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The objectives of this research are to determine the bonding effectiveness of dual-cured core
build-up material and fiber post by using the touch-cure adhesive system in order to compare the push-out
bond strength (PBS) when the dual-cured activator is used versus when it is not used. The materials and
methods were as follows: the specimens were divided into eight groups according to adhesive protocol, the
curing protocol and testing time. There were six fiber posts were used in each group. The fiber post
(D.T.Light- Post® X-RO® ILLUSION® size 3; R.T.D., France) surfaces were either treated with a universal
adhesive (Clearfil™ Tri-S Bond Universal; Kuraray Noritake Dental Inc, Japan) alone (“NA”) or with universal
adhesive mixed with a dual-cured activator (Clearfil™ DC Activator; Kuraray Noritake Dental Inc, Japan)
(“A”) and then luted with dual-cured core build-up material (Clearfil™ DC Core Plus; Kuraray Noritake Dental
Inc, Japan) in a clear acrylic tube on the positioning mold. The curing protocols differ between light-cured for
40 seconds (“L”) with a LED curing unit (Elipar, 3M), and stored in a dark box for six minutes (“NL”). The
specimens were either tested immediately after preparation (“I”) or kept in a water bath in an incubator (37
°C) for 24 hours (“D”) before being tested. All of the specimens were cut into seven sections each, with a
thickness of 1.5 + 0.1 mm. The PBS was determined using the Universal Testing Machine (EZ-LX; Shimadzu,
Japan) with a cross-head speed of 0.5 mm/min. The data were analyzed using One-way ANOVA and Tukey’s
Honest Significant Difference test. (n=42, Ol =0.05) SEM testing was performed on representative failed
specimens from each failure mode. The results revealed the following: the group with the highest PBS was
“ALD” (8.87 * 1.48 MPa), while the “NANLI" group had the lowest PBS (4.16 + 0.95 MPa). There was a
significant difference in PBS between the groups (p=.000). A Tukey's post-hoc test revealed a significant
difference between the “NANLD” group and the “ANLD” group. (p=.000) In conclusion, the addition of a

dual-cured activator may improve the PBS of light-inactivated adhesives and core materials.

Keyword : Dual-cured activator, Touch-cure, Core build-up, Fiber post
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dl . d” a KR a = =X F N ~1 1 aa 1
\@eNgdane (degradation) 284N URNEARA wazdnan1sANEwans W iudNAaetanT Al

1 a 1 =K a A (7)
ANUATIRLFABNNTE AR AUDILADLRL

3. neanaanasn 19waan 15 JuRdaanandua e sla e lanan b
winnsldnsaaiaulnasiuinnazinm saaaz17 wayvizalaaunlallaanalss laesald
AT weaddnLsTuTLNwe (self-adhesive resin cement, SARC) Aas g laaanlalilaanled
] o ada = aa v o o 2’/ = o‘d‘ v '8
faufunsaesaulaaNuAnIIazdsa Fauaz17 lun1snidpduaidafinalvmuAa N

=2 ¥ ' dgl . v al -dg/ QI 1 [ o
unsnandn luviadiaWu (dentinal tubule) TANINENTW LAINNAI AN LTIILIRUELNARAN
agnelanmugniulmmnanlaldaaalsdtenadniluiignda19aandsin
W ld Nl U 199N H91891U9E90aaLFARNIIEARAIAIANTEARATLAAAITIN

Wu Wasandguanidiiludaeandlad (oxidize) ati1auss asarnnsanliiiaduinisayl
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v a . a d’j o v 1 < KX a 1 =
AILaaNgLals (oxygen-rich layer) UuHIUaNR M IRanAANLTIILINEARARIAEN9N

v
o o o o

AAnyuazdudanimnedmeslaadl wananilaseand ladiagau o iuenfilsy (RC-

m(

)

prep) duiilunansiusieFawasanlss (urea peroxide-based product) figunsnvinlwiiAn
:l/ dl [~3 U a o :j/ KX a 1 o al 1 Y a v

sunfnldsaeandiauuarsugin1stafaunu 1978911917 lEnseaLagaaaiin Saaaz10
(10% ascorbic acid) vi3almfaanLadnafiun Saaas10 (10% sodium ascorbate) aginaiias
1 U IUN1TR19ARBITINRUAINITDAAKATAIANTDANT IATNAL INafan 1Tt aRn e Tadt

A Ao \ R a A o v . a & = A A A
AUNNNAFBNITEARALADUNUALAADITINNL 1@LLﬂ FRATDILADUNY NITLATEUNNUNILADE

19

Wunaun19tiaRe N19aan MaNstARALALIITUTINU © Teaznanielussaziaansalil

2. MsEanaawy
Yo v A 6 g 1 v o
wdanisldinesiulniwesazandsingnisalsniluunn winduduinac
= &y = = = | =
A3 Tule 1MW NIugATedRetHaNAINAAIIINAL TNAINEAELTDIABINY
MlmnesRuain1snlA (flexure) 20149 ule LaNANNIRBIAANITNGATNTEUT1INURY

a A o o = a L A 1y o a vy
mm@LN@NﬂqﬂquLLTQLL?\jﬂﬂmmiﬂLWH\‘]W@V]@%‘V]NWQ’]NLﬂuqqﬂﬂq‘d‘qﬂmquI@Elﬂ']ll']?ﬂlﬂﬁﬂm

)Y

4

dld a 1 = 6o d” A = 6o A a 1 A
INNURITENING TLUUFN LN 1T BUFnLInau ‘Emmxmmqum:mwme‘ﬁu

5(@

A A = 2 o A A ~ [y
WANATAINHNBIILIE AR AN NI LN WLNYINA LAY
v

o

WA LT LN 1H &

= = A o
FINTEALAD YN LT

12 '
o A

sznausiedunan nssadanaadining N1aTaNAReeEINTL NIFRanAeaTUNNIUNA

=X A 1 dj dld” 1 = ! dl dl o =X A
wanzan nstabeiunazieunuiu fslunilazaenaindeludauninaaiunistinmesii

= 49" a =
NSLATENNURLAD WY

weaiulniuamldlulaqiudsenaudaedule liwasnFaeialusianag
= o o ) a ¢ . . dl = a s a dl a v YA 2| =
wieariu Fednlusdummand (resin matrix) SdwvisnduanealanLsEnguanld W anen

TL3% (epoxy resin) INIATLAMLITL (methacrylate resin) warAau INGRLITY (proprietary

1
a ¢ O v

composite resin) @auliuaFinutinn lunssunIunisiae Turniensdumnsndnining
¥ = o . ¥ dl 6 o 2 .

