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The Effect of Dentin Conditioner on the Microleakage at
the Interface of Resin Modified Glass lonomer Cement and
Artificial Carious Dentin
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Abstract

Objectives: To compare the maginal seal and microleakage between resin-modified glass
ionomer cement (Fuji Il LC®) and dentin, applied and non-applied dentin conditioner, on sound
dentin and artificial carious dentin under scanning electron microscope and stereo microscope.

Materials and Methods: Eighty extracted, non-carious upper first premolars were collected.
Standard class V cavities were prepared on both buccal and lingual surfaces in box form with
dimension 3x2x1.5 mm the margins located 1mm above and below CEJ. Forty teeth were placed
in demineralizing solution. Dentin conditioner was applied randomly on half of the cavities. Then all
cavities were restored with Fuji II LC®. Eighty samples from forty teeth were studied the interface
under scanning electron microscope, the others were soaked in 2% basic fuchsin dye solution
for 24 hours. All sample for stereo microscope study were then cut longitudinally and studied the
microleakage under stereo microscope. The data were then analyzed using Kruskal-Wallis test and
Mann Whitney U test.

Result: The marginal seal between resin-modified glass ionomer cement and dentin was
significantly different between applied and non-applied dentin conditioner on sound dentin group.
Although there was no significant difference between other groups, the result of applied dentin
conditioner groups show better quality of interface.

Conclusions: Dentin conditioner significantly improve the marginal seal of RMGIC in normal
dentin. The application of dentin conditioner tends to show better outcome in artificial carious dentin.

Therefore, application of dentin conditioner could be beneficial in clinical usage.

Keywords: Sound dentin, Artificial caries-affected dentin, Glass ionomer cement , Dentin conditioner,
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Fig 1. SEM demonstrated the interface of resin modified glass ionomer cement and sound

dentin groups between applied (A-B) and non-applied (C-D) dentin conditioner.

(A, C : 800 x magnification, B, D : 1000 x magpnification).
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Fig 2. SEM demonstrated the interface of resin modified glass ionomer cement and artificial

caries-affected dentin groups between applied (A-B) and non-applied (C-D) dentin conditioner.

(A, C : 800 x magnification, B, D : 1000 x magpnification).
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Graph 1. Demonstrated interface of resin modified glass ionomer cement and dentin in each

groups.
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Graph 2. Demonstrated the microleakage of resin modified glass ionomer cement and dentin in

each groups.
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Table 3. Comparison between each groups.

mMsuSsuiisusenitenagy Gap Microleakage
Stat1 Stat2 Stat1 Stat2
CD CN 0.028* 0.028* 0.023* 0.023*
DD DN 0.075 0.075 0.098 0.098
CD DD 0.615 0.615 0.385 0.385
CN DN 0.342 0.342 0.955 0.955

AN UaAnFANa NI AN NEIANTZAY 0.05
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Stat1 = Kruskal-Wallis Test

Stat2 = Mann-Whitney U Test

46



SWU Dent J. Vol.12 No.2 2019

NNNTNA 3 WanIuenTusTRINeTY
seusinzavifiofiuuasianysusild  Tunudiie
dhadis lagldiSmsieaed Kruskal-Wallis Test
LAY Mann-Whitney U Test wuin

seningudagsidafiulnafiniuas
mépsstsuamzdoiiy  uanseiupeheiie
AmeadAfisTau 0.05

:mwn@:uﬁmﬂwLﬁaﬁu@ﬁhamﬁmLLaz
Timsssasuanazileiu Giuanseiuaged
i dumeaiffissiu 0.05
sevwnguisdiaitunfuazideiiuy
Sasviimeeasusuannzdeiu  Tiuanseiu
ag Nt d N eaiATiseay 0.05
sevwnguiediiaitunAuazideiiuy
Saeviilimepansusuanmsdenuy  liuanshg

'
aada

fuatvdtps AN aiANIEAU 0.05
iwasesduidnzavansazarsddoniuda
WaBuseninssauresasiagysusuaztiaiuild
Tunuanitedhadflnel$35msieazi Kruskal-
Wallis Test LAY Mann-Whitney U Test Wi
sevienguietnaidoiiulnffinuazliméas
ssUsuanmziiloity  stwiengusneneiaituy
Franvfinuazlimdrsarssuaniziideily
sewnengusathedaiunduazideiughased
msasUsuan oy wazsswiengussens
leituunAuazideituygdaned limfearsusu

anmziilediu Liuansviustheliuddmeaiia
5zAu 0.05

uni1sal (Discussion)

n3isuifisunisuenduusiuseyds
sehviagusazuazidoiy muldndosganssem
dlanAspuLLLEDINTIA

