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## 6175819932 : MAJOR PEDIATRIC DENTISTRY
KEYWORD: Remineralization, Initial caries, Surface Microhardness, Glass ionomer
cement, EQUIA Forte, Alkasite, Cention N
Thipthida Theerarath : THE EFFECTS OF FLUORIDE-RELEASING MATERIALS
ON SURFACE MICROHARDNESS OF ADJACENT INITIAL INTERPROXIMAL
CARIES: IN VITRO STUDY. Advisor: Asst. Prof. WANNAKORN SRIARJ, D.D.S. ,
Ph.D.

Objective: To compare surface microhardness of Alkasite , Glass ionomer
cement, and Resin composite of incipient artificial interproximal caries. Methods:
Human enamel specimens were randomly assigned to 3 groups: Alkasite (Cention
N®) (n = 10) Glass ionomer cement (EQUIA Forte®) (n = 10) and Composite resin
(Filtek Z350) (n = 10). The baseline hardness was determined using Knoop
microhardness. Artificial caries was formed in the specimen and put in contact with
proximal restorative materials then submitted to 7 days of pH-cycling. Knoop
microhardness test was determined after artificial caries formation and pH-cycling.
The differences in the percentage of surface hardness recovery among the groups
were compared by Kruskal-Wallis Test. Mann-Whitney Test with Bonferroni
multiple testing correction was used for between-groups comparisons. Results:
There was a significant difference in the percentage of surface hardness recovery
between the three groups (p < 0.017).The percentage of surface hardness recovery
of the Alkasite group was increased significantly compared to other materials.
Conclusion: Alkasite restorations can affect remineralization of incipient artificial
interproximal caries to a much greater extent than do glass ionomer cement and
resin composite restorations. Alkasite could be an alternative restoration to arrest

initial enamel lesions in approximal adjacent surfaces.

Field of Study:  Pediatric Dentistry Student's Signature .......ccoecevvieennen

Academic Year: 2020 Advisor's Signature ..o
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* Poor oral hygiene * Professional topical fluoride
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sealants

= Normal salivary function
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Demineralization Remineralization

Diseasze Health
Lesion progression Lesion arrest or regression

( High caries risk ) ( Moderate caries risk _> ( Low caries risk )
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1.

9.

10.

11.

12.

14.

15.

16.

17.

18.

19.

20.

LS aIRAAILEIR (Low speed cutting machine ISOMET1000™, Buehler, USA)

: m’?mﬁmaﬁm (Polishing Machine MINITECH 233, PRESI,France)
ASeeTnAuLd e (Microhardness tester machine FM-810, FUTURE-TECH, Japan)
. Ndesanssauviinamesle (Stereo Microscope OLYMPUS, SZ61, Japan)

. LASOINENE (Light curing unit EliparTrilight ,3M,USA)
aseeiarnudunsauazang (pH meter,Clean : PH200 & PH500)

S0 sTPULALUURIRE (Digital Caliper,Micrometer,Mitutoyo,Japan)

wUsedfluuazgunsnidainmuasenily

fuNseANEIEN (High Speed Handipiece)

funserudas uazderedmsuiidn (Low Speed Handipiece and Prophy head)
ﬁamatwmmmﬁaqa Wwas 204 (Length 4 mm , 1ISO @ 1/10 mm : 014)

MR8 (Rubber cup)

NIEATYNIIE LUDS 600,800,1000 wag 1200

nzATUEVE

Tnsudusuinsosanusiua

|A30ITIRInOa(SBA 51,Scaltec,Germany)

AAIUANQUNNI

AADINAERN
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an

e

- EMTUUTIYI

—_

asavaslnueanuduty 0.1%
11187918 U (Revlon, New York)

rataiafiawuulinaungoalsn

5. Helnazgiiun
arsavangdmIuinlriinn1sgedeussns (Demineralized solution : 2.2 mM CaCly, 2.2

6.
mM NaH,PO,, 0.05 M acetic acid, pH 4.6 19 1M KOH USuusiaaanadunsanis anaiun

FIAL AUTTUALNNEAIENT IHDNTUUNING1F8)
7. @admiurnliiAan1sgaidenssin (Demineralized gel : lansendiofia waglaa
(hydroxyethylcellulose) Segag 1 auumtnLaz 0.1 mol/l nsananfn (lactic acid) waaly

1.0 mol/ lmieslansenlas (NaOH) USuwsaaanuidunsaadlile pH 5.1 A1pdwndaeil

ANETIUALNNEAIENS AINTAUNTINGTRE)
8. a1sazatedmSuin AN sAUNaULIS1 (Remineralized solution: 1.5 mM CaCly, 0.9
mM NaH,POq, 0.15 M KCL, pH 7 T4 1M KOH USuudsainnsndunsaane a1alviduail

ANETLALNNEAANT PWIAINTANMINGIE)
9. 1?1618 Wign (Methyl-p-hydroxybenzoate 2.0 g, sodium carboxymethyl cellulose
10.0 g, KClL 0-625 ¢, MgCl,-6H,0 0-059 g, CaCl,-2H20 0-166 g, K,HPO,4 0-804 ¢, KH,PO4

0-326 g luw1 1000 §addns, pH 7 A1ATY1TAT ANETUALNNEAIERT WIa9NT0l

UML)
10. thusAantossu (FNe3de Aneviununyemans aansalumIng se)