FNUNIUNI30UeR (compression) kazidulasaadeanienduunanaueLnas (functional

=KX a o aaa =] a % (4,6) v 1 =X = d” a =

monomer) luanstinfnazindfisaanistinfindas ™ ldlin1snanadeniswsannutiomas
HuluranuanedsineilsutlanistiafnsyndnsuiiomeeiuiusTud s lidiazidlunig
WHNN1NEARANI9NA (mechanical interlocking) ¥EaLANNNTIABARANIAN (chemical
bonding) 1 nsldlalasiauinasanlas (hydrogen peroxide) nsiinsnaansalalnsnges
30 (hydrofluoric etching) N1sL N8 AIEaYNIA (airbore-particle abrasion) 8gH 1

& . . dll QI dglj a A 1 [~3 1
aanlas (aluminum oxide) WBLNN AN T TLUBINUER AR eI aginglsAn1nn17lnene
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waznsinsaansnlalasgessn lagnaenudniniinanisnlasuulasvuiiomeaiui bl
(3) .0 9.2 | = ) o | )
wsnzan” Mlfinesiudeuueas Inasanindsaluszazeng daunisnilaa (silane)
A oA 2 A My Ao A = o= - \ A
WwalinnstinRnfenalulanandn WesanninesiulwiuesieerlssnavdiuuinAadnan
= a dl = Y o v . o a a o :// 1
T3t Turnuen lmant A diuls (compatible) AUwWNIATAMTTU Aatlbanena tdd

Usz@nsnnlunisiiluansgaau (coupling agent) d1usuihasulniues wiaiadad

|
Y A

szlagfagiinuilenaslundrasnisiiuaanuaiuisalunindenaaaiuig (surface

kTl

- = 3,7) & P ~ a  eal = )
Wettablhty)ﬂm\imﬂﬂ‘f\fu UANANNUNUINAULTEULNNTNTGNAINNLQRE (nonreactive)
Wasannduiinislaaugillduinuda (high degree of conversion and highly cross

linked)®”

A

laqifuiinasfulwiuafiainuatananimsinonsansluiasnain 9910
o o a o Y a ¥ 1 xR aca = d’j a A 1 o KX a 1 [
ALUzINTagLBENGNAR IR AR s RN R e WiauiNnsE AR ALANFinarill
G6) o.M o o & oA = v =< o
M laifeadiniawzennuiale 7 nasmnloau vivenianilaaunindaanimianstinge
TIN19IMANTAN (chemical agents) A9 7 NIINANALNNAIANUTIUIEAFATENINLABE)

AulniuafuazisTudmudiiunisfalfizealuaziainana Nl sn lunisdanaeg

vdIVLQJ 1

d” a v (3) 1 [~ o A 1 o =S ¥
NWUNI AN ﬂﬂ@”l"ﬂﬂLL@Q ﬂﬂqﬁiﬁ‘ﬂlF]’]llﬂ’]ﬁ“VI’]ﬂ')’]ll@t‘ﬂ’]ﬂm‘ﬂﬁlﬁuﬂ‘ﬂu%’]ﬂ’]?ﬂﬁ el

a a

BE1U8A (ethanol) vizansaneanasagaeinlinstinRnRaw awmauiunisni laanlsaela

D

o

Anrmipugzatapasiunau’ uarinisAneinuuzunlndimaaiulnwaflu

lalasmuimnasanlas saaa210 20 wniivatiulszdansnnlunistinfnuaumaaiulniuas

=

1 v 1
% | Jamrunipaaiuaiauan Tunausalilaanistiapasiiy G9aznainnaly

AULITUT L

a dl o o a6 ¥
ﬁ"]ﬁl@tL@‘ElﬂLﬂﬁl')ﬂﬂ')ﬂmﬂlﬁjﬁ]'ﬂplﬂ

q

3. szuUdNsEARARINI LN EALARaNY
aqiiutianstinfinuanaszuudusunistiainasiu laun ssuuinneaend wad
v % v
land uaziaafuanddn (self-adhesive system)”® WsinisArupnanduNNeluAaassn
Authududanenn Wasannniadnnepaessniunilaasnaandn n1sldanstinnnlssinn
o o e . v ¥ o v
siafiandasanaaniloynludauitls walifesfidunaunisdnedn aadunirandunau

19)

wazldaudraau anunsaldlavsluntsdapeafulaznaunuiu adrelefaiunudnd
Tyvinaafuanullidniuszndneanst afauuuanduneusustvsinUusiie vieLsdy

a I o dl ' =X ] Z// j = o 1 KX a QII
THALNAI0ILUY F9aznananesell nelinisAnenluilaqiiuseeudiscuuastinfing

v =® a dl A ¥ o o =® A A ¥ = a o
1HN@ﬂW?Hﬁ[ﬁl@Lﬁﬂﬂ‘ﬂi@@qﬂﬁ“i_lﬂ’]‘itl@mﬂﬂﬁu Aanisliastinfnlszinninnaatand
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o '

1 [ a A o A a 1 o (7,8) ' o T o A dld
FAONALLITUTLNUAVTATAANBUNUNWITALINAI ARSI wetraNiendngaitiuniaaaning

q

TunrstiapaaiunnndinildmafuapddnistunliAAuudaussinfiafuiiianumnn®
X I . 4 m o4 . .
wanani lun1stindaysouslnadan (indirect restoration) TelLFnnuAuasliaunsndas

il lsviradaseinulllsands [y nnstiamaaii n1siaanldrsuugistinfan i unin

Ad(%)

Fngaaduu NI TUE NwFR N NAUN A Aa9L LA T UN AN
a o I3 =) a a o % 9/& s
NARA T A28 ARAA N NAtUTINa1N17n ldau s dunuunnaatand 2
> “ . ;. 2 % o woe & - -~ .,
TunAUNTALANIANT 1 TUAAY LATAINITDEARAEAUNURNATHA 111 IAADUNULAY

et Aeysurlnsdannanadiasiin (glass ceramic) lwasialie (zirconia) uwazlane Tne

a

[ = = d’j % & . 1 (ﬂ) = 1 o D & aa ”dI v
Tddasinawrannutadaelnames (primer) new”” Geandn “giesumawendan” Teuday

Y v

Tdnulsuarnuanausnddasesassnisiussuiaaiionda v vinliAsduanstafang

v
=

autimaan i twlauaIn T neaiNaslsmtu danaliAiAnudaussiaRna1vTa ladus e

!
a A

Aavlainanu atnlsfnulunistinfaiuaaassnifuladnisdnsnsaeudy daenldyil

a ¢ (24)

- aa s P - v © = Sa
wasugauanganadsldiduwuumaiiond axliAianudusstinfinniandi inneaiend
a o 12 = ¥ a o YA < v °

WANAINNARA LI UABIAAIAATH AN NNANUAL LFENENARA LUzl
as ¥ ] [ a o ° ¥ i’/ =KX a ' Yy a A 13
Aanieldenuuanseiuld vassEmuuztih ansuasiuanstinfnneunsldismum s
U W uansaidenlidnazansuasduanstinia visedaesldlneluifesansuas

k% Yy a [ k% a a o 1 o v Z// =2*X a i

uwdnldstudinwsipaliiae Twanenunadim lduusi lansuasduanstinfniag iedain

a o

IN399IAN LTt UANIE AR Aa s TRy susviehe st uliann s lduuLatin vin

v
(12,15) & __ o

Tfiiada4319 wazatasasut lanisauNuia inaenzauysuslinadan anviad

Anuziidn ldposlduaaiusiainauas UMy dulsaridayansesiu Tnasduntin
dnsaeasuuuliannsodldiuastinfinanynussm anadesannisiuaiaUnfoaes
wULTeduAazLFEN N AN laAeAANTRnTAR1g (pH) 1e9anstinfasnei il waslunng

nauiu anstinAauileiliannsadiiulatusiueiadusassuuuainynuEEm

gidasudauandan

1%

a & aa v [ dl v =KX a a dl YR
gummumLL@mmWVLmQﬂWmmm@lmﬂum@ﬂmmmmmmmwmmmhmmm
-dl -dl o XK a o 3\// -del A QI
nnaaiunisysszAiunlsziny Inaanunsaeinfaiuiy iallelulazindeuiu deysouy
TAaimee (direct restoration) laun wn1ATanLsTw, nandadlalaluines (glass ionomer)

uwazisduneanssnatadlalalumes (resin-modified glass ionomer) uaz@sysniclnedas
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v Tave nanadiasin agiun (alumina) uazimasiabe taelideainisldansinswasln

o

1 a ' aa = ad = = [ = 1
nau EQIJ‘LLLQ@?LLSIJ@LL@@ETS]JWN ﬂ‘]:rmﬂufqmmmmﬂm?mqmmm Tmﬂiummmmm@maum?