NNMSANHITDY Aliaa LaTAME [AFANE
anuudvusednidou (Shear bond strength) Was
dovgmeldndavyanssmibifinassuiuudonig
wuhdifdvaene 500 wih Yaqysauznanadlale

TuwosBundauna 1Bu $os wumsusnduuinm
sousipvaviadsuiunazian Tusnsiifanysuy
nanadlololuweifundyay woad liiiamsuen
fu3usessevevidoiuuas iadeuiluiyian
Toidmhngusnetnslumassueruudeusefinidon
wuhnguaeeiagysnsnanad lolaluwmesfuud
Auna 18U Fou ffanuudvusedadautiouni
nanvaviaguInsnatad laloluimeifiaudyiy
woad agrefivpaAwnaia Fveymuldding
\iamIuenduuinusosdsvesiadauiluuayian
zannadavAermANNLdsusIindaufishas (10)
Feanandoviuns@nnidfinuduusieteid
msusnduinusesdevesiag  Tunguilimans
Usuanmedlafiuannni
NnnamATeaisinuimsuendusing
fusensevaviiaiiunariagysnclussinngs
ngiileiuunAfimuazliméepasusuanie
laituuansheiusthefilshfymeadn Svaanndes
fumsdnmdeunhil  hmsdnnanuudeuss
fafvyania vavianysue naad olaluwes
Faud Wiy uoad vuioiuBenumaiuanny
iauiiuandiu Taswudnguiogieilsans
Uuannzdeiiueslifismanuuduseiafegame
fiinningudatied lildassuanzidaity
(11) miwmj'a\i'mu‘%Lamsaﬂsiaiuna;uﬁaaeiﬁqmaa

'
a a

nmsfnmilFnhanhllganudilaidasnsiinfed
FouamunwIBINgNFIBtiue
TNM3ANTBY Saad uazAm Wiy
fildsuwansznumnnsaer axlimuseinfniisnni
Twidouunalunnszuumsiedeils Tnedadiu
fil#suwansznunnsssnfianuuanseiviioiiy

wa

UniienuanAdulasease dued wazdu
munw (12)
ievnndadiinlunamnganlszanns vk
anziAdeldiuiiinisaiesesyirasviuinly
msdnn Tasituiifinsaivsesyanedumass
laseadansuzmegameinaLazavdlsznay

47



2.rUAUAD UA 12 QUUA 2 W.A. 2562

mewafifiunnseeanly  nsnsgadsussnluiu
sranmfazfinnndudeaululassaivszdugana
FoinnufAseinisneuauaviainnlsnany
Husssumdlasaziinnuuanareiuanndnsue
sumisseslsn  wazszazmmamiulsaiiuan
faniuee (13)
sretasinisvonarilinanmsd@nefianu
amaadauld lunansfnefinudnsessiBauidn
sznienguiagisiilaflugiransiiniuazlin
shasnIusuannzieiiu iuanseiueeheiiltshdy

'
aa =

m\mnmmma%mmn@mauﬁﬁmaqLﬁaﬁuvﬁma\a
fiduwaradszininmsvasUsuaniaziiiadiu
MR ldnuanuuanseszriemsmuaslainians
Uuannziilaitulunguitugiase usathelsfina
WeRasanFasmsiintavinuusnasasss wudn
Tunguiildasusuannzideiluaziifosazny
mslifansuendussnitviusesdaanviiiaiu
wazdanysuzifosaz 80 lusmsdinguiilildans
Ysuamziileitu asiifevazpaemsliiamauendis
syyhetusessievevideiunaziagysusii Jevay
40 FotfupniziideTelanuiuiutuaidaslud
wna AR dulylufirmedeaiumsaneniicnusn
Fotvdimsldasusuannsideiuazgniia
aumwlunsiafnzesnaradlololuwasBuudls

n3Anssedudniuisnisiildiungng

a

unsvaneiieyszifulssansnwenauuuaindy
Twssitupasianysuzlaedfidonmnnign Idun
ABmsunsnduvevazapdden  evaniduis
Aaansonaaeuldy Biuwe  uazlildmnsiidiu
fumme feladeadifenld Tdun ssazasddon
wWiluug anwdnduiesay 2 asazaudden
waanedu Wudu §9 mAdwi sunsui Tul
2004 [ihmsddeSeuidieusesduiinszsduiama
Tanl#ddoariomnsriln wuhnguieteiidanse
ssazaeidaniudanadu uazasazaneddan
widuug TiualnalAusiu (14-16) Tugseeil