11. Tanysaizuiatoleluwes (EQUIA Forte®)
12. Tanysaszdaniles (Cention N®)

13, JanysazaoulndnstuviinlivanUdesvigeslsa (Filtek™ Z350)
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14. 9¥ASANLSTULUUUNALDILAZLUUMAaB(MOLd)

15. FALAUA S UYL AL WD deRATAN

YUABUALUIUIY

WUV UNY

inilunsutesuriuu &9 1 e 2 Nudluaisazatslnuea AUty 0.1% 11
ANNAzaIRLaIINdeRAfaUuA U SEBRRIuNaRansIAustnanasle Mdwwey 20 Wi
Y] o a ! = \ a a a v - a a =
\eAnHuNiisesy Tsesyuun dnsavauwssiniaund Isees1insennuRaunfveniiou

W

MNUULAUAALALUTARINUAIUUTETA AT IUAIUNTEATENSIELUDS 1000 WA

hludaduduiulvtauin 0319 2 Jadwns 910 3 Taawss AU liiiy 8 Tadiung

2 mm.

3 mm.

3mm.

wIsnBuluLazgIuasAIan

WTEUTIUBLATANMILBLATANLUUUNANDY WUIANINN 15 Taduns 813 15 Hafiuns

a
U 8lades 311U 30 Julneilsuiuadlussasanludiiuniinanans Ineiuainvau

ANUUULAZAN 6.5 TadlAT WAZUINNVDUAIUVINEIAE 6 Nadluns

15 mm. & \’{

2 mm.
6 mm. 6 mm.

— 8 mm. 3 mm.

15 mm.
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UFuiunazgIuesAIanuITAfI8NIEA1NII8LUBS 600 800 1000 Lag 1200

= o b4 J

AINEIFULAIRTRRIENTEA YU nEkaznavaiul wadluldinIesdenudas Ui

ONUNAUIALT UL

"y
1 Y]

guilulueza3anluinanuudeissaugamainiiuindiemnayy Tdusing 50 n3u
nadeld 10 Funil wdaduilwlu 3 dauusazdiuniie 1 fadwasaunm lnenavianum 5
seunannenatsdesitugdrglaglisesnansinarsegnnnanavesduily 1uveauuy 1

Tadwnsnse 1000 LlASIUASWAZLIUIINYBUAIUL 1IN 0.5 TadlnswardIusasnaan 4

=

oudarariefiuegaios 100 lulasuns FuilunazidunuiiedluAnyineaziod

ANULIIRIYNTBENANINATT 270 Knoop hardness number (KHN) (76, 77) Tngagsiaafitu

1Y
a [ 1% Y

fudsudlunyvianun 30 3u deuinAuudRasziuganAniuRaImetinayl {39y

(Y

Aol nAukiuglunisinanmsiinianundeiasydiuganiaiiuiianseenaluwug

¥ 1%
A a o

Fenfuuagshmsiaruudsiasyiuganiafiiuingiannsesnaiuuasimusliiiderins
Snldlaiiu 6 $alussotu Tnsuvandutradu 3 923 9290z 2 $alus fiszoeain 30 undl iile
dosfumnuiianainainausoudivesiin saudwinismaaeunnuundedonielug
U52LilU (intra-examination reliability) Agn1sgdudeyasg1atiossosay 15 1181UAIAIY
wiaszduganinaiadnuing nevhnisinaesnds ey 7 u itedesfueni wiathend

TaumedaumisadnauUssansandunusnanelumsy (intraclass correlation coefficient: ICC)

Imm. 1mm. 1 mm.

LT N UNVERSITY RT

1 mm.

Baseline Surface Microhardness €=+
1 mm.

0.5 mm.

nuuTuezaAannIaNluiuNATINEEIE U AMLLTIRITERUANIATILRY
nnunlteswazuinlungudesnguaz 3 Fuauaiuudinmuauneavasiiguesa3an
AGLALAY 1-30 WBYIINITIAYINAUNAGBIAETTFUAIDE U UUNFUERENTNITTIAIAY

(permuted block randomization) Ineiualiduian A unuuialeleluwes Yag B wnu
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[y

andanlyd uwavian C wnuianreulndnstueiinlivanUdesngealsn dauaziiignisin

¥
a o

Juszasanniouiiudinguls 6 35 fail
1. ABC 2.ACB 3.BAC
4.BCA 5.CAB 6.CBA

wanaldlusunsudu (sequence generator) WedITNsIAIINAUvBTIULAATYAIUATY

YNTU wazyinnsTuinnuneauvesueyAsanwasngu iannly

1.2.3 4,5,6
|
%2 35 6 ¥
A C B C B A
f8e1935N5dY

diednnauuaitvuituiisluegasanluaiesesninass (100 lulasuns)(78) lnen

& a1

Fuunnvadu 3 druwsazdiuniie 1 aduasaunIn InenAaausgtingIIEauNYes

[
o a

Freudiuteinaruazdesnlifiovihsesyiiaes selviuriedstios 8 dalusudrTeihdy
fluluurluadmiunssuindeussinuiunn 20 Seddnsiigumgdl 37 ssmwadeaiduna
2 fulpgliingn watdaulaingas Alsaffar wazaniz(79) IneUsznaudelansond ofia
L%agiaa (hydroxyethylcellulose) Saeay 1 putmdauay 0.1 moll nsauaniin (lactic

acid) wadld 1.0 mol/ Teiheulansanlas (NaOH) Usuussaanuidunsaaslvladiiey 5.1

3mm.