191 aunsnld lanadnwasziulnnaaend waiend wsadaaNnend (selective etch)

= ' o

Fandn dafun (multimode) Tnagfinasuaauwangdnsiasdaanuidunsaiveananazin

©

v

e

a ] ] o o

Wunari1e widaeliidunsananldaulddudinisinaueesanssdesiudfisaanandu
dwiuniaianedwesladulusdudiuirintusafoeauastnfoaeuuy G99y
P = . . oA a - A A o a il
nanieneazieaasiall Aponudlunsanmglinesusawendinilszdnsnnangnay
aglutag 2.2-3.2
dl a o aa = E4 dl A 3
iasannginesusanengdniannunainuaieluiesnans ieaziaanldaas
o v i a o ey = ° v A A a A i~ 2, = ;=
selnsedvdnansineiing Hasanaduiesldunaunsianzaiasnsesldsnraly 49
UNNARITTWIAZHANTNIzAU (activator) wuLwenaaaIguiLldauiusEuTmwsiTiasy
v o A 1 o ¥ = ?/ dl ¥ ' [ a &
AREIFANLEUTRLNAYABIULY IALANTNIAURLILULENTIANTILLLNARIHANTINA U TlNeT

wrauandiiewldeu vsaldninandsnisldytine surauanaan®

4. \sBuTNUR wazdganawnuiudIusuNsEnnaa Wy

A o s a dl ¥ dl dl a ¥ 1 dl
AiapneiuanssuuaInuatstiangn ey susRungodatassainell neudn

o &

avin@surneineden W azsdany (amalgam) nanadlaleluiwes uaznanIn@nisdy

kT
< Yo

o [ =2 N Yy a 4 o A o I a2 Y o a; a
gmdunistinhasiuaiuisn lisfutiuwsiisedannawnuiusduils dannlasumnuiian

q

Tuifaqiiuae nslddannaunuiusdusauiuanstinfa Tsaunsndafanulaseainaiun

& v v ' o = 1Y '\ =l(3, 26)
ma@‘imﬂummmumummmqmLL@:m@Lmenmmmgimﬂmﬂ@@uLﬂuﬂm\m

nslfinesiulniueslupaassiniunuieuseguidalassasiglluinauidou

1
ol

AAAIIINNUALN IR ATULITUT LN UAN N A N UN I udauLUIRIAaa9T N W e Talsgu
al '8 al [~ A dl o da, =KX = o o 1
FnusatalaundnssllinaananaziunssannisuaLaee asinisi dannaun iy

[l 14
sEuNn 1 ludaunsassinWuson asandrTugaatiangulndipasiuitlaluuazihasiu

]
=

o al :// < 1 a a & X =2 1 =2 N 5% o
VLV\I BT ANNINLULINNAINTEUDLN YA Gﬁﬂmﬂﬁﬁ‘ﬁﬂﬂﬂﬁ"]ﬁlﬂf]uﬂqﬂﬁﬁ‘ﬁlﬂLﬂﬂﬁlﬁul’LWL‘]_Iﬂ'j‘ﬂ']ﬂ’lﬂﬂq

AauNUN LT UTIRALNAI209L LUl AIANN LIILIIEARANGININNITE A AL LI TUT LN UET

u

o o

aelnelig Ay "
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a 4
LS BUTLHUR

o

a A o a dld A tl> v al o . dl 1
FEUTINUAARLITUNNANULARN UsznaLmiaalaas (filler) NNgzantl glald]

1 1
v =

wazangassulfasengnuiudndouanlddannd aAvanmundlau (film thickness) AN HAT
o A 1 al [ dy

Tupaatinvgjuat Tudaapaanuilefuuavibeniu Tnadesiunistinfnfuineaiulazdae

kTl

FIUNIUNITLANTN U971 H WA UaNANRTIR 141N TUNIIN I URAZAT TR 7
v % 1 1 YR al v a’j a &
winnzad Iagannenldanulaasinauainiane 1w 14 avysaurinedan TuuauLad
. le e . A dl A o [ %
(inlay) TuauaaULatl (onlay) a¥W1UNY (bridges) tARUWY LAZIATANNANINVIUANTING A

Wi Taeiann 1SO 4049 (2009) TauenilsstnnisdudiuusnInnIsUssa (curing mode) 11 3

o Y

Uszinn ha sininsonfales sHaLUNfsuAY uarTtiatNfaesuUy Insdanatatinsg

Fed Way THALNAAeILLY TnAeIiN1THNANEIULILEA (base) WAy FiaLde (catalyst)

Wneneiu TneldNenanvrellueniuds (automix)™

[ %

TRANALNUAY

Jannaunuiulagnldnaunulaseasrsiungodelineunisnsansauiu Jan

=

dl dla a2 a A o I ) = 1 o N a 1 ¥
niunleupatuaanin@nvradannounuiuiedy An1sunea 3 Ussinn Ae aliatnmae

o v

Foles adaLNfssLasLazTiaUNFaeLLL danTintiufaasuunlaFun swmuLNe

e rusdadninredianaialusaafqeauazrinunaiAatuas Tnasauni1sEuLnAaaIn

v 1 v
A ¥

aaa ST o A o 1 o a a Y v = o
LLZ‘NLL@Zﬂ{]ﬂﬁ‘ﬂ’]LﬂNLﬂ’]ﬂ’lﬂﬂu ABNYNNITUNAINNAIINNITNTEAUAILLAILWNTICN AN TANAY