Wenldmsazaeddonudanadu anuidudu

Sawaz 2 Wiovnnazmnlumadawsenans agnls
Amunsnasaudleisaenaiianavnlfiinany
ﬂmmmﬁlaul,ﬁa\mnaqmﬂma\ﬂuLaqaasmﬂaﬁau
fonalnniuuaiise

us Torabinejad [¥nanndnianiiansnsa
ﬂaoﬁmaa%mm‘[wLaqaﬁﬁwmmLﬁnamomsa:ma
denlaftonasnsadlasiusenduvoeluianaiid
snalraini Wy uwueiiSe uazwandnvovsiuld
nauNAgIuionan  nsldasazareddonlums
Uszifiuseaduiinieiiyseandmwuazldsunis
pansunNindseily (17,18)

lurddeiinanisdamsisosdudnlu
sevinenguietnuidaituynfiivuazlimes
gsUsuanzilaussnadaviveuiTovey
Mazaheri uazAnis #ilgvinsfnsnaevanssy
anmziien 4 vila Tdun nsawedssesan Wudu
Jppaz 20 nsawaaws3m (Phosphoric acid) LTy
3peaz 35 nsadm3n (Citric acid) Wndusovas 12
waznsaefiau lnendumnsensin Waiudosay
17 semsiinsaedui@nvasnanad e loluma e
Tuitunbhua wurh Tungumuau (Wdmanssuanne
Lﬁaﬂu) Lﬁmaﬂ"ﬁuLﬁﬂ‘luﬂ%mmﬁmnndﬁnq;\lﬁu
atheiiiddumeadi uenynifewuiinsesdy
ndeviigalunauiilénsawedozaian dudu
Sopaz 20 Wusnnsuannzidlenu (7) sonrdas
Auauddedu ¢ fiwudn nsawedazesan uasusy
gnnzileiuiin dredusBuussdnfinsznheiiaiu
uaznanad lalalulnasdiuud uasdenansenuse
Tasvadwitutios Svnneuaansaagulain msly
nsngoundaansUsuanziafiufianu s
usinssz i Bildashasnde Daviedadiuin
Wl ilesdoguantlumsidadumidosuay
suudlauvavity sreadvnavhlinsiinfinvesiag
ysauzdvidaiiuanas isiiTuagiuanadudusas
snasuanmziiieiu 3514 uasszeznanlunisld
(19) KA AT ldnasanAdpsinms I F a5y
anmeieiululofiudnfesdinifisauunusin

48



SWU Dent J. Vol.12 No.2 2019

wazansapduidnuinneutagysuslduwiiins
Anulundaniaitunirasslaildiinafiuanseiu
Falunguitlduaslildasusuannzidei ud
Tumeeatnudrlunsysusituaziisilaiiulng
waziieduilldunanssnuansesyziuiuag
waznguldmausuannydeituaclianuuuuain

a =

fisnruazsopdudniianay useildnnmamaany
foslifivesdy Sersuush il ld lumenasin
iioliAinUszanBnmgean

sl mmessuaMuLLLETINIT M
Je86 waznTIREpUIBEduIAnmNVDYTANY UL
Tauidenaassusosdudnmesuivon iy
winfu sistiwuiuadildanmsnsiessuanuuuy
afinuInusssdadiundpvanisAldianniau
siladasnauazwaiilfannsasiaseusosdy
dndeddoaiululufiemedefusiodinazily
Wt @eldldhmadwngianuuiusin
mznyinszazgevinusliazuuududuauns
WWagavin  iflavnndunsunsindendetaila
ATIEBLMIENEBIIANTIAIBIAAATEULLLEBINTIA
anasvwasatannanad lalaluwasBuudld  (20)
igasuldhmaAusmetelianutu 24 dalus
npwhangnszvumsiadauiiuazdedndsy 91U
Huraunihillfszyhmvesvesiagisdusivned
nanad laloluwesduud  aziiadoaniinanad
ToloTuwasdmudduianuaznanadlololuwes
Fuud yWay ueadaziinnmvediosiigalungy
finasay uay Weiuly 6 ieu Yanazlinaslu
amziigninliiut Tnsmavesassnanadlalaluwes
il 24 drlusaziAnduld wogniliiusie 15 1
Fuly @1) FaEmMANARINaNINNAY MIFNETAR
nanadlalalumesFumg mendosanismBiannseu
desnsadviiuFastsnnuazdosuanasuainy
sudinsz e uafisedinsfnund o ldndasqansam
dlannsaudasnaLiianTIagIansszivLilpily
waznanadlalaluwesBud (22) visemInsiaaay
saﬂﬁiammnmaﬁlﬂﬂumaéﬁLuuﬁﬁﬁaqﬁu (23)