LT RT

2 mm.

Artificial caries
Avrtificial caries

1mm. 1mm. 1mm.

Woasu 2 Yutnduiunidtsmeinusiaanntessutduian 20 Junidaliniauwan

Y
a v

lluginanedieniuia 24 FluawdrfahduiluldinenuudaRaseduganiafiiiuimne

Wnayy 5 se8naiduiagesu iUyl Amvualisesnansaina1segin inaiaves
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v A

FUAULUABLIUIINVDUAULINUINN 0.5 TAFUAT LIUINNVBUUY 1 NAAIATHALIDUNA LA
azgavinsiuegeos 100 lulasuns wastuiinudrdniulaewdliluianeiien

Surface Microhardness after

Artificial caries

LT I RT

l } 1 mm.
_________ ...‘--‘

0.5 mm.

wisuudmIudagysue

PAunsIuteswiuy 39 2 Awsluaisazatelnuea Aududu 0.1% Y1viiANy

v 1%

ALDIALATTANIUUALAEI AR UUTIUREINTDLNBLAS8ULAIRR1UUS TR lNanasIuInniNg 4

a

3 4 fadwns an 2 JaduestasltlnsuinmuanUsTiuainuuInkAIR 4 Awnud

4Lmn.

4 mm.
!

LAALUAS

e

ATUATN

2 mm.

nduiitunsudiosuiuudi 2 wasgiudemamyuaduusifarivuaniig 15.5
faduns 817 20 Tafwns g4 16 Tadins Muruasunisdafiulagdnaiainsesds
SENINUAFDUNUAUAREUIINHU (cemento-enamel junction : CEJ) Uszaney 3 Hadluns

wdnhituinseudimfengruyuluvnusifaiandalelddmiumesasanidieduudenitu

dmunsy sy

3 mm./_{] f

16 mm.

15.5 mm.

20 mm.
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wudenezaAsanduau 30 Fulaeviinisseyriinvesianysae lag A unuianuid

[y

leleluwwes B unuiandaaled uaz C wnuianraulndnsuviinlivanudesgealsai

= a 1%

FIuvdonezAzan yimsinAnuning suasdnveswaifcnensuinaudnUiviudinvuin

1%
ad

WAIA 4 FLAUIRNUNINLAZLATDNINVUINLUUAINDA AAVUTIN

2 mm.

nturinsysaswiaznauaueiinianlaedeusuysae vinnstahwinuienezaian

wpazIunarvuRnAal sl dnunsndlanglnelonenilauesimuiues (Tofflemire retainer)

® nau A : uiilaleluwes
1. MGC ARUATWUBTUIY 10 FW9
2. dawaziday (Wanevane lallviuvisadin)
4‘ < o v 5 = an =V 1o & N
\Heannudenituiliveassdusdussaiandslivihiuneun 1-2
3. dupugaugaznaduudidailulaludn lnonalu 1 ATuitowenfiamn
4. duadgasenanVudaualududunan 10 Junfiudr3alaludaiiiornis

[ <

iﬁJ’JﬂﬂLL“U\‘]LﬂUL?a’] 2 W? 30 U

q

o¥

o =3 [ £% a

- FauhwmilnufenayASANYAIYTUEUAIAWINUSINUTERYSLENS IR sIada U

Y 9

U

(%

Tafanysaeladuunis lufivesinaniely

® ngu B : daalud
1. WIHUAIUNILAL U UM SIEIUNS: U 1:1 Tunseaunay d1utiliug1vinnau
Y z o
LAITIINVINRINLNDVLA
2. Twenaukuunanafnsunay nglinusdiunadNauniasase Mnainay 45-60

W undnhdanuvinisysoe
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'
[ Y o a A

3. JeuwilnuGenazATENUAIY ST IALINUSINU AR Y SUEgNE BRI adaUI

9

Taanysaeladuunis lifivesinanely

e nqu C: peulndnsTusiinlivandaesmigeslse
1. YSuanniamensaneanasnanududuiosay 37 Wunan 15 i
2. drandunan 10 3w Whanlvvuna laduieadin
3. yansdafia (Adper™ 3M ESPE) Wiviaunu 15 Sundiuddathaudunan 5 3und
Thwisaiinuardeihnsatewaadunal 10 Jui

ideannudenituilinaasnduistuezaianisanunsadnogiuianaenln

ansaula aq'ué’ﬁalaiﬁ'l%gumauﬁ 1-3
4. i ¥anneulndnuysaglasgauuuiiutuudasduliiu 2 faduns iinnsane
wasfunan 40 Juniluusiazdu
5. DOALUVSNGlansaanlaIR188n 40 U

a

6. YaminudsnezesanuaaysaziamuInUsunaTanysuzavsiiensivdeuin

9

lafanysaliiuunin lifdesinanigly

N52UUNISINaBIan1zludesuin

'
a

guilulugivesasdnunfnduuioniluezasanmunguitgulimentuvidalaul

Usnnseeninassiwseulivuuiuianysae 92l 3 nau nauaz 10 uden

NUULILWIINTEUIUNTRIURUUANIZNSURsURUaIAnU T unsaaslude
U1n (pH cycling) tlutian 7 u Tuusazsauazuvaludisazaieussiguazduasunisau