aaa o

UjATe1Aa8uas (photoinitiators) waza1sasaulfaza N liiinljisasaend

'
a £ ¥

(oxidation-reduction) aein4lafinnu n1stinfaazgniEnAuaINNIINIzUAeLauduuan

q

'
a

Tnenfinaunusnuioresdas waliifanisudesiaizaunsn (initial hardening) ANNA2ENNS

Aedfiseedludunanasidduadliannsndeslyne
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5.N1FUNAIUBIAR
mﬁumzmummﬂaLmﬂﬂenfﬁ“ummmqﬂmzﬁ:uié’@mmm%’@u WAILAZLAR
A aaa = o = Z’/ v aaa dld 1 g » 1 ?/ v aaa
Mﬁ‘@ﬂ{]ﬂ?ﬂ’]ﬁ‘ﬂ‘ﬂﬂ"ﬁ Iﬁﬂ@tm’&’ﬁ‘mﬂ[ﬂuﬂ{]ﬂ‘é‘ﬂ’WlL?EIﬂfJ’W initiator LLUQLﬂu@’]?W\‘lﬁluﬂQﬂﬁ‘ﬂ’W
rf’fqaLmﬁwzmmm@JmﬂﬁuwﬁwmﬁLﬁm‘lmuumuﬁm (electromagnetic) AINN19RTL LAY
:’/ ¥ aaa ai o ¥ a aaa = rdl ¥ = s 1 ¥
LL@SZWWN[ﬂuﬂgﬂﬁ‘ﬂ’]‘l’l‘l’]’]smLﬂﬁﬂﬁﬂ?ﬂ’]ﬁ‘ﬂ‘ﬂﬂsﬁsﬁ\‘lC‘IﬂﬂNﬂ’]ﬁ‘N’&Nﬂ\‘Iﬂﬂﬁ‘%ﬂ‘ﬂ‘].l’&‘ﬂﬂ@ﬂ’]ﬂL51I’1

poeiu szuuastinfnaziaenldansssulisenduerls auegiudnglszasAlunngld

NuaeEstinRn®”’ (nwilsznau 1)

Photo-initiators Chemical initiators
CH; CH, o0
I
20 CH, C—P@ [0} o
@ I 1
5 g OO

(o]
Camphoroquinone Benzoylperoxide

N
29 nown
©_c_c_cn, CH, c—P—C CH,
CH;—CH,—CH,—CH,
PPD C”)@ CH, 8 — CH,—CH,—CH,—CH,
CH,—CH,—CH,—CH,
Irgacure 819

Tri-butyl borane

nwtlsznay 1 tassaFranisaizesanssssulizennulunaniueiiunnsy

N Van Landuyt KL, Snauwaert J, De Munck J, Peumans M, Yoshida Y,
Poitevin A, et al. Systematic review of the chemical composition of contemporary dental

adhesives. Biomaterials. 2007;28(26):3757-85.

UNAIAILILAY

1 I
= ¥ B v

nnsnedasisrdungnnsziulanoauas HdennsainnsnALANNISIENAY

1 1
A

AT s e lafinuiuacliainisndeeinldneld nisdudoadesaziden
A ! dl uI/ KX a dl Y o [ % a = a 1 v v
wmilandn alaeviallanstiafiai ddmiunisgaiudaaaeningssiuazidusiinunsadae

LA
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g % aaa v dl Yo o dl dl
@’]ﬁ‘m\iﬁ]uﬂ{]ﬂﬁ‘ﬂ’]ﬁﬁﬂLLZNLN@iﬁ?UW@\‘]\?’]HLL@QWﬁ')’]ﬂJ?_I'W’Jﬂ@u (wavelength)

1 [
= 1 a A

WHNZEN AsnANNs 1T Ure9RaAnsau (electron) T lWFUNAW N UNZININ RINANNABLAA

a
v

nsunnddiueyyadass uazantsadvindjitesdeduaisAesul)asensan (co-

12

initiator) AM9A9AULI AT Aeuas ATuANTeN AauAnWafATiuw (Camphorquinone)

dlo/ VY o :j/ v aan | dl Z// £ aan | dl VYo =) s ¥ A
nanlddanduansseiulizedon aeansaesulfasedannlafunisfigaiuandnd
se@nininAeacanfneluuazezisuafiniely (Aliphatic was Aromatic amine

25,27) & _ o

compound) Iaeviutinfiilusaanalalngiau (hydrogen donating) Tutlfjizen *” Gedan
an‘lﬁummimyjimxmuu’mﬁﬁ “camphoqguinone/amine complex initiation system”
dl A a = rdld . dl ¥ ! aaa
a1l iedupaluanadunsemilulngiay (nirogen) dgnldifluansisenljasen
(accelerator) lud JATaanednesisadu azlsuafiniealu 19U ethyl 4-
dimethylaminobenzoate Nil3z@nsn1nunnndnazanmniedu 1w 2-(dimethylamino)ethyl

methacrylate(%)

1 L s

UNALANIILA

o 1 1 v o A 1

FannguiuAaefaeaTatnfelAiTe AN fe i INNITHAN AT IR Y

q q

v 1
o Y

dpfrendiuansaesiudisansenagnuanuduaesdaudsznay Insenannlugtuuy
413181489891 (paste-paste) ¥3BEAALUN (powder-liquid) AR LHBNANLAAZENNANNT

weaaflsiadu Inaasdedudizanlunguidniduidulesdanesenlas (benzoyl

a

peroxide) visadile (BPO) saufuLaiumseni (BPO/amine redox system)

a
a a o ¥ 1

| » a o o v R a Ao
LﬂNummﬂﬂﬂ@qﬂq?ﬂwaﬁmmﬂmﬂﬂm LT ﬂqﬁmqiﬂﬂq?ﬂﬁmﬂmﬂﬂQ’]NLﬂuﬂﬁ‘ﬁ

a 2

nanedunand (neutralization) WAN1nLUaBwa (discoloration) wazmanuLuie (toxicity)

D

a

douiinladamasanladaziinnistanaaeialaunasasdaaiulunie wazguung i

& |

geauazy inansuansafuayya (radicals) HARAMTINANTLINAEAEIRIAIUTY

q

27)

Aifiuane’

UNAIFDILLLU

1
e o '

a o & o ! v A (14) o A o
L?sﬁusﬁLNuﬁlLLﬂz'J@@‘ﬂ’ﬂLLﬂuﬁuNﬂN@NUmUNM’J@ﬂQLLUU Tnedannanaglu

q u

v
=

ngNANNITLNAAeLL LN UNTWNe lEn snedwaslsiduatusaiiatulaating

o

~ a Ao R Wwo ¥ = VY = a
LWHQW@IHU?LQMV]NLL@Q@@Qﬂﬂiﬁqqﬂﬁ Lﬁuﬂq??')lﬂlﬂﬂTﬂQﬂW?UNmQW’JﬁLL@\? FIATNTONA

nswadiaslamdulanensnianiafuLuaINNIIYNNIEAUMALAY UATNTLNAYEFDLY



18

a0 (28,27) &, !

dl a a o % aaa dy v ! 4 !
"]NLﬂ@ﬂ’]i‘W'ﬂZ\]LﬁJ’ﬂﬂi‘Lsﬁfﬂuﬂ’JﬁlﬂQﬂﬂ‘ﬁl’W]’NLmJ ’)@Qﬂ@ﬂ%@ﬁﬂ?:ﬁﬂ@ﬂﬂ')ﬂ@@ﬂ@qu T

Falfauasiud dauiugdazisynauniguannasadluuLazialu (CQ/amine photoinitiator

% 4

system) d1mfunisnedwaslaadunignnrsduineuas wazi areesuljazandonedin

u q

dmiunianedweslaadusoaljisenail ddauiuasnnsnldlnglifomaniudoudag

Tuanrunisniuaslignaninnisdasuiu’
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Figure 6. Common sodium salt forms of aryl sulfinic acid employed
in dentistry. (a) Sodium benzene sulfinate; (b) sodium p-toluene
sulfinate.
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A Kwon TY, Bagheri R, Kim YK, Kim KH, Burrow MF. Cure mechanisms in
materials for use in esthetic dentistry. Journal of Investigative and Clinical Dentistry.

