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Abstract

This study aimed to compare the efficacy of zinc phosphate cement (ZP), zinc polycarboxylate cement
(ZPC), conventional glass ionomer cement (Gl), resin modified glass ionomer cement-powder/liquid (RMGI-PL), resin

modified glass ionomer cement-paste/paste (RMGI-PP), and polyacid-modified composite resin (PMCR) on inhibition
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of enamel demineralization at the area adjacent to cemented band. This in vitro study was conducted on 70 human
upper premolars. The distal surfaces of the crown were smooth polished and painted with nail varnish, except a
1 x 2 mm’ window on middle of distal surface. Seventy teeth were divided into 7 groups; (1) ZP (Zinc Cement Improved®),
(2) ZPC (Hy-Bond Polycarboxylate Cement®), (3) Gl (HyBond Glasionomer CX®), (4) RMGI-PL (GC Fuji Ortho LC®), (5)
RMGI-PP (GC Fuji Ortho Band Paste Pak®), (6) PMCR (Ultra Band-Lok®) and (7) control group. All specimens were
thermocycled for 24 hours, and pH cycled for 21 days. The teeth were then debanded, and decemented. The
percentage of fluorescence loss (AF), maximum percentage of fluorescence loss (AFmaX), lesion area (Area) and
lesion volume (AQ) were measured by quantitative light-induced fluorescence-digital. The Kruskal-Wallis showed
statistically significant differences for AF, AF . Area and AQ among group (p<0.001). the pairwise comparisons
showed that there were no significant difference between the groups of Control:PMCR, ZP:ZPC, ZP:Gl, ZP:RMGI-PL,
ZP:RMGI-PP, ZPC:Gl, ZPC:RMGI-PL, ZPC:RMGI-PP, GI:RMGI-PL, GI:RMGI-PP, RMGI-PL:RMGI-PP and RMGI-PL:PMCR in the
mean AF, AFmax, Area and AQ, but the groups of Control:ZP, Control:ZPC, Control:Gl, Control:RMGI-PL, Control:RMGI-PP,
PMCR: ZP, PMCR:ZPC, PMCR:GI and PMCR:RMGI-PP are statistically significant differences. This study demonstrated that
the use of ZP, ZPC, Gl and RMGI-PP inhibit demineralization of enamel adjacent to cemented bands. Demineralization
occurred in RMGI-PL, PMCR and control group, however, the demineralization of RMGI-PL group was less than control

group and no difference between PMCR and control group.

Keywords: Quantitative light-induced fluorescence-digital, Enamel demineralization, Orthodontic band cement

Received Date: Apr 27, 2021
doi: 10.14456/jdat.2022.10

Revised Date: May 17, 2021 Accepted Date: Jun 22, 2021

AnsatigaiuunAga:

aunua 2Ty, MAvTiuAnssudmSUAN AuzTuRLemERs PrasnseiInetdy 3¢ 0.8Bat wwaeTelvid dnuu ngamnn 10330
Jszwmalng E-mail: somkamol.v@chula.ac.th Tel: 02-218-8909

Correspondence to:

Somkamol Vanichvatana, Department of Pediatric Dentistry, Faculty of Dentistry, Chulalongkorn University, 34 Henri-Dunant Road,

Patumwan, Bangkok, 10330 Thailand. Tel: 02-218-8909 E-mail: somkamol.v@chula.ac.th

NI

soelsAr1agu (white lesion) iWulgmdrdgiinu sanandndusiosendanusuiionnditie Feadudediin

Ioluilunfaeseaedmanuusninauazuausaitu> 91nn1s - ludredinidnuazdiefidianudesnisiey Jaguuiad

AnvmuinnsBaunuiaituaziiunnugnuesmsgapdoussin
fiinadouiiuuinmneiiu warfnansituduroutianniy
Tagtemzlunymuviaivias’ esnnluuinaddnyhan

£01AlALINLALIAANTAANVIATIVRAUNTELAdNE® N3
Ueafumsgaydoussiniiiaindeudty uaznstesiunisiin
luy lugftenaniedesiodaity ansavhlflansuuzsh i
wgoslsdiamziiviasiag 1 ifauaiRlunsdudinisaads
uisnuarduaSINTAUNAUYe USSR LAR BTl Sy
Masuzilhean IguwaguANYeItINTeIn e’ Ueis