medaninfunaniiseFehmsfnmnisiingeeitg
ﬁsaﬂﬁimﬁa@uuﬂﬁummﬁu WADNN1IEARAA
iauﬁ’umsmwgiaﬂ%uLﬁnmmauﬁmlﬁaﬂumm
Fan vviwai [donalinseiudeniinduasslums
padniovne  uaffumwiasviiaslfidhlaas
mamsninaiaziinluaiddinle

mnﬂgll (Conclusion)

ANNLULETINIENINLIIBUND AN BANaad
TaloTuwasdumd Wiy woad fuideiluiigalaslsd
wazlildasusuannzilofuvuiiefuynfsy
Lﬁaﬁuqﬁmm meldndevganssmiBifnaseuuuy
f09nNTIA HANNLANANTUIRMZIEHINNANmMBEN
oiudnAfimuazlimfemausuannaiaiu
dvsunguitugasstiumunguimansiuane
leiufidesiretiaendiudlbuanseadiefite
Rl

sepfudnuinuspudassiinvsfunafivied
nanadlolaluwniBumd Wiy uead duidaiiuiign
TnelFuachildmsusvanmadloiu vwidoiuuna
futdetiugiians  meldndesqanssmiamesle
femnauanssiulanzszninengudegnodaity
Undfimuazlimdrpasusoannizideiu uas

'
oA

naxilafunasetiunuhinguimasliuanne
iafudnnudiatgei ldiiansfidnannndngs
filimansyiuanizifiafuud luansreiuseng

o o

Aivadny

1ana1591984 (References)

1. Moshaverinia M, Borzabadi-Farahani A,
Sameni A, Moshaverinia A, Ansari S. Effects of
incorporation of nano-fluorapatite particles on
microhardness, fluoride releasing properties, and
biocompatibility of a conventional glass ionomer
cement (GIC). Dent Mater J. 2016;35:817-21.

49



2.rUAUAD UA 12 QUUA 2 W.A. 2562

2. Khoroushi M, Keshani F. A review of
glass-ionomers: From conventional glass-ionomer
to bioactive glass-ionomer. Dent Res J (Isfahan).
2013;10(4):411-20.

3. Van Meerbeek B, Yoshida Y, Inoue
S, De Munck J, Van Landuyt K, Lambrechts P.
Glass-ionomer adhesion: The mechanisms at the
interface. J Dent. 2006;34(8):615-17.

4. Poggio C, Beltrami R, Scribante A,
Colombo M, Lombardini M. Effects of dentin
surface treatments on shear bond strength of
glass-ionomer cements. Ann Stomatol (Roma).
2014;5(1):15-22.

5. Inoue S, Van Meerbeek B, Abe Y, Yoshida
Y, Lambrechts P, Vanherle G, et al. Effect of
remaining dentin thickness and the use of
conditioner on micro-tensile bond strength of a
glass-ionomer adhesive. Dent Mater. 2001;17(5):
445-55.

6. Mali P, Deshpande S, Singh A Microleakage
of restorative materials: An in vitro study. J Indian
Soc Pedod Prev Dent. 2006;24(1):15-8.

7. Mazaheri R, Pishevar L, Shichani A,
Geravandi S. Effect of different cavity conditioners
on microleakage of glass ionomer cement with
a high viscosity in primary teeth. Dent Res J
(Isfahan). 2015;12(4):337-41.

