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# # 5176140232 : MAJOR PROSTHODONTICS
KEYWORDS : PUSH OUT BOND STRENGTH / SELF ADHESIVE RESIN CEMENT / ROOT CANAL
SURFACE TREATMENT
SUPAPORN DURONGWONG : EFFECT OF ROOT CANAL WALL TREATMENTS ON
PUSH-OUT BOND STRENGTH OF FIBER REINFORCED COMPOSITE POSTS USING
SELF-ADHESIVE RESIN CEMENT. THESIS ADVISOR : ASSOCIATE PROFESSOR
ISSARAWAN BOONSIRI, 95 pp.
The objectives of the study were to evaluate push out bond strength of FRC posts luted with
different resin cement systems, to investigate the effect of root canal surface treatments before
FRC posts luted with self adhesive resin cement and compare different root regions on push out
bond strength. Sixty single-rooted mandibular premolars were randomly divided in six groups
(n=10), decoronated, endodontically treated and prepared post spaces for Fibrekleer~ no.3. Root
canal surfaces were treated as follows, group 1; applied Excite” DSC and Variolink”I. Group 2;
applied ED primer Il and Panavia F 2.0. Group 3; applied RerXWUnicem. Group 4-6; root canal
surfaces were treated before before posts were Iuted with RelyX Unicem, with 37% H,PO, for 5 s,
17% EDTA for 60 s, and 17% EDTA for 60 s +2.5% NaOCI for 15 s, respectively. Each root was
sectioned to 6 slices, each 1+0.05 mm thickness to represent the coronal, middle and apical
regions. Push out tests were performed by an Instron” machine at a crosshead speed of 0.5
mm/min. Data were analyzed by two-way ANOVA and Tukey test at P<0.05. Every specimen were
evaluated for modes of failure. The results showed that bond strength was significantly affected by
root regions only in group 1(P<0.05). Push out bond strength of group 1 in coronal region was
higher than group 2 and 3 for all regions (P<0.05). The bond strength of group 1 in middle region
was higher than group 2 but not different from group 3 for all regions (P>0.05). Push out bond
strengths of group 1-3 in apical region were not significantly different (P>0.05). Moreover, push
out bond strength of group 4 was significantly higher than group 3, 5 ,and 6 (P<0.05). Whereas,
there was no significant difference between group 3 and 6 (P>0.05).
Department: Prosthodontics Student’s Signature..........cocoo
Field of Study: Prosthodontics AdVisor's Signature.........oooeviiiiiiiiiii
Academic Year: 2011
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v A dl o a dl 1 % 1
UTTUTAIEY LRV AV BTN ‘W‘LIﬂW?LLﬁ]ﬂMﬂU?L’JHAﬂ@’WH?WﬂﬁusﬁﬁiﬂJ'&’m’ﬁﬂ LLﬂVL"lI‘]EIJ?m&ELMN
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2.2.3 tnaaNuLdulanaalanau (polyethylene fiber post)

A a d’l a v a aa dld 09/ o A % X a

weaiurtatnasanidulonedeiaunivininluianageuazindaufnaanstinbn
18un iasAugdiasuLaus (Ribbond, Ribbond Inc, Seattle, WA) Wulanaaafaninisaiu
fuedieanniniaseawan ( crack propagation) WAz WiN138 ARATINALALTTUT LG
Tnaanstinfnuazisutinusanisounsndudin i udulonefimainigsadunsg
(linear) dapraumasiudulanadieian Ae a1u1anusnebenulslslnglufeasnnen
1 dgj d! 1 2 %3 1 1 QI =3 a A dgj
drumanradiianulupasssniuiediupeaBinfanangdasiiinistinRnedanas R LNNaw

[ % 1 a a ' dl % v ay dl
Aunsndnaslimuglssrasnaassniuuaziianedieiidansefusoauasdianaay
£19PA% 480 W1 TNms Erkut wavpnue ©7 Anminissaduidutninseudnamasiunayaii

1 dl VYo % A a aa a aI/ = v tdl
ARBNIINTL WUdHUN AT UNsysnEFos e afune A iaWin N5 TuTias Ngn 709898
Aapaauanaiann Turker wazAy ' s1enunIsRnmuNaNTYsieAURe Raey
a ad a = ~ A ~ = ° =

nealeRaukarAsauimiAnugg 1 U nulnismgaresneafuines 1 @ aInauIuT

Wi 42 T wazunifanisunndaunnifluiuuysaednls ©”