MaWaBuABaLaUIaTtuRTianuansalunisUanUdes
wgeolsflusuasaiio

FerloanaTiund uasTedlndnnsuenTiandiuud
WuBsdinguusn 4 fignihanlddmiuBauausaity udidesan
Lifinuand@lunsuasddesvigeslsd Yagtudsdinmuneteny
Tumsifwdussnauivilsifuusiiaesiiadmmaninsaly
nsvanUdeemgoslsdld nanalelelumesidungudiuudis
AL tRlunUanUdeengoslsd ualdsumsitanneenseies
Ttenauwngaudmiumsldou laun nanaleleluwesgiuns

Pianmee et al., 2022 83



wfinniAs (conventional glass ionomer cement) @alasu
= 1 1 3 =l 1

mﬁﬂmﬂ’mmmmﬂamﬂaaanaaiimLLazammﬁg_jiyLaaLLﬁﬁWJ
vosRumaeuiuluiiunldinsasdiodailula’ wanuindinng
P A o | @ ° a g= o ) a a &
ganneanninandimnnis®y’ Jadimaiannsguludnies
nanaleluluasTuus (resin modified glass ionomer cement) Ju
TnenstAuaduniiinufisen1sianeduesybas
andewastunsundadunanaloleluwestiuuivinnaiy
FuuidaiauauiilunisvanUdesvigeslsdvileunatdlele
Tuestumdvianudy warirnuudusaniioustuneulndn’
Tngsgulufvhednanaleluwe uuaivisguhuuvediung

- . . = v o ' A a v
ez (powder-liquid form) FMDINANRINBATIAIUNUTEN
wuzid sULULAULA (capsule) wagguuuuviaen (paste form)
annsalinuldagniniu antuneulunisua wazAIuAL
MINEIUVDIEIUHEL Y IR UATILATIAI N s ALRBNN S L
Indwedalufvhenaeslngdnisdu (polyacid-modified

. . & o | A ° v o o e
composite resin) LugUABNNgUTIN s EdmTuEn

A A v A o & @ ) a v a
winslodnilu fdunaumaniduiandaunsniliauiuwaaiden
igeelseailudfinauasluluwesnfinnuiunse Wodanin
Ujisemedwelswiuuianinnisgedut swhbilaluwes
wanfuainufisensadsiunmuaa@eungeslsoaiily
FanamiiianisUanUdesngeslsdeanuila’

= v a wa a | e
namMsFnw e fURNSTRNUINUT Bauddn
waUSaflurinlnduwadnlunvhennoulndnsdy wasisaulunves
nanalelullasTUUALAAINSEARANANIN TarnaaWnTLaue
wagnandlelelumesdmudrianfuegnsdidudfynieda >
wardanuinstuluinennanalaluasuinnenaziin 15Tu
luirheananalaluwasvinaoiiann wazlndwadaluannen

a a a wa Al I3 A

AoUlNERSTR lnnandRnfisUsyasdvaneysenis wullaiu

ausaiunsUanyaeevigeslsn ™

warlinsHTusEiuane
(microleakage) " WAy pE9lsARNINATNUMULITTUN TS
agnaiusyuuves Millett wazmnz (2016)" dildanunsaasy
P ¢ a a o o 8 vee ) Y |
Iendwudvtinlaumnsgndmiuliauaudaity nduwives
=< a U a 1 Ve U
msgafauasnstestiunisiiaitunsenindlddauauiniluy ms
Wil Jednwdsnaantilunsdudinsagidouwssinves
Aumdeuiluvinaudauausniluresduudsinsie q Ao
a 13 al 6 a al I3 a al 6
FernoaNnPuus J9AlnansusnBanduus nanalaloly
wosyianauny seuluArgsnataleluasyinnIwazn
a a 13 6§ a a a a (3
wIuluAhesnanaleluestiinasvasn wazlnawadnlunven
a a = a 9] a el
AulNERNSTU aUselevilumsidenituseunmBmudnvngay

dnsunstanausailu lnensnageumealanInszyinig

FeuautiSinamenisiiuainsedusilnfidnea (quantitative
light-induced fluorescence-digital, QLF-D) Fadunaian
aunsauanIUSInNadeussuesiadeuiiuliainms
p=| a ¢l a )
wWiguiiguiamgesisawudnanadluuinmuseslsaiuuas
geasawudvesiumdeuiiuunilaeseu Snviudumeiad
Mladne lageen ladeadinisiatediudiegienaunis
negeu’ wara1unsanIanuselsalussuvisuLsnlanaung

