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ORIGINAL ARTICLE

Sealing Ability and Marginal Adaptation of Glass lonomer
Cement Containing B-Monocalcium Silicate as a Perforation
Repair Material

Bunyanuch Burapat* Punnama Siriphannon** Jaruma Sakdee***

Abstract

Objective: The purpose of this study was to compare the sealing ability and marginal adaptation
of glass ionomer cement containing B-monocalcium silicate (GIC-CS) and mineral trioxide aggregation
(MTA) using a protein leakage model and scanning electron microscope (SEM).

Material and methods: Ninety-five human molar teeth were selected and artificially created
furcal perforation. All the tooth surfaces were coated with nail vanish and sticky wax with the exception
of furcation areas. Perforation sites were filled with 3 type of materials: MTA, 1.7:1 of GIC-CS (1.7:1GIC-CS)
and 1:1 of GIC-CS (1:1GIC-CS). The samples were then divided into 2 groups of 45 molars each and
subjected to 2 parts of experiments. First, 3 groups of 15 teeth each were put into a protein leakage
model. Protein value was observed at 24 hours, 7 days, 14 days and 28 days. Second, 45 molars
were divided into 3 groups. The resin replicas of perforation surface were fabricated. Marginal
adaptation was examined using SEM.

Result: There were no statistically differences between MTA groups and 1.7GIC-CS groups
in both experiments. But significant differences were observed between MTA groups and 1:1GIC-CS
groups.

Conclusion: Glass ionomer cement containing monocalcium silicate that was prepared using
1.7:1 ratio presented similar sealing ability and marginal adaptation with MTA. This material could

potentially be used for perforation repair material.

Key words: Monocalcium silicate, Glass ionomer cement, Sealing ability, Marginal adaption
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*** ecturer, Department of Conservative Dentistry and Prosthodontics, Faculty of Dentistry, Srinakharinwirot University, Sukhumvit
23 Wattana Bangkok 10110

27



2.AUA.UAD TR 9 auun 2 w.A. 2559

uniin

nmatinsesnzaluaasynifuiduaii
Aawaaiierainduldssnitemssnsmn a5y
mMsuilagnawanzantdionar iiiansdniay
LLaxﬁﬂﬂé‘inﬁﬁﬁmmﬁaLﬁaﬂ%ﬁuﬁ [1.2] a0
Awesalaseanladuanniinandaiduiie (Mineral
trioxide aggregation; MTA) gnﬁwﬂﬁumiﬁ'au
mw:qiumammﬂu [3] a&utsznaunanaay
WBadeAs laura@endinnuazlnsunaldundamne
[4] aNMIANETDY Sarkar WarAUy [5] WU
Wwaileaansatinmsanwinlansandosm ndle
daugluansazassianvanizsms (simulated
body fluid) msanwanlansandaswiindiinain
Ujisesevitvdszqunaifunzaaiduiiiauay
WoFLWAYDIRITALAITIRDNENNISINNNY [6-8]
AuandAsunarndunalidaiiefiannaisnsa
TumstlaniinuazanuuuuainfifsnUfediany
dhiuldnedinwiudeideuasdanusansn
Tunsadoiiowu (dentinogenic activity) [5]
weingvlshimubuieidaseufaiissazinainig
wdadaunu [9], Tinuennuazisiawwe [10] Fati
%ﬁmmwmmﬂumiﬁﬁuuﬁaqﬁummLmumi
14\ 8uiie

luluwaaBondfnmdutagdiniud
(bioactive material) [11] Feaansaavlansand
sz ndlgifiaurlussazapsassannzseme
[12-14] w’%aﬂuﬁwmauwé [15] Bnviefiemuanansn
Tumsa$vlaasendozmn ndl§Snuiiifiany
hfulgneiimwneufeninsdady [16] us
ﬁﬁaﬁaﬂﬁaLﬂui’aqﬁﬁﬂmmﬁmx [17-18] saifu
mavaunFagasnsthlnanfussude i
ihaula NnmMsANDY Sangsawatpong LAZANE
18] wuinmathlnluweadssdanauaniunana
Tololuwasdwud (GIc-CS) Tusaaudauas 50
Toethuindunwumsanudnesw nduufimiuie
urlugsasaeassanmzieme Sniedefiama

v '
o =] ]

wWhiuldmedinwiaduiiads  wananiuLa

Suflszpzamanosmauniduiie Tas GIC-CS
fszaziiananeda (initial setting time) LazIzyy
naMInefigane (final setting time) WinAu
8 U 45 T way 12 w52 Fufienuansy
gmsuidniitedsseziansnedvindy 64 wd
WAz 121 Wil 30 Jufimuaidu [19] wenevls
AMNINNNSANYITBY Hovichitr wazAue [20]
WU GIC-CS $awas 50 Wudanuassaluns
Yawidnuazanuuuuaindouniduiioissan
Fanfdenudunidoann ufianvesinguszasd
Tumsfneiideiewssuisuauassalums
UaniinuazAnuuuuainees GIC-CS 3auay 50 Tu
Samsurssiatnvsiisufisuiusadielaels
LL'U‘U@”W@E]\‘lﬂ’ﬁ%”J%N"ﬂﬂ\?IﬂiﬁULLazﬂﬁﬂ\‘l"gaﬂi‘jﬂﬁ