2.2.4 ipaswNundsznaumedulanaainasnaaliinanaaiuas (resin-
impregnated non-polymerized fiber reinforced resin composite post)
1Hun ineaiuBfiaiainedann (Everstick”, Stick Tech Ltd, Turku, Finland) iAegwi
a dal 1% ¥ % . a I'g a el [ 1
DI P ARl LA SN o (E-glass fiber)azwagaLiasg Iﬂ?;l‘l/\l‘ﬂ@LN@?Nﬂ’]ﬁ‘@’]uﬂuﬂﬂﬁﬂQN

¥ a u‘d‘d 1 3 . dl % a a o
Wulanad LN@?VINEH?’]\‘] VALRIN (linear) T9L9eNDLANNAR NN ALNNIATULAR

1 '
{ =

(polymethylmetacrylate) wazngundzUirasioniesdu (cross-linked) dtlsenaudiaeia
aLdaLa(Bisphenol A Dimethacrylate; Bis-GMA)Tawluansouziail lafieu (semi
interpenetrating network;semi IPN)iflun13annsiinsaswan (crack propagation) wa it
=KX a a 1 a A & KX a a A 8 =2 ¥ a g
NITEARALTINALLN LA LN LR Tﬂﬂ@q?ﬂ@mmLL@ZL?GﬁusﬁLllum@’]lm?flLLVI?ﬂSﬁNLﬂq1ﬂ1uW@@Lll’ﬂﬁ‘

allal | ¥ =2 { KX a A g g oA KX a 1 ]
NNIUINNAURTINIFAN AU AR AYRILADEINULDLIDTARN WU’]’WNV;}WLLNEI@GI@VLNLLWFWH\‘]

u

o

A ° @ a = A a a2 4 e o
Aumesiudniaglaialanslnntsnuazinesunanndadsuduloafuan nsunniin
Aa &L Ay e Y A a e o o A oA P
mAnuluun A FuNsysusfoaneaiurintlazuan ludusdutinumisadunas Wusas

A% 56 LAZINANITLANYN LT utinRnTsdNuResuiUItaRusasay 30 uansliiiuininas



2) P v o R a aa
LL@%LN@I?J?QNT]‘LI’&W?EI@ﬁl@%m@quﬂitﬂﬂum@\i

o = s (5

AuUalATRN9E AR AT AL T LT LN LE

ﬁmalﬁmﬂ‘ﬁaﬁﬁL’SNL@(Triethylene glycol dimethacrylate; TEGDMA) N
(Hydroxyethylmethacrylate; HEMA) @1s8aRawaniini s udimusiunsndudinld luaes
Audulawadenanldn IneiFuinin12unsnduaaastudimusintdnduialifina lunng

= = o £ (58)
LNTNTGNURIANTE AR ALLNLIUL

225 haaNwgasiaile (zirconia post)

dutlszneutesiesiuaiiniine weiladuslneenlss (0, lnoefladied
P namneaiu lGun Gnvisen awdlad wasinuea nedrsasaay weslal ¢l
(Y-TZP) @afimmaninues wasladien wedrsasa nausuanyianean s ( Y,0,) $atiay 3
Taeinan inesumeslalafufeaiuidadans Sanudumiusanisuanvn fasnuéiu

NNIAMIBLAZANNAIINIUNNANNIaNEY laifnn siaeuulasgtsaiiadunszuaunis

(59-61

a ' =2 a o ) a o No o a -
LW@ﬂNiﬁﬂ@\‘] LLmﬂqLL?\‘]ﬂﬂmﬂFLUVﬂ@@\‘]?’]ﬂﬁum’] Lu‘ﬂ\‘]@’]ﬂbl,llLﬂﬁwuﬁzLﬂNﬂULisﬁusﬁLNum

Tnafunlfifunisysusficanesiuma flaliaddnsnisugavisaunngenaniun lisunig

2 (

ysnizhaaiiesiunenindmdiudulaedwiiteddny “ A-harbi wuaz Nathanson ® wid

a o

a A a o A o =~ . a o co | A P R
1BnanianIsuAninAetunI1sdaRnserd T uENLAT LR aaiY Tnesfudiuustafniy
o 1 R a o A dl = dgj a A = % a6 v [ %
piiaAaaIsniuLs e aRaURes e e N LR R asiuEaslaa AaeR s lEnsai e
fanfunanslaau ( silane coupling  agent) WU THA NN TANNNTE ARATILILT BT L0146

dl A a dgj 1= aa | ] % = dy a A a
Hasanpesiustiailiiansianiegludoulsznay witissauiuiiomesiugesiadie

a a o

Aaea lmslupaadann ( tribochemical silica  coating) AMNTOLANNTEARANLILITY

%

= % (61) a4 A& s a o A a o oy | o
GﬁLNumﬂLﬂ LL@gLNﬂ‘W‘HNQLm@ﬂﬂulﬁﬁﬂitﬂl’uﬂLﬂ@ﬂ’]ﬁ‘LLmﬂﬁﬂﬁJﬂLLN@qN’]?ﬂL‘ﬂqﬂqumuﬂﬂ‘ﬂﬂi@

wagllanunsnysous il la

14



a & .
LSTUTLNUR (resin cement)
Taqiiusgudiuus lFFuautanetinaunsuans lunneiuangss lwesandenues

a A rdl A 1 o‘d‘ A a R a o dl o a a v
U LTanI @R Ae eanstaRafuaiuwazdanlssinnistunenIndnsiae