AFI9NILHN e

%

Janaunsalwazisnis

99
= dy &) = v a wa 1

nsfnuiidunisfinuluresdianis {iunis
a‘qﬁamﬂﬂmsﬂﬁumﬁﬁﬁmmw%aﬁﬁﬂuwwé (HREC-DCU
2018-025) wazaun1suseiiunnuUasndeniadanin (DENT
CU-IBC 005/2018) mﬂﬂmsﬂiimmimuqummﬂaamﬁamq
N AETURLNNEAIERS PANTAININEEY
ANSATUIUVUINAIDENS

= o Xo | & M o1 o

nsAnwASIliMnuaAAUAaAPRaulls Ny
afiaunfgiuluaie (type error, Q) Wiy 0.05 wazan
AuAaaaGeuseNsuTsiaunAguliiluess (type-ll error,
B) wiriiu 0.10 vhnsdwasuuindysna (effect size) waz
vnadegdmTuNIsIBUBUNGUAI0E1991UIU 7 N
melusunsud 5y G Power 1a3du 3.1.9.2 lngdsdana
A15ANYIY89 Behnan wagany (2010)" @11150AUINAN
YIRBNENALAIAY 0.60 wazAuIMNgNAIREliYINAY
8 Fiongu Hiduldiiuvundietdnesay 25 AauN1g
= N o o 1 | a |
AnwiRsimunvunadiegiuinnu 10 Frengy
N1SLSEUNUAIDENS

TilunsudosuriuuvesyudfignaoumemnHaly
A5SNEINTUANTSY karwsluineninuesannududusasay
0.1 laiiiu 6 Wau 371U 70 T lnsusasdivunlnalAeeiy
AMINATIVE Rutane waziladosanainmiiuy [usinuin
UsAnnvigeslsddailuudianseanmetinngu wasnsivdeu
mendeanssAtaweslenliiisessny seur Tanysuy

= a a a & o a & A a

MIDANURAUNAVBIRIHY 9 nUUTAR AR UHUNUS I
= P 1% H a a
Aananaflusmulnanalemenseaunseinazden 800 NSn
| ) A o < | oA Vo a %
SAULATDITAAINET 100 SBURBUNT WielrReRauTiule
SYUUSHULENDNUBENIUDY 3 X 4 M5 190ARLIAT INUUATIIEDY
Tifimsgadsussniiiiafoufiuiieinias QLF-D

wIsukaUsAurinies lnaldurumannanlsady
Tousauilulilavuainediuaiiy I nudauLHWaNNAN

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



Y a v A A o | ) v v
Satumepsaaton USuveuatsvasausailusulnanandli
agisAuIna1svewiiftu 19 band pusher nauausailulvidnn
USuveuliuuuiudiflukariivesisdmivdiundegsening
0.08 - 0.12 fiaduns Meldindesganssavaneile

YMYDINTIANNAADIVUIA 1 X 2 ANSNLAUAT b

YoUUUYBIRIMTANeg sEAULRETUTaUAIYR WA UTATIY
& 9w < a Aa a o

niiulinseswiiaUaeuaunseriiafouituiiuim 4 9a

A o I Y a 2 & do o a v
LW@ﬂf]VluﬂLﬂuﬂﬂﬂqﬂaﬁiuﬂWiLaaﬂWuWaquﬁUﬂqi'ﬂLﬂﬁr]g'ﬁ@nﬂ

1399 QLF-D lag1i1991n 98U LU La s UAIUA1UBIBY

yinenaeanlutn9ay 1 Taaiuns warri199INYauUN ULV

| v 1 2 a a & H < a
Ja9vnenaduly 0.5 Daduns 3NTUNIUIGINMAUALAIN
AR UNULAESEUTDINTNA1VAABY §NLIUVBUUUVDIVD

¥ 1 % %’ 3 d’( = a a I 3 o

wihslimtiemiaugauliiies 0.5 dadwnswintu vin
N5invUInYeRmnAnaRNaL I8 EUDIYND1NBY
mendeanssAtanesle arldvemthiamnasiun 1x 2
mswﬁaaLmiLLasté"NSqﬁi’ﬂmu 430 éﬁg‘dﬁ 1 PINTULLAY
segdluthusanlessuiigamaivieauninvgyinisfiny
Tutunausiald

FUM 1 JumeunisaTiveamiinnmnass uazgnerainielindesyanssmianele

Figure 1 Preparation sequence of experimental window and reference points under stereomicroscope
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Figure 2 QLF-D images of each group
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