a @

dilanmsauriindansn
Jangunsaluaziins

Hunsasnged 95 o duiluiilifiseny
wiafisaannIadiangaruialdn Mnanysaluay
iy lifisesumnuieinilagfomuaiuas
napy9anIIAl (dental operating microscope;
DOM) wazianamnaesiaiiuus s nsini
aglugae 2-3 fsdwns thandemodiglnaeiiu
wazyhanuazaamea-Iduasavlsiualaly
Aaalaianudnduiosas 2.5 YSnm 5 falans
ynmiwihiy 90 FuwihliiAnsesmealuniinm
Asnaviamnitughevhnsagunssnassiinaui)
FULARBLINDIRUNIUANTNA DU 1 HARIunT
Tuusaumsidaasssniiy (orifice) uazgia
anmnﬂugnﬂﬂﬁw%ﬁwﬁmmﬂm (sticky wax)
memmiduiiaiusnfudeiuusnuiusniu
m 2 adouazivliliuis 24 1lug Htuazgnunioifiu
apsnguiiioh lu@nmanuausalunstanin
ToelFunudassmasrBuseslusiuuazanauuy
aiinloaldndosyanssrididnnseusiingasnaa

28



SWU Dent J. Vol.9 No.2 2016

luluwaaBendanaldsuniseyaazi
N wAasdunsn ASiuslue medzed A
nmneand aondumaluladwszasnindidrinu
MNIANANTEN TENFILITNTANATNBUTIN FBU
MumzunT9nINA 45 luAseu (325 mesh) Nt
iawaniunatalalaluwesfnudsiianilnge
(Ketac™ molar Easymix, 3M ESPE AG, Germany)
Samaudouay 50 Tnenhwiin douthieuthantdon
swiuiduiieldlviluspnduiiie (White ProRoot®
MTA, Densply Tulsa Dental, Tulsa, OK, USA)

TWudananligninlvdudsarsazas
fapsamzimeiiiahasdnuuzideLfosiud
uazilovfunsgaiiurasian nnwhsinitung
asuulnadnaenlsifwFualyIsianusuzidusesfad

Aewhmstensenzamieian 3 viln nguil 1
dansoanzampidniie lnanauduiiiednnsu
wosiainiy 3:1 mafiussngnanuuzth wasns
yaudadosafifianudu nguil 2 geusernyg
¢e GIC-CS $ovaz 50 Tnunandmmduwssath
WinL 1.7:1 (1.7:1GIC-CS) aNBU19 IN)NAINEN
adpAfTLBNTe waznguil 3 Texsoemzasin
aic-cs¥auazs0 laswansnsadunssar ity
1:1(1:1GIC-CS) e wau‘?aqﬁﬁnwmmﬂuﬁauﬁulﬁ
ihlulaluspenzgaufingae spoon excavator uaz
nNAGIE endodontic plugger IINALUNNNTZAE
(paper point) Aiflamudu ia@wé’\mﬂma%wam
Tuguit 1 dewhsnnesauasassufvihaesian
Toasvdnuhgawidy lifimsnevdaiinuesian

35U 1 snpausvaviaavasnas a) bxiie b) naralslalusesfsmsinanluluwaaidoaddnn savau

wosiaw 1.7 : 1 ¢) naalelaluwastinudnaululunaaidondaing snsidiunvaau 1 : 1

Fig 1. After-mix consistency. a) MTA b) glass ionomer cement containing

monocalciumsilicate using power to liquid ratio 1.7:1 c) glass ionomer cement containing

monocalciumsilicate using power to liquid ratio 1:1.
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Fig 2. a) Components of protein leakage model b) Protein leakage model.
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Table 1. Mean and standard deviation of protein leakage value.

Period Group Leakage value Minimum Maximum
(Mean =+ standard (Percent weight/volume) | (Percent weight/volume)
deviation)
MTA 0.02126 + 0.043385" 0.00000 0.12826
24 |1.71GIC-CS| 0.02365 * 0.030442 0.00000 0.10409
Hours | 1:1GIC-CS | 0.35257 + 0.605000" 0.00000 1.99557
MTA 0.52171 + 0.839823 0.00212 2.79818
7 days [1.7:1GIC-CS| 0.48256 + 0.623045 0.00772 2.15656
1:1GIC-CS 1.19996 + 1.212215 0.00260 3.89428
MTA 0.60179 + 0.86569 0.00000 2.76300
14 days|1.7:1GIC-CS| 0.54576 + 1.040246 0.00326 3.40039
1:1GIC-CS 0.79562 + 1.069208 0.00000 3.62225
MTA 0.15115 + 0.222462 0.00000 0.73373
28 days|1.7:1GIC-CS| 0.31388 + 0.515868 0.00517 1.59594
1:1GIC-CS 0.43258 + 0.70830 0.00000 2.26694
* wnredvuanaNAusgWINET1AYNINaaa p<0.05
* Statistically significant p<0.05
14
1.2
1
0.8 ZMTA
06 W 1.7:1GIC-CS
: Z
7 / = 1:1GIC-CS
0.4
0.2 1 S
Z
Q | eeom—i RIS DO
24 Gq1H4 79U 14 U 28 U

JUN 3 uwugﬁul%’ymﬁyuﬂ?mm[ﬂiﬁuﬁ%ﬁu (*UNIAVBANFNAUDEIWHUBTIAYNIEAA p<0.05)

Fig 3. Bar chart reveals protein leakage value (*Statistically siginificant p<0.05).
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Fig 4. SEM micrographs of repaired furcal area surface (70x)
a) MTA b) 1.7:1GIC-CS c) 1:1GIC-CS.
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Fig 5. SEM micrographs of repaired furcal area surface (1000x)
a) MTA b) 1.7:1GIC-CS c) 1:1GIC-CS.
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