© | arddlndAsetuLilae

WUBLANLAZNNAANAAARS fnsazanesanlugannazdeatn
Wi
dquﬂizﬂﬂuﬁ”uﬂmmmLﬁu%muﬁ arunroutsaanEidly 2 sunn “* Fe
BYATANLITUTINUS ( acrylic  resin cement) alamnATuLARTLLWE ( dimethacrylate
cement) 1id) p.A. 1950 © ayedanisTudnignuAsiun lugduudRLATdIMAY
ANUHNLUIENALAYE HULNTIANNIATERANDALNES ( methyl methacrylate polymer) (m‘wﬁ?i 1)
Jandaunan ( filers) wulsdailedoanlas (  benzoyl  peroxide) Fugnssadnslunig
NALREeN wazdaureamadlsznaunaeidniedia ( methylmethacrylate; MMA) wAZLANL
\uansisal)isen (amine accerelator) anansniisneRmeffaniieiienaudaumiuas
anuvaadinfnaiu

sieanluill pLA. 1970 sTuFsuitan T aagunuysuslaafidauwlsznen

a

Indaeniudangaiusiuaenindnaa BTwEianduaziandaunsn douseauvisnd

v
%

1srnausnanediNafizanauaiues (i D1FuA Daaeule wazNauawasniiuun

)}

Tuanasn laun Bndaue ghdue ( Urethane dimethacrylate; UDMA) uaz 18an 6o
A gy o o o) Ay e al = a , oA s v
LW@IﬁL?sﬁusﬁLNumNﬂquMumu@ﬂ@\‘i HAURALNATNTDALLNNNITUAR A LT 8NN LA I‘V\I'H‘LNW]’]

(4-methyloxyethyltrimelletic anhydride; 4-META) Inaldiwuulsdailafoanlosiazuaninls

[ %

At (- Camphoroquinone) uansfafunsfinlisen sanviadandaunsn 18un

A . . % = . % = . .
ARAARLATANI (colloidal silica) LNALULTEN (barium glass) wazwiaeiesiaLie s (zirconium

glass)

@]

HoCox
OCH3

MMA CHs
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cH CH, CH,,,

H,l:='!:: r ?u | ?" Je=HE
£0—0—EH,—CH —EH,— 0 T 00— CH—CH—CH,—0— O
CH, Bis
Bis-GMA
CH, CH,,
H,l:‘.={:/ fH‘ ?H‘ “e= HLE
\Gﬂ— O—CH,— CH,— 0 — GO — NH — CHy= CH — CH, — C= CH;— CH;— NH— CO — 0 — CHy={H = 0 = D[‘,',
I
CH,
UDMA H
LEH, (=1
HLE :c\' ,c: HE
CO = Q==CH = CH_ = 0 = {H = [H= 0 =CH = CH= 0 = 0C -
TEGDMA
CH, o CH,
- &
HE=C, I H.0 RE=c,
£ = O —CH,— CH =0 —C0 @ \ . 0= 0= CH,= CH,—0—C0 cooH

o OOH
4-META & 4-MET

. CH,

HL=C
™0 —0—CH,— CH,— OH
HEMA

AN 1 1dRalATE TN IANIBINBUBLNSUAN LT ULANTEARA (adhesive) WAZLITL

a @

Fuus MHun 1iudne (MMA) dgaduie (Bis-GMA) gaduia (UDMA) Naanianie
(TEGDMA) TW518F1 (4-META) WAz F:1 (HEMA) AINANAL

UAASANITRIAIN Watson Way Curtis litla.a. 20087

! a A d”a a 8% o 1 o dld

dounnnstuinuilussuutifanedweslffqasestoniuuas sluuuniangly
4 a | dl a | a asa A IS
iesnan wuasily 2 vaen vaaaniiidiulsznauaesarssaniaifinlfisanse i uay
ansnsziulifinanedimaifoauasane wannlsadluuw Bnvaasnisidauilsznanansansss
% a asa A a ' & a a ra‘ % dl ] 3
funiaifinlfisenfe wulsdanedeanlas naianefiwesEnsulanandiulerisaes

waaadinficariu Mianisnsefuliifalfisemaniidieleius iiuulsganledeanlafinn

A A

nsuansailualyadasy (free radical) wisaidalduaanaiaAauenaAay 400-700 w1luwwas

asa

Aannenszbiuliinan nlsrd luniinljisansonfon (N 2)



