failure
in dentin; CD) Lagn1suanvnLUUNEN (Mixed failure; MF) 6‘3@
Wuguuuiivinaunnindsuuuuresanudumaniiunnaiy
pe9tpYsYaY 25

WuTusdeyammdusauuuiisssiuanieues
wistuieguartuiildanduitudneg ity udhAe
LﬂuﬁhLaﬁaﬁwé’mﬁﬁmLmuﬁwsﬁuqamﬂmaﬁuﬁaasmLwias%u
LLa”’gﬁwmﬁmL‘fluﬁ'wLa?isjﬁwé’qLmﬁfﬂLLUUﬁﬁzé’fUﬁ;amﬂmmﬂfju
yasoIaznauAIUAN MNduTeTsiteyasainlagld
Wswnsudnsagu SPSS version 26 (SPSS version 26.0, SPSS
Inc, USA) ¥msiiasgsimuansa i faausadnuuy
AesEAURaNIATENINNGNMEERRA Independent samples
T-test fisvsutiudday 0.05

Samphantharat et al., 2024 27



JUN 1 gUmamseuitugaoe
(Fhesure: U A; fudreeniilasunmsmarsazatedaiiosinedugoslsiasuusoss, 3U B; iudieewilasunisnsedaliliussuiu

N

Sovdaitulnsaily, 3U G tuireeneilssunisiauaianariseesmuuuagrunuitildiduiuituieeiae i, 3u O; Suiu
woehaveangumaaeaiilasunsmseulnssitulaensiniuiauy, U E; Suituseeeilasumsysasse Sagysasihusduneulngn

uusoer, 3U F; wisduioehnnamian 1x1 arsdadwnsiiidanmsinduiuieeitowmssumasoumdusidauuuisefugann)

Figure 1 Tooth sample preparation

(A; Human posterior tooth was applied with 38 percent silver diamine fluoride on carious dentin lesion. B, C; Specimens
was performed by sectioning sample tooth in half through middle of the carious lesion. D; Specimen in the test group was
polished superficial dentin. E; Carious dentin surface on the specimen was bonded with composite resin, F; Stick (1 mm x 1 mm
in dimensions) was produced for microtensile bond strength test by sectioning the interface of specimen perpendicularly.)
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Table 1 Means microtensile bond strength (MPa) and standard deviations
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The stereomicroscope micrographs of failure mode at 45x magnification

(Four micrographs of failure mode showed interfaces of sticks. Right interface of each micrograph represented carious dentin
side and left interface represented resin composite side. A; Adhesive failure mode was observed showing adhesive on the surface
(black arrow), B; Cohesive failure mode in dentin was observed showing carious dentin on the surface (black arrow), C; Cohesive
failure mode in resin was observed showing resin composite layer on the surface (black arrow), D; Mixed failure mode was
observed showing resin composite layer (black arrow) and carious dentin (white arrow))
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The scanning electron microscope (SEM) micrographs of failure mode at 100x magnification

(A; Adhesive failure mode was observed showing adhesive on the surface (black arrow), B; Cohesive failure mode in dentin
was observed showing carious dentin on the surface (black arrow), C; Cohesive failure mode in resin was observed showing
resin composite layer on the surface (black arrow), D; Mixed failure mode was observed showing resin composite layer
(black arrow) and carious dentin (white arrow))
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(Fga: AD; Adhesive failure, CR; Cohesive failure in resin, CD; Cohesive failure in dentin, MF; Mixed failure)

Figure 4 Percentage of failure mode

(AD; Adhesive failure, CR; Cohesive failure in resin, CD; Cohesive failure in dentin, MF; Mixed failure)
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