2012;3(1):3-16.
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materials for use in esthetic dentistry. Journal of Investigative and Clinical Dentistry.
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4. duanstinfinasuiulunasssniusmanszansduginmaunan (paper
point)
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wazithanldfude Tneladuussinniswlinge (sandblasting)
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To provide a wide application with CLEARFIL™ DC Activator

CLEARFIL™ TRI-S BOND Universal can be mixed with

, . CLEARFIL™ DC Activator to become a dual-cure
adhesive which can be used with self/dual-cured resin
cement or core material.

A |
B et 1
R ——

— *Working time will be shortened dramatically when not light-curing the mixture on the adhered surface.

n *The addition of “CLEARFIL™ DC Activator” to CLEARFIL™ TRI-S BOND Universal is not required when

using with “CLEARFIL™ DC CORE PLUS" or “PANAVIAT™™ SA CEMENT PLUS" .

nwilsznau 8 Msldiadasiantueniinmefianiunaasialnseauaustiinesias
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pagsNanduanitatnas (CLEARFIL™ DC Activator)
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aavuuudmsuanstinfnnsznanatsia (CLEARFIL™ BONDING SYSTEM) Tneldnaniu
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24AUsENaLYRLARETHART LA ATILILADT bALA LLE1UEANINNINFaEaY 90
ALg9 UazA19 Il Ase T99INNIINUNIUITIUNITNWLLAYS 2 N19ANEINIIE9IUD
asAlsznaun lignidamaanissmdnan launinaadadiun (Sulfinic acid salt) WiainaaLe

Fadaniun (Aryl sulfinate salt) uaziiAranuiunsanne 3.2 (1wdsznau 9)

. . - - H of
Materials Manufacturer Composition Application protocol 2 .
adhesives
Clearfil DC Kuraray Noritake o, X
< o . ‘ Ethanol, Sulfinic acid salt

Activator Dental Corp.
Materials Manufacturer Composition (Batch Number) Application Polymerization Mode pH
DCA Kuraray Noritake, Dental  Arysulfinate salt, accelerators, ethanol Mix liquids in 1:1 ratio for at least ~ Dual-polymerization 32

Inc (6N0007) 1-2 s, air-dry gently, light-

irradiation according to the
bonding agent used.

] = = aa a c
AUsEnal 9 @dulsEnatuedlAAtTNARTLAANLILAAT

‘17%34”1 Keiichi H, Kazuhide Y, Keita T, Antonin T, Yusuke K, Daiki N, et al. The
Influence of a Touch-cure System on the Micro-tensile Bond Strength of Self-etch
Adhesives to Root Canal Dentin. The Japanese Journal of Conservative Dentistry.
2019; 62(1): 39-46., i @ ¢ Dwiandhany W, Abdou A, Tichy A, Yonekura K, lkeda M,
Hosaka K, et al. Additive effects of touch-activated polymerization and extended
irradiation time on bonding of light-activated adhesives to root canal dentin. The Journal

of Prosthetic Dentistry. 2021
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Fnazliinaanlug

4. ANEILAIANEILATANANE LAIATNN LN WU UNNA AR 5N A

CLEARFIL
0 Activator

ol

nlsznall 10 NARSUTILARLITNARTLAANLILADS

TOUCH-CURE Conieht oF
Core Build-up Material

When curing, adhesive resins activation of paste’s

& composites shrink. With polymerization

the CLEARFIL DC Activator A A A

& CLEARFIL bonding agent -~ A H p N
combinations, Kuraray’s resin

cement or core build-up material l =

is activated when it touches accelerator (catalyst)
the mixture. This TOUCH-CURE BOND + CLEARFIL DC Activator

affect reverses the shrinkage
and starts curing the material
at the tooth interface first, Tooth Structure
which provides an exceptional
seal & long-term bond.

) a ) aa a o
MWUsEnan 11 NN NIUIBUARLTHARTLAANIILADT

pry Y1 o =X a a -
LN@M?@NHU@’]’:‘HﬂmmmizqaLﬂ@ﬂ?W@
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ARLSNaRTARsSWAdE (CLEARFIL™ DC Core Plus)
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d91 Alawn Bisphenol A diglycidylmethacrylate (Bis-GMA) <5%,
Hydrophobic  aliphatic  dimethacrylate, Hydrophilic  aliphatic  dimethacrylate,
Hydrophobic aromatic dimethacrylate, Silanated barium glass filler, Silanated colloidal
silica, Colloidal silica, dI-Camphorquinone, Initiators ae Pigment

g1 B laun Triethyleneglycol dimethacrylate <5%, Hydrophilic aliphatic
dimethacrylate, Hydrophobic aromatic dimethacrylate, Silanated barium glass filler,
Silanated colloidal silica, Aluminium oxide filler ia¥ Accelerators
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Wi (Buccal) LASA LAY (Lingual)
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1N Ertas H, Kucukyilmaz E, Ok E, Uysal B. Push-out bond strength of different

mineral trioxide aggregates. European Journal of Dentistry. 2014,;8(3):348-52.
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4. Cohesive failure TBIWUHNIATUUAN ATWNLNITUANYAIWUNIATUUAN

Force

Punch
Dentine——» <4—Dentine
-«

Test material

2N

Extruded cylinder of test material

AN

i) Purely ii) Cohesive iii) Cohesive iv) Mixed

adhesive failure in test  failure in failure
failure material dentine

Figure 2 Characteristic features of the four possible failure

modes. Dotted lines indicate boundary of original cement

plug prior to push-out test. Shaded regions indicate dentine.

¥
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NNUTZNAL 15 LAUNINNIIAAUTLANANNANUAINNURE ARALTN 4 Uszian

#81 Formosa LM, Mallia B, Camilleri J. Push-out bond strength of MTA with

antiwashout gel or resins. International Endodontic Journal. 2014;47(5):454-62.
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Figure 2: Types of failure occurring after the push-out test: (a) Adhesive
failure, (b) cohesive/cement failure, (c) mixed failure, (d) cohesive/dentin
failure

[
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NWUTENaL 16 ARtNNANANINANNNURNEARA 4 Usznn

741 Delai D, Tedesco M, de Almeida J, Chain MC, da Silveira Teixeira C,
Santos Felippe MC, et al. Influence of Infected Root Dentin on the Bond Strength of a

Self-adhesive Resin Cement. Contemp Clin Dent. 2018;9(1):26-30.
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1. Adhesive failure 22U NBRIGIUUBNBALT LA AR A AZNLTUANT
=KX a dw a v ] s
HARALINAINAUHIATUUBNDEINANL T

2. Adhesive failure szudnunatNuUIadagnaaasnogfulu (Test
material) uarduaNsEnRn axnuiannaaaingaaanlillnaniduansta

ARELNARNNURANLUANDENNANTTOT

Q U

14
A a ¥ !

3. Mixed failure aznuduastinfintnaguivuiosunanuisday lnad
Tamanasgaaan il
4. Cohesive failure 1B9WUHAAIUUAN ATWLINTUANTBIRURIAUUEN

v v
5. Cohesive failure 199TUa138ARA Az NLNTLAN TUTUANTEARIA
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vigg ¥