Photo-initiation chemical initiation

Camphoroguinone

';CI
+ tertiary aming
Eenz oxide Tertia ine
(o]
468 nr%
-

o
Il
C=0=0=C

o H
e i —oR
& i
o o H A ?
1} [] + e R R
c - & N—CR,
n i i H
R R R R R R [+] o -, |
ketone excited stata l @g_d ‘0—2—@ & ,"','\_Cﬁz
R R
i
o H -«
electron transfer 1. |
C’ +—— N =CR, 0 o]
A A} Wi . I _
R R R C=0 _/ '0=C N —CR,
1A
R R
e /_/ ~ F
/ initiator radicals
/ hydrogen transfer
-~
OH
| o PR
[ N —CR,
N A
R R R R
initiator radicals
Initiation reaction
) CH /— =" __CH,
R + HL=C, —_— R =+ HL=C — R—HL—C_
CO—R CO—R CO—R
Propagation reaction
?HJ ~CH, "I-:Ha ?Hs ~CH,
R—HEL—C + HE=C_ —— R—HL—C —HL-C * HE=C
i coO—R i 5 co—R
| 1 I
R R R gal formation

AN 2 LAASTUARUNNTLN ANDALNAS AN LAILAL TR ATEIANLAIIAINNIASLAR

WIAIANI2890 N Van Landuytuavmanie Wil a.@. 2007

v
[ %

vana uazanzuinguisiudimuiauduneuniseisanionu 1 3 nqu Al

a v

1. InnaaandisaudNuA( total etchresin cement) 1 1) 4138 ARAEIHBTWLNN

'
a

waviEalauaus (Syntac”/Heliobond®, Ivoclar Vivadent, Lichtenstein) visaanssnsngfiaLen
lavimLaad (Excite"DSC, Ivoclar Vivadent, Lichtenstein) Tgauriinsdumiuusitiianisiands

Wiraq13laadAY)( Variolink”, Variolink”ll, Ivoclar Vivadent, Lichtenstein) 2) anstinmngiia

Insduausuaus 1BuA (Prime & Bond” NT Dentsply Caulk, USA) ldsaniuisudimus
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¥

g% ANAL 31 (Calibra®, Dentsply Caulk, USA) 3) @nstiamntdieeelfueuditla naa

(Optibond”  Solo Plus, Kerr, USA) M#aufuisfufiuusiiie wndasiaundas (Nexus”,

v
a o

Nexus'3, Kerr, USA) 11l s 1Edauiuanse aR AN N dwmna1n i 215 uan 1 winuiioniy

% 1% 09/
AYENTALLACRINUN
o’/l o a oA d” (66)
WUABUNTITNINTIULBILTT UL LN LATUA L fasldnsanaanasnaNlindubasas 30-

40 dfuanniuiafuiioaanaansefiuieg udadnaineen FlRnsazane1aanan

1
A

lansangaznt lndng fgmmuﬂummﬂmw'mmﬂj waiululnsuns daaliifianistinfn
FanassudnsTuduiiuRandeuil dauduiiefuAnnisaaneestuade fuavans
atuyranlnsetennaariay Tl IAaawdean I AN Inswe it
TaalFuan1nineneneaaanlindansanisunsninuaesdnstinnn naansinswas
1srnausnsNauaiNasLarifiiazatlssinynes@ing ( acetone) YaaLan1uaa (ethanol)

Fannazanawatidinllegununtinegsvundepaaaian tllanazeseuaieungn

(67)

1 P4 1 1 1 ¥ % 1 QI o dldy a ° Y a
mumﬂﬂmmqwivmwmuslmmm L@‘Lﬂ,@l LAZAELNNNANNUNNURIN TRNANNT

v

IMALHTaNTE AR ARy W&t afia HnNsunsniNTesreue e Fuanst afadn

9 v
T lugnwguaastafungnisisanlifaansa ludurasuiuiafusduunnawalulaswns
. . o & = = - v ' P
(micro resin tag) wazludunaRuinsunsnTnrewenamaidinliuinsessnananaun
o Y a | ag/l a A 1% :/1 a ' o ' (68) =
gnifuanwliiadudulaizanlsznaufadurssdusauiulasspeaaiau® S

wunlszanns 8-10 lulasiums”