navaduiulpaisuandisgeydoussin 8 4alus uardadudisduasunisfunduusss 16
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F133(23) a1sarargdmsuyiiAnnTanidenss Usenaunie 2.2 mM CaCly, 2.2 mM
NaH,PO;, 0.05 M acetic acid, #1+0% 4.6 14 1M KOH USuwssaiainudunsanng uay
a1sazaredmsuriiAansAuNG USSR Usenausie 1.5 mM CaCly, 0.9 mM NaH,PO,,
0.15 M KCL, et 7 14 1M KOH Ufuusisrnmnmidunsase Usana 2 fiadansiigamqiivies
Tunssurunmsinaugdwiumsidansazasussauardnaiunisiunduagldnsusiiinng

wenvasdmSUTUINULAasy lilansazanswsastaslsiunule

N15IAANULTIND

dlawSadunszuiuntsinassannglugesiinyinisdsduilusmeiiusiaanlessuy
@ Yy v H = & Y Y = o A Y 2 a o
Fuuwisdnivlunaedienduna 24 Hluwardahuiiuginanuuiilaelvsesna
1l S v v a a = v
mma’magmmﬂmwawuﬁﬂmEJL’Jusuaumusua’l 1.5 Iadiunsnse 1500 lulasiunsuwasiiu
31INVUFIULY 1 Tadlunsiasdiusesnasn 4 yausasnrieiueg1stoy 100 lulasiuns
Tuiimduaiauudin wazAwiua1iesazn1sAunduaAuLTIRITzAugana (The

percentage surface hardness recovery)(80)

The percentage surface hardness recovery

= (Hardness after pH cycling - Hardness after artificial caries) X 100

Baseline hardness - Hardness after artificial caries

Surface Microhardness after pH cycling

I.T i } 1 mm. RT
et

]
-
1
]
'
]

l—Y—J

1.5 mm.
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n15AAs1edaya
TalUsunsuteaeaed LIasTu 22.0 (SPSS version 22.0, SPSS Inc., USA) Tunsussaiana

1 ldadamanssaun aun Anede (mean) wazdiulloduuuInggiu

o
a LY v v I

(standard deviation) 999AMUKTIRITTAUIANIARIGU AINLTIRITZAU
QanallevisesnTans Auuisiissiugantavdsinunsiiassanine
desUnuazAIfesaznIsAunduALdIiaTEAugania , A1dsegIu
(median) ¥94AURIIRITLAUTANIANASRIIUNITTIADIAN1IZTOIUINLATAY
SovaznsAundumuLTaRIsERUYanIA

2. MAApUNIINIEIEVOeYaluLAaNgUAI8aifA Shapiro-Wilk test lng
ftumseAUTeddy 0.05 Tnenuiaruuddiseduraniadiunaga
wisiiasefuganiaflovisesydiasafinisnszansvesdoyanuuuniuasd
AULUTUTIURAREN AN (equal variance) FalEn153LAT1EMAIY
LUTUTIUMAFE) (one-way ANOVA) [floymmnuusnsinesewing 3 ngums
VAR LAZMINNUAIINRANENTUTS 14 Tukey’s Test ilomauLANAS
NGRS LT Tneimuaseiutivddny 0.05

3. Wesnanuudsinsefuganiavdmiunisiiassaniizdosuinuazefes
agn1sAunauAMLLIIRITERUganIalusasnguiinisnszaeveslayawuy
liiun@ FauanarniadvesdudiuiMean rank) wagiinseiiuSouiiiousening
3 NAUAILADALUUUBUIITIUATNVTEA Kruskal-Wallis Test lagfinunsedu
tfudfyil 0.05 waznaaeuaImuanssluLdazdfeada Mann-Whitney

Test lnefszautadriayy 0.017 (laurainszauiedfey 0.05 w1aae

v a0

$1uiunsesnisvagauie 0.05/3) Fuduszdutoddyfiniunisneaeu
Bonferroni multiple testing correction Lﬁaﬂ’mﬂmmﬂmmmmgauﬂizLm/l
7l 1(81, 82)

4. ¥adndudsyandanduiuianeludy (intraclass correlation coefficient:

ICO) TumsmegeuANUU LYoo vaILUsEIU (intra-rater reliability)



a5

UN 4 WaNISAIUNISIAY

Fuiludiag1991uau 30 Fu wuseamdu 3 nau S1uaunguas 10 Tu laun Jan

a

raulndnisTuvlinlivanUdesngealss : Filtek™ 2350 , Januailelaluwad : EQUIA

[y

Forte® uagiandaniles : Cention N® Tunsfinwilvinnisianasienisinaanuudinaseanu

JanIAnuRIBviaNalaugUTziuauReInlavin N ImaaeuALl e Ra ve U s LAY

(% s

vansandunusniglutuiiai 0.86 Fafednlimnuaennaodtun1sinNaly

=
c
o)
o
.
>
2]
DD
3)
ﬁe
[l
an

AnadslazdudsauumInggIuYeInuLlsilnsziuganiansiuasiilioinseuy

T1andvesiazngukanslun1san 5 laeanuudadissiuganiaasuvesusasnguiuly

&

mudfmualiguiiunnduidinunnianfnwazieadanuudiimnsesnauinnin 270

KHN waziiloweuiiuaefoninuudamaszaugan1aneduszning 3 ngu wuildingg

@ =

LANENVNSERRA (p = 0.97) dmduAnaisanuudsiissivganiadierhsesndraosnuinile

a vy

Wiguiigusening 3 nqunudnlifianuuand1anisaiinaleuiu (p = 0.662)