8. Krejcie RV, Morgan DW. Determining
Sample Size for Research Activities. Educ Psychol
Meas. 1970;30(3):607-10.

9. Youcharoen K, Wisutiisak W, Kaewsutha
N, Nimkulrat S. Enamel fluoride uptake after use
of Srinakharinwirot APF gel versus a commercial
brand: an in vitro study. Proceedings of the National
Sustainable Development Research Conference;
2014 December25-26;Bangkok, Thailand. Bangkok:
Srinakharinwirot University; 2013. P. 107-117.

10. El Wakeel AM, Elkassas DW, Yousry
MM. Bonding of contemporary glass ionomer
cements to different tooth substrates; microshear
bond strength and scanning electron microscope
study. Eur J Dent. 2015;9(2):176-182.

11. Hajizadeh H, Ghavamnasiri M,
Namazikhah MS, Majidinia S, Bagheri M. Effect
of different conditioning protocols on the adhesion
of a glass ionomer cement to dentin. J Contemp
Dent Pract. 2009;10(4):9-16.

12. Saad A, Inoue G, Nikaido T, lkeda M,
Burrow MF, Tagami J. Microtensile Bond Strength
of Resin-Modified Glass lonomer Cement to
Sound and Artificial Caries-Affected Root Dentin
With Different Conditioning. Oper Dent. 2017;
42(6):626-35.

13. Mashiko R, Inoue G, Nikaido T, Tagami
J. Morphological evaluation of artificial caries-
affected dentin after applying FCP-COMPLEX. J
Oral Sci. 2017;59(3):343-50.

14. Alhabdan A A. Review of microleakage
evaluation tools. J Int Oral Health 2017;9(4):141-5.

15. Yamazaki P, Bedran-Russo A, Pereira
P, Wsift E. Microleakage evaluation of a new
low-shrinkage composite restorative material.
Oper Dent. 2006;31(6):670-6.

16. Inkaew P. Comparison of clinical and
In Vitro Microleakage of Sealant Using Two Dyes
[Master thesis, M.S. (Oral Health Sciences)]
Songkhla: Prince of songkla University; 2004.

17. Torabinejad M, Higa R, McKendry D,
Pitt-Ford T. Dye leakage of four root end filling
materials: effects of blood contamination. J
Endod. 1994;20(4):159-63.

18. Giray FE, Peker S, Durmus B, Kargul
B. Microleakage of new glass ionomer restorative
materials in permanent teeth. Eur J Paediatr
Dent. 2014;15(2):122-6

50



SWU Dent J. Vol.12 No.2 2019

19. Tay FR, Smales RJ, Ngo H, Wei SH,
Pashley DH. Effect of different conditioning
protocols on adhesion of a GIC to dentin. J
Adhes Dent. 2001; 3(2):153-67.

20. Swift EJ Jr, Dogan AU. Analysis of
glass ionomer cement with use of scanning electron
microscopy. J Prosthet Dent. 1990;64(2):167-74.

21. Sidhu SK, Sherriff M, Watson TF. The
effects of maturity and dehydration shrinkage
on resin-modified glass-ionomer restorations. J
Dent Res. 1997;76(8):1495-501.

22. Yiu CK, Tay FR, King NM, Pashley DH,
Carvalho RM, Carrilho MR. Interaction of resin-
modified glass-ionomer cements with moist
dentine. J Dent. 2004;32(7):521-30.

23. Patil A, Aggarwal S, Kumar T, Bhargava
K, Rai V. The evaluation of interfaces between
MTA and two types of GIC (conventional and
resin modified) under an SEM: An in vitro study.
J Conserv Dent. 2016;19(3):254-8.

ARFBLUNAN:

WA.ATAWE.ATTUNS 1Fe5well
mAdsiuANIIHEYSNBLATIUANTINLSEABT AN
TuALWNBAEnS NAnenauasuA3uINTI s
Wi 114 NN 23 WATALINTIIWNIUAS
10110

Insdwst 02-649-5000 sip 15112
WRUNBBLENNIBANG sirichanswu@gmail.com

Corresponding author:

Asst. Prof.Dr. Sirichan Chiaraputt

Department of Conservative Dentistry and
Prosthodontics,

Faculty of Dentistry, Srinakharinwirot University
114 Sukhumvit 23, Wattana,

Bangkok 10110, Thailand

Tel: +662-649-5000 ext. 15112

E-mail: sirichanswu@gmail.com

Received Date: May 02, 2019
Revised Date: May 08, 2019
Accepted Date: Nov 21, 2019