2. LN ANTLSTUTLNUA ( self etched resin cement) 11 1) TnaluaiNTAN

1
o ¥

dlunsetfiaan lwsiuas (ED primer,Kuraray Medical, Japan) MsauiuisBuiinusiasd aniun
A 21 wuReen (Panaviaw21, Panavia F, Panavia F2.0, Kuraray Medical, Japan)

2) Twswaindmnuilunsatiiean wswaiy ( ED primer Il,Kuraray Medical, Japan)l

=

FNALLITUTINUAE Fan uReen 2.0 (Panavia F2.0, Kuraray Medical, Japan) 3) lng

%

wasnipnudlunsaiidedanassinamedianazd  (Multiink®A/B,  Ivoclar  Vivadent,

1
o ¥ Q/QQ

Lichtenstein) M3anriisfudinustisiasianags ( Multilink”, Ivoclar Vivadent, Lichtenstein)

] 9 v
B8 R U s Tt asadunsaluni s fusanniuRate iy
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SIuTwWussT UL IR dURe uNNIMNIUanaLiean laN1aNNsNARNNEANANA T
dupaunIIBLazeINsdeaiuIaINsinE Instihngierdueeinsanisuniudouses
wauatailulwswas 1Hun wansaafuandan ( carboxylic acid group) Wsauynam
Waane3n (phosphate acid group) 1 10-lBNAN (10-methacryloyloxydecyl dihydrogen
phosphate; 10-MDP) Adan (2-methacryloxyethyl phenyl hydrogen phosphate; Phenyl-P)
(i 3) anuiilunsanagflulnswaiinuiinnasnsarsetiuvisdluduiraauiuuaz oy

Y o ' v a = oﬁ” o 1 |
wianunelassdapaaaauld pmnuatnnsnlunisaasansetivrisduuiuaAi AN

o

Ao A o < | = | < (66)
NIANNEINTD rmLL@mu@qﬂumuﬂ?:ﬂ@mmmmm N@Nﬂ%iu&l‘ﬂuﬂ bNaT

CH, |

4

H,C :E\ 1'.;'"
0= =CHy= CH,;~ CHy— CH,—CH ,— CH — CH ,— OH; — CH;— CH,— 01— IF:‘ = H

[}

10-MDP

CH,

r
HE=C_ e
C0—0—GH,—CH,—0~P— 0
L]
a o

A 3 wanalAsaas1annaARaee10-lBNAN (10-MDP) wazWian (Phenyl-P)

Phenyl-P

UAASANITRININ WatsoniazCurtis lutla.a. 20087

anstpAnszuumafEndanunsoutvaendy 3 ngu® muaaaiflunse-sng i

A9a AN N7 NN AT UA LN B S LRI (NNT 4)AaT

Dentine

. s -
Mild Inormodiary ‘Strong'
pHe2 pH = 15 pH <1

PN 4 uAAIANAINITD lUNNIANARTUA e FiNaA NI un T lu N a S A LAN AN

UAASANITBIAIN Watsonuay Curtis 11l a.a. 20087
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1) anstinfamaidndnalauilunsaga(Strong self etched adhesive)

astinRnszuLmaiiEndiaAtAnNillunge  -Anetiesndnuizewindy 1 (pHS1) Binl

a = q’// A % a < [ a o dl RKX a
@W?@H‘LW]?E&&LH?]HL@@@Uﬁu@jﬂ@@’]ﬂ‘ﬂ@ﬂiﬂiﬂﬂﬁ\lﬂ Wafluansnuzipganunnuluastinsa

o (69-71

1 ) :// dl” A a a o a a ' dlgl
szunlnnaaland Mmmmﬁuwmmmmawiﬂmmm@ﬂuumﬂ inan9itlavasviaiia

=

Wuuarlnsedereastiau uaziledljisenafianedmeiudonuduladaanlssunn 2

TulAsiumns® "

2) gstippamslandnianilunsniiunana(Intermediary strong self etched

adhesive)

= a 6 [~3 el 1 [~{ al [~1 1
ANTEARATZULIEAN B NTN AR LNTALNUNANS HANAINHLTILNTA -ANLFeNITl

RX a | d” a = o’// A 1% A o | o
1.5 mmmmmluﬂzguumma?ﬂzﬁ@wmmuumﬂmummuﬁﬂmmu@uﬂunzgmmﬂ ANTIUS

:/j a a a K ] [ 1 A ] tdld a = %
?J@QmuvLﬂUTmV]LﬂmﬂluLLU\uﬂu 2 AU AR @Quuumuﬂqim@’]ﬂ@qﬁ"ﬂHUVﬁEﬂﬂuﬂm LL@ﬂu
) P Al A Ay \ o= o S a aa = - "
mumﬂ‘wzﬁmHmﬂﬁ?ﬂuuwwﬂlmuwmumwu@ﬂ‘]:’rm::‘ﬁuia‘]_lﬁ‘m‘wN1ﬂ®?®ﬂ%@tWﬂ‘VIlﬁﬁmx‘lLﬂmﬂ

fgl
a

1
gl

3) astinpamaiEndninmiilunsani(Mild self etched adhesive)