[y

PAUATIAUNTZUIUNITIN8 0980172 TUTRIUINNUIN AR S UA VAU LT IRITLHU

[y [y

qaniavasnguiandaailedilu 25.5 drunquuiileleluuesuaznqueslndnsdulu 15.4

9

WAz 5.6 AUA1AU WeviN1siUTeuiguTEnINg 3 ngunuImnnguianuwanaiaiuegndl

v o W

A o Y ° v a Y] & a Y] '
Uyaney (p <0.017) Lll@u’]&lamlﬂll']ﬂ']u’)iLﬁEJ'EJagﬂ']ﬁ?WUﬂa‘Uﬂ']r]ﬂJLLGUQN'JﬁgﬂU"qaﬂ"IﬂWU'J']

1w 1Y v v o L

nquiandanileidanaieduduvesnguiandaniledilu 255 daunquuidleleluwesuay

9 9 q

nquaaulndnsduidu 15.5 way 5.5 auaidu JadlevinisiuSeufisuaiesaznsaunay

1 1A 1

AMUKDIRITLAUTANIATTNIN 3 naunuImnngudanuuansiaiuegesidedfe (p

q 9

<0.017) @u5UAISEFIUVDIANULTIRITZAUTANIANSINIUNTIIaesENIZTeIUINLaA

9

'
=

%}aﬂa%ﬂﬂﬁﬁUﬂﬁUﬂﬁ’mLLsﬁﬂa’JigéﬁJLLE{WQELUG]']Y]\‘WI
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1919 5 AR (Mean) wardiuidosuuannsgiu (SD) vaInuulaiaseAuganIansiy Wevisesy

1893 HaWIUNITIIAIENETeIUINLaY SavazMsAundUAuLdsERUganTA

NGUNARDI LRivei Auadoauudein | Anadsmnuudedhnsedu | Aradsmundihseiu | Auedsiesagnisiu
FEAUANARIAY qamalevinsesy ANANSINIUNT nduAUudeRIEAU
+ dudsaiy 1809 + daufoavy | $rassanmevosin « 3801A
1M1 (KHN) 1M1 (KHN) dudsavunmsgu | + dudsavunasgu
(KHN) (Souae)
nauARNlNERLSTU 10 323.076+25.540 "° 16.030+4.986 *° 11.991+5.949 (-1.39)+1.405
(Filtek™Z350)
Tanuileloluwes 10 321.239+15.065 " ° 16.153+3.819 "° 28.886+4.008 4.175+0.773
(EQUIA Forte®)
Tangamlas (Cention 10 321.239+15.065 " ° 17.619+4.066 "° 56.931+25.975 12.975+8.381
N®)
RUYLIR * YASNAEBUMEEDs one-way ANOVA
I
Fnsiiuaneiu uansmuuanAsiuaiAegelitiod ey (P<0.05) Welfisusywinangu

139 6 ANRAESUAU (mean rank) LaTAIISEFIU (median) Y0IAULTRITTAUANIANEBIUNTT A0S

@

anmzvoslinuazaferarnshunduaulaiasziugane

NGUNARDS | Aweduduiuresrunds | Alededuduvesiosay | Adsegiuveseuuds | edsegiuvesiesazins
Msgdugamandwiiuns | msAunduannuudein | Russduganmenduiu | Aunduanuudeiisgiu
dnaesanzesn LAUANA mMsdnaesan1zdesiin 9801A
(KHN) (3euaz) (KHN) (Sewaz)
nauAdNlnEnLSTY 10 56° 552 10.701 (-0.868)
(Filtek™Z350)
Taquiileloluwes 10 15.4° 15.5° 29.766 4.175
(EQUIA Forte®)
Tandaeled 10 255 ¢ 255 ¢ 46.337 10.354
(Cention N®)

nULKA
- 9

NAABIAILEADH Mann-Whitney Test

v o

MdnwIuANeNiY WanInNUuAnAiunsatidegelidudAny (P<0.017) Waeusyninangy




a7

[ * |
3 3000- * | * o
=
5 Q
o >
on
£ % 20007
S 0
S @ 25.5
g @
(0]
s £ 10.00-
2 3 15.5 E
5 < ———
c 5.5
§ 007 =
(e ]
4 1 1
CF Gl Alkasite

JUNM 12 nanAeievesdudusesaznishunduauudinseiuanialusesaeudeduianiuian

CF unungupaulndnistu , Gl wnunguuileleluwes , Alkasite ununguaaanles

o Y

* pansaduuandsiunvaiifegelved ity (P<0.017) Walilguseninngunaassmeaia Mann-Whitney Test



a8

d' a o a 174
UNN 5 d3UNaN15998 anUTgnauasvaLauaLuy

(%
a

msfinuidunisfneusnliuniswanidean1sAundureussinlusosrsragsuAuYed

fudrupgeanduiaduitunlasunisysueaudseBameandaniled lngTeuieuiuian

q

ysazwia leloluweifanunsavanlaeerigeslsaludeludinade(12, 18, 20, 21, 23) uay
Tineulndnsdudunguenunu Tngldnisdasssesnsudulutuedouily uagldnszuiuns
Bouwuvanensiasuuvasnnuilunsaaislugesun (pH cycling) Aun15ANYI0