1. Adhesive failure

Mixed failure TngiwusanriL Cohesive failure 18956ANAADY
Mixed failure IngwLIsasfL Cohesive failure 184NURAALLEN

Cohesive failure 18994ANAARY

o w0 DN

Cohesive failure 189NURIAUUAN

14

nnisenau 17 fratinsnananuanmaainuintinfnannaasqanssAlaLaansal

LUUARNNTIA

v v
a. Adhesive failure 2e IR ULAZTUANF8ARA b. Adhesive failure 11914

[ a

SAANARBILALTUAIEARA c. Mixed failure AanauAI1 WA TN LAAIDNTUAEARAN

Q

Mmmaﬂﬂgl: d. Cohesive failure Tudug178n5A

1 1 Mumcu E, Erdemir U, Topcu FT. Comparison of micro push-out bond
strengths of two fiber posts luted using simplified adhesive approaches. Dental

Materials. 2010;29(3):286-96.
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nAquidnNAaes uazlinuanstiaRauniiiaduueniae

1%

5. Mixed failure subtype-1 Wua138ARALUNAQN 25-50% 1DINURITAR
nnaas Aniilu Adhesive failure 1t 39 NIAANARDILAZTUATEAR A
6. Mixed failure subtype-2 WUASEARALNAGN 75% J84NUHIIAANARDY

Anilu Adhesive failure 3l sxudedannaseuaziuastingin
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Group Adhesive Light-cure Time Abbreviations
1 Immediate NALI
CLEARFIL™ yes
2 24 hours NALD
s° Bond
3 Immediate NANLI
Universal no
4 24 hours NANLD
5 CLEARFIL™ Immediate ALl
s yes
6 S”Bond 24 hours ALD
7 Universal + Immediate ANLI
CLEARFIL™ no
8 i 24 hours ANLD
DC Activator

Abbreviations: A, Activator; NA, No activator; L, Light-cure; NL, No light-cure;

I, Immediate; D, Delay 24 hours

NNSAS19LASANNAN L LuN152q8l

Janalnsainldlunisnaaas

1%

1.98n9Unsndd uFuNIwina et naeg

1.1 azATaANTRALNAEFALeY (self-cure acrylic) A1N9uas@a1dn9

1.2 BRENANDZATAN

1.3 ladwneanasAsan

1.4 1praslulnsuainas

1.5 $N29T1ANUENLLLAF LA LA APIA

1.6 VSULILLHWATNY (pink wax)

1.7 MM%aU

1.8 putty
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2 58N 1d (11919 2)

q

a &

2.1 wansalaseaueusdgiinesias (nmisznaw 18)

2.2 AsNaRdLaARILAeSF (NWLsznay 19)

2.3 nagfanTAaTNAa (Nnlsznau 20)

2.4 pnlar-ng wnd-a15la %@@ﬁu waf 3 (nwilsznau 21)

2.5 vinazpsanta W uAudna1snIeuen 8 Haaing iduruguegnang
malu 6 JaaLng

3.'aqﬂmri17ﬂfiﬁ

3.1 naaslaneiuug

3.2 Lﬂ?l‘ﬂ\‘l‘rl’]F;ILLm (Elipar, 3M)

3.3 #1iu (incubator) (Memmert GmbH, Germany)

3.4 Lﬁﬁlmiahmm (Isomet 1000, Buehler, USA)

3.5 hanaamaLlilas

3.6 L?ﬁlﬂ\‘i‘w AAaUANA (EZ-LX, Universal testing machine, Shimadzu,
Japan)

3.7 naesqanseavuLLlduas (Olympus SZ61, Japan)

3.8 ﬂé’mfvg@miﬂu‘%Lﬁﬂmﬂul,muzdmﬂm (JEOL, JSM-6510LV)
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Materials Compositions Lot number
CLEARFIL™S’BOND 10-MDP, Bis-GMA, HEMA, Hydrophilic aliphatic

Universal (Kuraray Noritake dimethacrylate, Colloidal silica, Silane coupling agent, 850042
Dental Inc., Japan) CQ, Ethanol, Water

CLEARFIL™DC activator
Ethanol, Catalysts, Accelerators
(Kuraray Noritake Dental Inc., A10009

Japan)

Paste A: Bis-GMA, Hydrophobic aliphatic

dimethacrylate, Hydrophilic aliphatic dimethacrylate,

Hydrophobic aromatic dimethacrylate, Silanated
CLEARFIL™DC CORE PLUS barium glass filler, Silanated colloidal silica, Colloidal
(Kuraray Noritake Dental Inc.,  silica, CQ, Initiators, Pigment

ADO0404, 410427

Japan) Paste B: TEGDMA, Hydrophilic aliphatic

dimethacrylate, Hydrophobic aromatic

dimethacrylate, Silanated barium glass filler, Silanated

colloidal silica, Aluminium oxide filler, Accelerators

® ® 205351211,
D.T.Light-post™ X-RO Fiber-reinforced polymer, Epoxy-vinyl (matrix), Quartz
® 472012010,
ILLUSION™ ( R.T.D., France) (filler)
463652007

Abbreviations: 10-MDP, 10-Methacryloyloxydecyl dihydrogen phosphate; Bis-GMA, Bisphenol A
diglycidylmethacrylate; HEMA, 2-hydroxyethyl methacrylate; CQ, dI-Camphorquinone; TEGDMA:
Triethyleneglycol dimethacrylate

*According to manufacturers’ information
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1 v v
a o
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a 1

Tfazasanaiiail
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D
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2. mMasirenaeiuinLes
Tudupeutuianesiulniuas 1 2 ngu

ngx “NA” (No activator) LATENNURIABEAUAIENIINIAIEAFA

=

a . a s a = I a = XK a 1 dl
Lﬁ@m%l@imm@mmqummum 531 1au 5 qmmummmmimmmuim Tneang
= a A v v ¥ A
gamaNanaaNualfasldng e 7 Wi

Ngu “A” (Activator) n1anstinfnladt i lnseatausy e fuaa

= a

NANIAALTNARTUAATIILART FnefATI891 1 Fia 1 1T1UA1 5 AU wanlay 5 Juinay
=S a 1 tﬂl =3 a tﬂl o U a ana 1 o U
anstinmnlinaoulun Insanstinfndananiuaisnsziuniafinljisendusasauuuudn

siaaldnielss 90 Fund

[% J

3.nstiptAaaiulWILa ARt S AR A A LN URULLLYIUA S UAT19FRE 19N ARDY

TN W UAINTUA At annaadlne lEa1sALNANY NALTETIAEA (KY
a PR )y g o A iy N A a o ° ,
gel) lngsautsgnwzanld aniudnasiunEBa NN uEua998 9 luA e
1 v o v 1 aa = o 1 a = aa [ o a ]
WL LaaauiuAfeieesAIanla wnsaNdaniaunuiuindasiantaesnas Tnaandau
paste A WAz paste B Manniatanaanneudantanauas (mixing tip) ialdia 2 pastes