KX a | & ol | =
anstinsnszuuiaailigndiAAnmdunsadszinn 2 HAvnainnsnlunisaansan
a A o og/J dgl =R IS 09; a A 1 =
safiuad ludwlleduliantszione 1 lulaswns Bdualisfivasataaielansandazng
P ] = o A 1 ' 1 09/J a
ndlFiesunadon wulansangezni nsivaastsaulassisneaaian uazlinudulaisn

T usiwuaneusdunlsenaufae

\HansaaaufteniesqanssalBidnmseutiindeensin
09; IS a dld = 6 A 1 Aa a ¥
fuaies WwiuunuazAeaalauiillansendernindvasuaest nasduumnliuinies
09}; = o‘d‘ A 1 a [ A o 1 6 o 1%
wazdu lansengeznnsdnvasmaestanisnfiaiussiniiungleidulunenemess
Yoshida uazanuz”™” sngauaneuznisiinfinszudnayifaridusinge fuuaaides
Tulansandeznilng InedAnm ureaamlaliliia-n 10188AR wazvypiuendanulng
! 1 o o ! a o A o = 1 o o dl ! o ¥
RN wudwmyileidusne g saiiaussiAliuwAaTeN vyieidununnseiulidue

o

HARANULARLNLANFANTU LAZ AN AINUFABNITALAN N NLANANNAY ANLTILTe 11

1%

nstiaRnAAINNIsEinRANINqanaANdRTuasius AR ssdewAa Nt AarTdusan



TUN1INARALANINAILINEALLLAITZALAANTA ( microtensile bond strength) 5x1td19ansEin

a a

a | & s ' =K dld | 1 o Y 1 ©° [ =<K dl ' =2 ai
AALIaNLANT WUQW@W?H@M@WNﬂ’ﬂllLﬂuﬂ?mzﬂﬂﬂ']’mﬂiﬂﬂ’m’]@\iLLNE]@V]?J’]TW’M@']?EI@M@V]

fAnutlunsasingn’”

AN997 1 LaRAIANANNITILNIA-ANgI9sNRE ARSI ANt RAT UL AT LENT

- AANLungA
a v
AN ARA dszinnnns e )
109 nsises (pH)
wamdadnsann waatlad 79uN9A INTwNes uazuaumadin
(Adperm Promptw L-Pop, 3M Fneii (one-step self-etch) 0.4
ESPE, USA)
o P o ™ o A" @
wianW weatletl 2 (Prompt L- 391n90 ININB5 LazuauRadin
5 0.8
Pop 2, 3M ESPE, USA) Razniu
I ® - = 9
7l 3 (Xeno® IlI, Dentsply, USA) 391n9/ INaNas Lazueumadi
1.4
Aneirii
lauaus (i-Bond ", Heraeus 79190 INILNeS LazUauRadin
1.6
Kulzer, Germany) fagifiu
wandd lwaines (AdheSE” s9uN9ALAY NI SN Aqe
primer, Ivoclar Vivadent, LATHUAUAILLEN (two-step self- 1.4
Liechtenstein) etch)
a o = c v v o
AANHLAUA LILANAA LOAD sauNTALAY NS Aneifu
(Optibond” Solo Plus~ SE, Kerr, WATHLBLAILEN 15
USA)
a A a & o Y v o
LARLSTA LBAD LAUS INTLNDS s9unALAY NS Aqe iy
(Clearfil” SE Bond primer, LATHLAUATLEN 1.9
Kuraray Medical, Japan)
yifauaus Twswae (Unifil” saunsauaznsefidinfoniu
) g 2.2
Bond Primer, GC, USA) LATHUAUAILLEN
a  aa P L™ Yy v o
WIUNAE AR IWgwNa3 (Panavia sauNTALAY NS Anei iy
ED primer, Kuraray Medical, LAYHUAUAILLEN 2.2
Japan)




3aanuandaWisTuTLNUA (self adhesive resin cement) 11 L3FUTLHUFETT LA

< 6

\@ndetias (RelyX Unicem, 3M ESPE, USA) Tiautial (Biscem”, Bisco, USA) LaatsaiaaLa
(Clearfil” SA, Kuraray Medical, Japan) uidninalas (Maxcem elite”, KERR, USA) (R1914
7 2) LﬂumjuL@%‘L&%Luuﬁﬁﬂ@:n@uﬁwmuﬂLm‘ﬁﬁmmLﬂuﬂmiumiﬂ'?uamwﬁﬂu
FunatAen

saiuanddnWisdudimuignuusinlutlad. 2002 TsdunaunIsinauieduna

v 1
a

= (4 [ dil a dgl 1 =X a v
bAEI 134mmﬂimmwwumLuﬂﬂuﬂ@uﬂmu\ﬂuyjm: WuAMNAzAINALNe NN W