Guglielmi kagAne(23) TaUTENBUMENTEUIUNTLELLIT 8 TIluauasyIeduasunis

A [ ! 1Y) = o ¥ =2 o ! Y = 3 dy

AUNAULLIDTA 16 %?IMQ‘NNW'J’]MV’I@’]BﬂaQﬂUﬁﬂW?giu%@ﬂUWﬂﬁJaﬂQ‘\IJ‘LJ']‘EI Naﬂqiﬂﬂiﬂﬂuﬂﬁﬂu
] a v v a A Y W Y 5 A Y] ] v

‘W“U'J’]'i@EJE\ql’iﬁ88Liu@u‘ﬂ@ﬂﬁusﬁﬂqﬂLﬂEJ\WI‘EJJ?EL!%@’JEJ']ﬁﬂ@ﬁﬂ’]l%G‘liJﬂ?iﬂUﬂaULL?ﬁ’WJ@J’]ﬂﬂ?Tﬂﬂﬂ

'
a v o o w

wmleleluesuasTanaeulndnsduiseaulediAgy 0.017 FalianuasnnaodiunIsany,

294 Donly UaganzAiAnwIAUansalunsdudinsanydoussinlaeianamesseenis

[y

gaydeussnlunimainndenadinanlsd nuirianngudanilediinnnuaiuisalunisduds

9

nsadeussiglaunnnitiageedlndnsgunlifinnslanUdeevigeslsaviiaugn 100 agedl

a a o

Wod1Ag(60)  win13AnwIvas Donly wazamznuITaguiileleluwasvininiwes i

a o

anuasalunsdudnisagdenssialdunndrTaquuiiv Wusgrediduddyn1eedifeo)

[ [

Fe9in9NNsAN I legillafansanauaudivesiandanlodlunisiuniunisgayideus
suazduaSUNTAUNdULSIINUIISanleRasUanUdesUsergeslsawazuaaidenlamty
amdunsnuazllaudeialuuUNMe24, 29) Fan1sAnwives Donly uazaugldnisdiass
angludesinlasudluihanedisuudihluusluasasanedmiunssuiunsagdensse
PfArmadunsanis pH 4.5 1Wuan 1 99lueiuas 2 afawazliinisssyinvinlidag
[ § @ o ! = o v g 1 Y Y =% o wvaa
danleiudaianuula(60) dumsfnuiildnisdnassaniizludesiinlviadneadsiugind
anudsdunsifafiugsgaugalaenisudluaisazaiowssin 8 9alus ududluaisazany
dusudaasunisiunauusss 16 lunagldnisunduesiliiandanledudi Jauag
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Study Protocol and Consent Form Approval
Certificate of Exemption

The Human Research Ethics Committee of the Faculty of Dentistry,

@)

hulalongkorn University, Bangkok, Thailand has approved the following study to be

carried out according to the protocol and patient/ participant information sheet dated

and/or amended as follows in compliance with the ICH/GCP
Study Title : The effects of fluoride-releasing materials on surface
microhardness of adjacent initial interproximal caries:
in vitro study
Study Code : HREC-DCU 2020-014
Study Center ¢ Chulalongkorn University
inciple Investigator ~ : Ms, Thipthida Theerarath
otocol Date : February 24, 2020
te of Approval : March 11, 2020
te of Expiration : March 10, 2022

Id L_*"a‘.f’tztlz‘:v;

(Associate Professor Dr. Karékpom Bhalang)
Chairman of Ethics Committee

Associate Dean for Research

*A list of the Ethics Committee members (names and positions) present at the Ethics Committee
meeting on the date of approval of this study has been attached (upon requested). This Study Protocol
Approval Form will be forwarded to the Principal Investigator,

Approval is granted subject to the following conditions: (see back of the approval)
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Certificate of Motification
Motification Mo : DEMT CU-BC 0182020
Project title : THE EFFECTS OF FLUORIDE-RELEASING MATERIALS ON

SURFACE MICROHARDMNESS OF ADJACEMNT INMAL

INTERPROXIMAL CARIES: IN VITRO STUDY
Subproject title
Principal investigator of the project : Assistant Professor Wannakom Searg, DDS, Ph.O.
Principal investigator of the subproject
Affiliation : Department of Fediatric dentistry
Risk group :
Fathagen [ Riskeroup1 [J Riskeroup2 [ Risk group 3 1 Risk group 4
Anirnal tosin [ Riskgroup 1 [ Riskgroup2 [ Risk group 3
eI .. Fisk group/LDs. ...
Blocontainment Level :

B Bicsafety Level 101 Biosafety level 2 [ Biasafety level 2 enhanced [ Biosafiety level 3 [ Biosafety level 4

This. project has been reviewed and notified by CUHBC in accordance with the levels of nsk in
pathogens and animal toxins list in the Risk Group of Pathogen (2018) and Animal Towxin (201%) published
by Department of Medical Sciences (Ministry of Public Health), the Pathogen and Animal Toxin Act (2015)
and Biosafety Guidelines for Modern Bictechmology BIOTEC (2016).