[ [ %

' o :,/ = a L) e Y @ ' aa v E/Qy dl ¥ 14
AANNINIAL ANUURAAPALTHARTADTNA A LHIANYI0ZATAN WAD LT 1 putty ‘1/]@?’1\‘11'3

|
= o

A ufuilanaanesnudiegquiuneasly iiedanaesantnzluluaswilounaaasiniy
(nwilsznau 26) grusunguladanauas (‘NL”) drsetsnasaaiulunaaslaneiuuas
funan 6 wifieuszazinarlunisiamiviimduanuusi daunguatsuas (1) ans
LLmﬁqmﬂ%qmmLm LED (Elipar, 3M) (nwidsznay 27) ?ﬁlqﬂzﬁﬂﬂl,l,mﬁﬁmwmqmﬁ'u
(wavelength) 430-480 w1 Tulume AINENIAAUTA (wavelength peak) 7 455 + 10 unlu
WA AN NLAY (light intensity) 1200 mW/cm® netlaneviasinug s aunadusng
AULNANG 10 HaR AT Tafuutifnaesieazasan udranauaaduinan 40 3unv
(nwdsznavu 28) ﬁ'ﬁﬁ@@ﬂﬂﬂ%ﬁ@@ﬂﬁ1ﬁ1ﬂ%ﬂ@ﬂﬂﬁ%ﬁuLL°]G]\‘]LLNWuﬁzﬂmwaﬂﬁuﬁﬁﬂﬂf‘/Uﬂﬁju
NALI, NANLI, ALl a2 ANLI zﬁ'quﬁq@ﬂwmmmﬂzﬁuﬁmﬁﬂﬁ@ NN NALD, NANLD, ALD

Yo

wae ANLD aziinliludluindsndannlaaan (deionized water) wazid1g1is (incubator)

a

gunnd 37 asAngadaanldduasdn uwnan 24 49Tue (ndsznan 29) waauaun

NAABLAINLINLIAUIZNARBNNEUAINFIDL1MARBIBANA NG LN
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Group Adhesive procedure Test
1) apply CLEARFIL™ S° Bond Universal to the Immediate push-out
1) NALI
post surface, leave for 5 seconds bond strength test
2) blowing mild air for more than 5 seconds
i .
until bonding does not move 24 hours water storage
3) insert the post into the mold, squeeze
2) NALD o }
CLEARFIL™DC CORE PLUS from the syringe 2L o' before push-out
4) light-cure from the top of the post for 40 bond strength test
seconds (with light protection barrier)
1) apply CLEARFIL™ S° Bond Universal to the Immediate push-out
3) NANLI
post surface, leave for 5 seconds bond strength test
2) blowing mild air for more than 5 seconds
til bonding d t
Hntlbonding does not move 24 hours water storage
3) insert the post into the mold, squeeze
4) NANLD at 37 °C before push-out

CLEARFIL™ DC CORE PLUS from the syringe
4) leave the specimen in the dark (metal box)

for 6 minutes (with light protection barrier)

bond strength test
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Group Adhesive precedure Test
1) mix 1 drop of CLEARFIL™ DC Activator Immediate push-out bond
5) ALI
with 1 drop of CLEARFIL™ S° Bond Universal  strength test
2) apply bonding to the post surface, leave
for 5 seconds
3) blowing mild air for more than 5 seconds
24 hours water storage at
until bonding does not move
6) ALD o .
4) insert the post into the mold, squeeze 37 "C before  push-out
CLEARFIL™ DG CORE PLUS from the syringe  2°Nd strength test
5) light-cure from the top of the post for 40
seconds (with light protection barrier)
1) mix 1 drop of CLEARFIL™ DC Activator Immediate push-out bond
7) ANLI
with 1 drop of CLEARFIL™ S° Bond Universal strength test
2) apply bonding to the post surface, leave
for 5 seconds
3) blowing mild air for more than 5 seconds
24 hours water storage at
until bonding does not move
8) ANLD 37 °C before

4) insert the post into the mold, squeeze
CLEARFIL™ DC CORE PLUS from the syringe
5) leave the specimen in the dark (metal box)

for 6 minutes (with light protection barrier)

push-out

bond strength test

2
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mumau’lumwmﬂau AN ﬂ’J’]&ILL%\i USINUBZNADAN

1. 4UAAUNTFHARLDENNAARILT LT UNAZ AL

FanLafaatnannaassagatadbalanm (Isomet 1000, Buehler, USA)

(nilszneay 30) AelFinnaeias FINNAUNURNEARA THLAALTURANNYUN 1.5 + 0.1

FaAwWmT TAAMNUUIIRITUNAGa LA Ranaan1alwlas (nwlsynau 31) Insazluld
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AMULUAAUATANAATDIAI2ENNAREY thesRulniues 1 FuazldTunaaaudaiuam 7 Fu

(nwilsznau 32) uraznguldinaaiulniues 6 Tu AiuudaznguarlTunnaay 42

q
v

FINTINNA 336 TUNARDLAIN 8 NFNNINARDY

v
ANU9ENaL 31 TAANULNIIANTUNARa LA RaRaaA1atllaT

1

|

OICDIOOIOIOR

A ilsznatl 32 FunagauNuundaLLNanRaaRulLaF 1 Tu
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2. MENATUNAZAL
T UM ARD LN LA M IN AT WIS IMAgaLENe TN
nangzuantantdim (cylindrical stainless steel plunger) Fafaunadnnivridatesias
Wi %ﬁﬂmaﬁqr]mslﬂé’u?l,qmuﬁqﬁmLﬁ@ﬂﬁu‘lmﬂiﬂﬁmumuﬁmﬁ@Lmuﬁu lfAasiFariane
0.5 DaAuAsHRLNT naauFtTungaeenandaniaunuil udaanA1use o qafin1sie
Aaduwal TuinA e o snaasintisn 3 wein 1awn 1.1 0.7 waz 0.5 RaRINAS
gunn 1.1 TadupsldTUTunageUTinIaInILAL 1 2 3 Ua1nEIu coronal 104lRasy

PUNA 0.7 NARNATITAUTUNAZAUNNIAINTZAL 4 5 LATIUIA 0.5 NAALNATIEAUTU

NARALNNIANILAL 6 7 (NNLsznau 33-36)

ANNUIZNAU 34 WINATUNA 1.1 HARLNAS
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ANNUIENAL 35 WINAUWIA 0.7 HARLNAST

NNUTENAL 36 WINATUIA 0.5 NAALNAT

WAl tiafiu uwsAneNuRNgNEARAMae A9l a AT Tng

A Aa X a v P | 2 v )
ATUIUNUNTNYNEIARARLIGRAT A = TTh(r,+r,) N8 r, A8 SANT2RR WU apical WAT T,

A o A

" Y = A = iy [y
A SANURIABLNUATY coronal T ARATNANN 3.14 LAY h ARAMNUUIURITUNARALUL @:1@

ANANLTLIIRUsEnAfan e NNZNgAa (MPa) (Al-Assar wazanse Tuil 2015)
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TUABULUNITAANBULANNANURINNURERAR A

4
A a KR a v

AANHOIEANNANIAN LR EARRRNEALaNTaNAUNNTdaINdesaans sl

v '
a P

wuulduas (nanwdszney 37) wargusaatNTunAde UM UAIUNUIBIANHITAIH

1y . A = o 1y AL A = o . a
NLV@QLLW@Zﬂﬁ‘?&LﬂVI LW@ﬂﬂEq@ﬂﬂmgﬁﬂ'ﬂﬂﬂ')’]ll@llLW@QWWUNQH@M@?&V')WQLﬂ’ﬂﬂﬁuLL@:ﬁ