4 k2
L. A = a A

WWinnvius e aniastudinusssuutlinidpdus e fuunuiadiafuni lianlanianis

v £
A a A

" nastiafnszudnastudiuiuiuiadatuinainms

a = %3 v
AAaINTTL AN LIAIN171E9 1
Weriduaasnsaneslunauamefaaaarseiivrizdudainisunanasludunaeuiulayd
ey udaianedmefudeiinsnszAusanuasdiin ANANeaAAULszIns  400-700
= a aaa ddgj v o o £ [~ g &

wnluwmg waifal e eiausnsoes i acnuiunsnreswenamaianasauiiv

v [~ a c’d‘ 1 1 1 [~ 1 QI d” |
nasanuiiluiuarasianained ludaunan Arpoadunse -Arainduain 1 15w 6
Tudagnan liiuvdanad§isen iummusingulaaneduslsfuazaaislansandasn
nsdeanlflivun Anulansandazni msnasatsetlassianaaaiian upaitauiiiy
asAlsznavmasaznn Indiiaiussiafumseidunes luneuewes 1Hun myjneamsias

v [~3 dd(73) dl L% Mm@ a ]
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Fladndey i
(RelyX™ Unicem, 3M

ESPE, USA)

Flandy 100
(RelyX™ U100, 3M
ESPE, USA)

winema (Maxcem™,
Kerr, Orange, CA,
USA)

Tanadm aLEui
(Multilink® sprint,
Ivoclar Vivadent,

Lichtenstein)

1i3e (Breeze®,
Pentron clinical

technologies, USA)

al o
AR ARAIG

(Clearfil™ SA, Kuraray

medical, Japan)

powder: self-curing initiator, light-curing initiator, silane treated silica, glass fillers,
calcium hydroxide, pigments (filler load 72% by weight, particle size < 9.5 um liquid:
methacrylated phosphoric esters, dimethacrylate, acetate, stabilizers, self-curing

initiator, light-curing initiator

paste A: TEGDMA, bis-GMA, functionalized dimethacrylate polymer, silane treated
silica, silane treated ceramic
paste B: TEGDMA, bis-GMA, functionalized dimethacrylate polymer (EYFH),

silane treated silica, silane treated ceramic

GPDM, comonomers (mono-, di-, and tri-functional methacrylate monomer), self-
curing redox activator, photoinitiator(camphorquinone), stabilizer, barium glass fillers,
fluoroaluminosilicate glass filler, fumed silica (filler load 67% by weight, particle size

3.6 um)

dimethacrylates and acidic monomers, barium glass fillers, ytterbium trifluoride and

silicon dioxide (filler load 48% by vol., particle size 5 ym)

bis-GMA, UDMA, TEGDMA, HEMA, 4-META resins, silane treated bariumborosilicate

glasses, silica with initiators, stabilizers and UV absorber, pigments, opacifiers

paste A: TEGDMA, bis-GMA, 10-MDP, hydrophobic aromatic dimethacrylate, silane
treated silica, silane treated barium glass fillers, initiator, camphorquinone, benzoyl
peroxide

paste B: bis-GMA, hydrophobic aromatic dimethacrylate, hydrophobic
aliphatic dimethacrylate, silane treated silica, surface treated sodium fluoride,

accerelator, pigments (filler load 45% by vol., particle size 2.5 pum)
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Speed
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Hunsntionansdusnaesnysd UsAainsess 18519107 919U 60 T
WrilauIALAN (Microbrush, SDI, Australia)@uiumianstinfinlunaassnii
nspnaanasnANINIUsaaz37 (Total etch, Ivoclar Vivadent, Liechtenstein)

a =

anstinmntivialanlayinead ( Excite” DSC, Ivoclar Vivadent, Liechtenstein)waziadi

1
-

Hnustiia13laaAy)(Variolink”Il, Ivoclar Vivadent, Liechtenstein)
1WiL§4@§i$U1.IL°IJ@17\|Lﬁ%'ﬁﬁ’ﬂ%ﬁ%imﬁﬁg ( ED primerll, Kuraray Medical, Japan)
LT LR Tanu e an2.0(Panavia” F 2.0, Kuraray Medical, Japan)
wiufusieslaindelima (RelyX Unicem, 3V ESPE, USA)
a3azanelaneannndindubasas 0.1 (0.1% thymol solution)
findeannudiudibesas 0.9(0.9% normal saline solution)
asazarzdnniennudindiuiesas 17 (17%Ethylene  diamine tetraacetic  acid,
17%EDTA)
asazaalnnenlallnanlsdmaudindutenaz2.5 (2.5%Sodium hypoclorite)
FudanLE pranesnuEdieie0Tnda (AH Plus’, Dentsply, Germany)
WNABNIWAaSTN (gutta percha, Colténe Whaledent, Germany)
wnszaEdUgUnIEuMaN (paper pointuazfiaud1aTuIALAN
m@qmmmm(Cawt 3M ESPE, USA)