The official signing to certify that the information provided on this form is cormect. The institution
assumes that investigators will take responsibility, and follow the levels of risk in pathogens and animal
toxins list in the Risk Group of Pathoeen (2018) and Animal Toxin {2019) published by Department of
Medical Sciences (Ministry of Public Health), the Pathogen and Animal Toedn Act (2015) and Biosafety
Guidelines for Modem Biotechnology BIOTEC {2014)

The notification is subjected to assurance given in the levels of risk in pathogens and animal
taxing list in the Risk Group of Pathoeen (2018) and Animal Toxin {2019) published by Departrment of
Medical Sciences (Ministry of Public Health), the Pathogen and Animal Toedn Act (2015) and Biosafety
Guidelines for Modern Biotechnology BIOTEC (2016) and may be required for future inmvestigations and
reEviEws.

If there are any changes in information, please notify CLHBC
Effective date: June 15, 2020 Expiration date: June 30, 2021

A Bhal

{Assistant Professor Kanokpom Bhalang, DDS, PhO.)
DEMT CLU-BC Chair
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BaselineKHN
CarieskHN
AfterKHN

PercentRe
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TgazdentayataznIsIATIzRtayan1eaaA
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ANRAEANULTIRITZAUIANIAGIAY
ALRAYAIULTIIRITZAUIAN AN TOEHTIADY
ANRAEANNLTIRITTAUTANANAIRIUNTTIADIENIZYRIUN

AdeFarazN1TAUNAUAUWINETEAULaNIA

AN IHERIANRAEANLTIRITEAURaN AR WevnTesnd1aes HaIWIuN1TIIEeY

anzdesinuarAleisiorazn1sAuUNaUANLISESTAUgan AT IuRas TuTlusately

nauiysauese Tanuiilelaluwes : EQUIA Forte®

Sample BaselineKHN CariesKHN AfterKHN PercentRe
No. (KHN) (KHN) (KHN) (%)
aq 346.642 18.306 32.662 4.372
13 335.04 —— 29.846 5.084
18 329.876 13.794 26.366 3.977
23 322.64 14.672 26.374 3.799
25 321.14 13.966 29.686 5.118
32 315.034 23.062 32.738 3.314
35 312.514 9.676 21.066 3.761
a6 328.048 16.384 25.184 2.824
a9 308.722 18.88 33.074 4.897
57 292.732 19.29 31.868 4.600

Total | 321.239+15.065 | 16.153+3.819 | 28.886+4.008 | 4.175+0.773
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ANTIHARIANRAEANLTIRITEAURaN AR WevnTesrd1aes NaIIUN1TIIEeY

anzdesinuarAleiesovazn1shundunnuuleinssiuganIAveusas Tuilumely

nauiysauzsieTansaailes : Cention N®

Sample BaselineKHN CariesKHN AfterKHN PercentRe
No. (KHN) (KHN) (KHN) (%)
9 342.02 20.386 40.426 6.231
11 338.944 13.64 111.414 30.056
14 334.754 14.112 54.502 12.597
20 328.696 13.406 33.994 6.529
29 319.44 21.702 a5.77 8.084
33 314.798 23.574 60.23 12.587
37 306.106 16.384 35.852 6.719
43 333.638 15.334 46.904 9.918
51 298.912 22918 95.328 26.2360776
55 294.244 14.734 44.894 10.790
Total | 321.155+17.121 | 17.619+4.066 | 56.931+25.975 | 12.975+8.381
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ANTIHARIANRAEANLTIRITEAURaN AR WevnTesrd1aes NaIIUN1TIIEeY

anzdesinuarAleiesovazn1shundunnuuleinssiuganIAveusas Tuilumely

nauysauesie TanmoulndnsguriialivanUdesvigeslse : Filtek™ Z350

Sample BaselineKHN CariesKHN AfterKHN PercentRe

No. (KHN) (KHN) (KHN) (%)

1 369.342 10.82 3.884 -1.935

3 359.692 27.548 23.954 -1.082
17 331.898 16.078 14.016 -0.653
21 328.086 15.42 10.71 -1.506
26 321.034 11.27 10.692 -0.187
a0 299.328 10.646 9.782 -0.299
a1 297.428 16.278 8.588 -2.735
a3 322.84 18.618 18.472 -0.048
50 305.358 15.408 14.1 -0.451
52 295.752 18.218 5716 -4.505

Total | 323.076+25.540 | 16.030+4.986 | 11.991+5.949 | (-1.34) +1.405
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N3AT121N13NTZIBVMoYa ALRAEAULIIRITTAUTaNIARIAY oY ToEN

1809 wawrIUNIIIIasIENMzTtUINLaZALREY SopazNISAUNGUAIULTRITEAUANIA

pauana Shapiro-Wilk test
Tests of Normality
Kolmogorov-Smirnov2 Shapiro-Wilk
Group Statistic df Sig. Statistic df Sig.
BaselineKHN Gl 103 10 2000 990 10 997
CentionN 170 10 200° 925 10 402
Composite 165 10 200° 896 10 200
CariesKHN Gl 151 10 200° 969 10 881
CentionN 219 10 189 850 10 058
Composite 202 10 200 862 10 080
AfterKHN Gl 179 10 200 899 10 216
CentionN 250 10 076 794 10 012
Composite 185 10 200° 952 10 690
PercentRe Gl 125 10 200° 947 10 633
CentionN 318 10 005 766 10 006
Composite 188 10 200° 853 10 064