[ %

Tannaun Ui NAa99aNIIABLAARTIAULLLAINIA (NINLFEnay 38) Usseneanty

ANLFLINIINIIOLUN
o v dldgl, a KX a o da’
AWNLILNNUBIANHANARINNURILARA A9
UszLnni 1 Cohesive failure a99hasRUMFadanNBRNWIL
132N 2 Mixed failure Aa Adhesive failure AWUFINAL Cohesive failure
A = o 1
189RNDLNUVTRIAR BN LAY

Uszunni 3 Adhesive failure szndnaipesiulazdaniaunuii

ndsznay 38 NABNANIIAIBLANATAULLILAINIIA
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NsAATIERI YA
ADAN LT lUNIsIATIZRTaYA
AAILdayARILATATINITLUN (Descriptive statistics) tmeisinAIA9N

wisuseiusznaeanuiatutianaldsunsy 1BM® spss® statistics 20 Taaf1uuaan

o o aa [

Hpd1Aryneananssiuanmeiuieaas 95 (0=0.05) Ainsziidayalaaldnisinsyd

AL T 99UNNGRER (One-way ANOVA) uaziFauiatAnuuAnFINseud1anguaog

a o

nmeaaunt (Tukey’'s Honestly Significance Difference)
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1a9iannawnuiuriatinsassuuuiumeaiulniues Telingudanting 8 ngu nguas 42
T wainguaNaenIs dastinfnuazanInszuniaialfizenUnfaewUL nsanawaY
LATITEZINANTENARALAIAY N LITUIITUsENABEN 1Aun ngu NALIL NALD, NANL,

NANLD, ALI, ALD, ANLI az ANLD RH918asiaeiANanI1sAneI A9t

NANISNARALAIANNLAILTINUENARAN
NANISANEIA2EANALTINTTUUI (Descriptive statistics)

NANTTNARALANANN LIS NUTZNAGAN iﬁﬁWLﬂgﬂﬁQ’]NLLéﬁ\‘I LINWUSENARDN

%
o a 6 o

(ndszneu 39) Al nguavinnstiaeiulWuefiudanneunuiunfuandnainas

I =KX a = = e A & 1 o £ a aaa 1 o
mamaﬂmmmmmvxlaimmmmu EIQ‘LJ;LQ@?LL"TJ'ZQ?QNﬂU&W?ﬂ?ﬁﬁluﬂW?Lﬂﬁ‘ﬂ{]ﬂ??;l’}‘]_lﬂ\llﬂ‘)’&‘ﬂ\‘]

= a

LUULAREAARTUBATIALAET RIHLAY UATNIAABLAIAIINLIILINRUSENABANNUNAINIS
— 3 " e o 4
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95% Confidence interval

Mean
Group Group Std.Error Sig. Lower Upper
difference

bound bound
NALD -2.244737 0.35800 .000 -3.336871  -1.152603
NANLI 1.740684 0.35800 .000 0.648550  2.832818
NANLD -0.5637863 0.35800 .806 -1.629997  0.554271
NALI ALl -0.892800 0.35800 202 -1.984934  0.199334
ALD -2.973805 0.35800 .000 -4.065939  -1.881672
ANLI 0.680031 0.35800 552 -0.412103  1.772165
ANLD -2.399783 0.35800 .000 -3.491916  -1.307649
NALI 2.244737 0.35800 .000 1.152603  3.336871
NANLI 3.985421 0.35800 .000 2.893287 5.077555
NANLD 1.706874 0.35800 .000 0.614741 2.799008
NALD ALI 1.351937 0.35800 .005 0.259803 2.444071
ALD -0.729068 0.35800 459 -1.821202  0.363066
ANLI 2.924768 0.35800 .000 1.832634 4.016902
ANLD -0.155045 0.35800 1.000  -1.247179  0.937088
NALI -1.740684 0.35800 .000 -2.832818  -0.648550
NALD -3.985421 0.35800 .000 -5.077555  -2.893287
NANLD -2.278547 0.35800 .000 -3.370680  -1.186413
NANLI ALl -2.633484 0.35800 .000 -3.725618  -1.541350
ALD -4.714489 0.35800 .000 -5.806623  -3.622355
ANLI -1.060653 0.35800 .064 -2.152787  0.031481
ANLD -4.140466 0.35800 .000 -5.232600  -3.048333




AN 7 (p1D)

86

95% Confidence interval

Mean
Group Group Std.Error Sig. Lower Upper
difference
bound bound
NALI 0.537863 0.35800 .806 -0.5654271  1.629997
NALD -1.706874 0.35800 .000 -2.799008  -0.614741
NANLI 2.278547 0.35800 .000 1.186413  3.370680
NANLD ALl -0.354937 0.35800 975 -1.447071 0.737197
ALD -2.435943 0.35800 .000 -3.5628076  -1.343809
ANLI 1.217893 0.35800 .017 0.125760 2.310027
ANLD -1.861920 0.35800 .000 -2.954054  -0.769786
NALI 0.892800 0.35800 202 -0.199334  1.984934
NALD -1.351937 0.35800 .005 -2.444071  -0.259803
NANLI 2.633484 0.35800 .000 1.541350  3.725618
ALl NANLD 0.354937 0.35800 975 -0.737197 1.447071
ALD -2.081005 0.35800 .000 -3.173139  -0.988872
ANLI 1.572831 0.35800 .000 0.480697 2.664964
ANLD -1.506983 0.35800 .001 -2.599117  -0.414849
NALI 2.973805 0.35800 .000 1.881672 4.065939
NALD 0.729068 0.35800 459 -0.363066  1.821202
NANLI 4.714489 0.35800 .000 3.622355 5.806623
ALD NANLD 2.435943 0.35800 .000 1.343809  3.528076
ALl 2.081005 0.35800 .000 0.988872 3.173139
ANLI 3.653836 0.35800 .000 2.561702  4.745970
ANLD 0.574023 0.35800 748 -0.518111 1.666157




AN 7 (piD)

87

95% Confidence interval

Mean
Group Group Std.Error Sig. Lower Upper
difference

bound bound
NALI -0.680031 0.35800 552 -1.772165  0.412103
NALD -2.924768 0.35800 .000 -4.016902  -1.832634
NANLI 1.060653 0.35800 .064 -0.031481  2.152787
ANLI NANLD -1.217893 0.35800 017 -2.310027  -0.125760
ALl -1.572831 0.35800 .000 -2.664964  -0.480697
ALD -3.653836 0.35800 .000 -4.745970  -2.561702
ANLD -3.079813 0.35800 .000 -4.171947  -1.987679
NALI 2.399783 0.35800 .000 1.307649  3.491916
NALD 0.155045 0.35800 1.000 -0.937088 1.247179
NANLI 4.140466 0.35800 .000 3.048333  5.232600
ANLD NANLD 1.861920 0.35800 .000 0.769786 2.954054
ALl 1.506983 0.35800 .001 0.414849 2599117
ALD -0.574023 0.35800 748 -1.666157 0.518111
ANLI 3.079813 0.35800 .000 1.987679  4.171947
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