= This is a lower bound of the true significance.

a.Lilliefors Significance Correction
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JEAUIANIALIDINTRUHTIADITENINNGUMEETA one-way ANOVA

Test of Homogeneity of Variances
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NRAYANULTIRD

Levene Statistic df1 df2 Sig.
BaselineKHN 1306 2 27 287
CarieskHN 137 2 27 872
ANOVA
Sum of Squares df Mean Square F Sig.
BaselineKHN  Between Groups 23568 2 11784 030 970
Within Groups 10551608 27 390.800
Total 10575175 29
CariesKHN Between Groups 15626 2 7813 419 662
Within Groups 503.812 27 18660
Total 519438 29
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UNWazANRAY08aNITAUNSUAINNLT IS

WASNBUA Kruskal-Wallis Test

Kruskal-Wallis Test

[y

U8

a. Kruskal Wallis Test

b. Grouping Variable: Group

Ranks
Group N Mean Rank
AfterKHN Gl 10 1540
CentionN 10 2550
Composite 10 560
Total 30
PercentRe Gl 10 1550
CentionN 10 2550
Composite 10 550
Total 30
Test Statistics?P
After PercentRe
Chi-Square 25551 25806
df 2 2
Asymp. Sig. 000 000
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MIATITRUTEUTBUARAEAULTISTAUANIAMEIIUNTTIADIEN1IZT 01

Unseninedmeaialuuueumsuesnyila Mann-Whitney Test

Mann-Whitney Test

Ranks
Group N Mean Rank Sum of Ranks
AfterKHN ~ GlI 10 550 55.00
CentionN 10 1550 155.00
Total 20
Test Statistics?
AfterKHN
Mann-Whitney U 000
Wilcoxon W 55.000
7 3780
Asymp. Sig. 2-tailed) 000
Exact Sig.[2«1-tailed Sig.; 000
a. Grouping Variable: Group
b.Not corrected for ties.
Ranks
Group N Mean Rank Sum of Ranks
AfterKHN Gl 10 1540 15400
Composite 10 5.60 56.00
Total 20
Test Statistics?
AfterKHN

Mann-Whitney U 1.000
Wilcoxon W 56.000
7 3704
Asymp. Sig. 2-tailed) 000
Exact Sig. 2+(1-tailed Sig.y .000°

a. Grouping Variable: Group

b.Not corrected for ties.



Mann-Whitney Test

Ranks
Group N Mean Rank Sum of Ranks
AfterKHN  CentionN 10 1550 155.00
Composite 10 550 55.00
Total 20

Test Statistics?

AfterKHN
Mann-Whitney U 000
Wilcoxon W 55.000
z 3780
Asymp. Sig. 2-tailed) 000
Exact Sig.[2«1-tailed Sig.; 000

a. Grouping Variable: Group

b.Not corrected for ties.
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mMylaziUisuTisuALRiesosaznsAuNauAULTIELTEAULENIATENINEMEY

ADALUUUDUNITUURTNYLA Mann-Whitney Test

Mann-Whitney Test

Ranks
Group N Mean Rank Sum of Ranks
PercentRe Gl 10 550 55.00
CentionN 10 1550 155.00
Total 20
Test Statistics?
PercentRe
Mann-Whitney U 000
Wilcoxon W 55.000
7 3780
Asymp. Sig. 2-tailed) 000
Exact Sig.[2+1-tailed Sig.; 000
a. Grouping Variable: Group
b.Not corrected for ties.
Ranks
Group N Mean Rank Sum of Ranks
PercentRe Gl 10 1550 155.00
Composite 10 550 55.00
Total 20
Test Statistics?
PercentRe
Mann-Whitney U 000
Wilcoxon W 55.000
7 3780
Asymp. Sig. 2-tailed) 000
Exact Sig. [2+(1-tailed Sig.y .000°

a Grouping Variable: Group

b.Not corrected for ties.



Mann-Whitney Test

a. Grouping Variable: Group

b.Not corrected for ties.

Ranks
Group N Mean Rank Sum of Ranks
PercentRe  CentionN 10 1550 155.00
Composite 10 550 55.00
Total 20
Test Statistics?
PercentRe
Mann-Whitney U 000
Wilcoxon W 55.000
7 3780
Asymp. Sig. 2-tailed) 000
Exact Sig. 2+1-tailed Sig.y .000P
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L% a Qs L% % [

anfduuseansandunusnieludu (intraclass correlation coefficient: ICC) Tunsnagau

ANNUNYONDYDIEUTEIIY (intra-rater reliability)

Case Processing Summary

N %

Cases Valid 10 100.0
Excluded? 0 0

Total 10 100.0

a. Listwise deletion based on all variables in the

procedure.

Intraclass Correlation Coefficient

Intraclass 95y Confidence Interval F Test with True Value 0
Correlation® Lower Bound Upper Bound Value dfl df2 Sig
Single Measures 8602 182 970 26.798 9 9 000
Average Measures 925¢ 308 985 26.798 9 9 000

Two-way mixed effects model where people effects are random and measures effects are fixed.
a. The estimator is the same, whether the interaction effect is present or not.
b. Type A intraclass correlation coefficients using an absolute agreement definition.

¢.This estimate is computed assuming the interaction effect is absent, because it is not estimable otherwise.
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