]
X =

TATANEITUAMTLNLAANEATAW(acrylic resin)

uRanTalAugUnsenszuan ﬁﬁmmmLﬁumu@uﬂﬂmw@uu@ﬂ 22 JARNATEY 25
NAALNAT

AeeuneuinAnduduleive limaaasiues 3 (Fibrekleer”, Pentron Clinical,

USA)
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Lﬂdilmﬁmﬁuﬂ')’]m‘fm‘i’l (low speed cutting machine, ISOMET® 1000, Buehler, USA)
\AER978ILAN ( Elipar” Trilight, 3M ESPE, USA) AiflAnudinugs 500 Haadnsse
ANFITURNAT (MW/cm®)

iaansauLEIAzEn uvhauasiuLY 3 91N (Kavo®, Heidelberg,
Germany)

(AR9TEN AR HUEHRENFaNN (X-Smart”, Dentsply-Maillefer, Switzerland)
irastiunsiaiu (Silamat” S5, Ivoclar Vivadent, Liechtenstein)
Lﬂ%mﬁmﬁjﬂﬁlmﬁm@d ( Leica SP1600 saw microtome, Leica Microsystems,
Germany)

(aeaiPILNARARRAAILAYIALA 0.01 Nanlumg (digital vernier caliper, Mitutoyo,
Japan)

Lﬂ%qzﬁﬂm@mmmmu (surveyor, NEY, USA)

T Aa a

ﬂéﬂ@qq@miﬂumummmmiﬂ (stereo microscope ML 9300, Meiji, Japan)

a

l%l:m‘]_lm\l‘qmugu (incubator contherm 160M, Contherm Scientific Ltd., New
Zealand)

WiapainANazennfaaaulniin (ultrasonic cleaner, Bransonic, Germany)
Lﬁ%‘ﬂwm@@u@’mm‘zuuiamﬂaﬂ ( Instron” universal testing machine 8872, Instron,
UK)

dldswnides (Protaper” file, Dentsply-Maillefer, Switzerland)
dnnsedminimeeiud el Beaes wes 3 (Fibrekleer®, Pentron Clinical, USA)
Lﬂéj‘mﬁﬂﬂqj’mmﬁﬁ wed 3-4 ﬁl‘fﬁﬂguivlﬂl\liﬁ”(Hu—friedy® Gracey curette no.3-4, Hu-friedy,

USA)
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R399 3 uansdoutsznavaasiaaninun g luanuaay

an i i

audsznay

inlayiflead (Excite” DSC, Ivoclar

vivadent, Liechtenstein)

HEMA, Dimethacrylates, phosphoric acid acrylate, silica,

ethyl alcohol

17318R9A 2 (Variolink® Il, Ivoclar

vivadent, Liechtenstein)

Bis-GMA, UDMA, TEGDMA, ytterbium trifluoride, barium

glass, silica

Eﬁiwmmﬁm (ED primerll, Kuraray,

Japan)

primer A: 2-HEMA, 10-MDP, 5-NMSA, water accelerators
Primer B: 5-NMSA, accelerator, water, sodium benzene

sulphinate

WIAELeN 2.0 (Panavia  F2.0,

Kuraray, Japan)

Paste A: 10-MDP, hydrophobic aromatic dimethacrylate,
hydrophobic aliphatic dimethacrylate, hydrophillic
dimethacrylate, silanated silica, photoinitiator, dibenzoyl
peroxide Paste B: hydrophobic
aromatic dimethacrylate, hydrophobic aliphatic
dimethacrylate, hydrophillic dimethacrylate, sodium
aromatic sulfinate, accelerator, sodium fluoride, silanated

barium glass

Fla@ndgilian (RelyX Unicem, 3M

ESPE, USA)

powder: self-curing initiators, light-curing initiators, silane
treated silica, glass fillers, calcium hydroxide, pigments
(filler load 72% by weight, particle size < 9.5um)

Ligquid: methacrylated phosphoric esters, dimethacrylates,
acetate, stabilizers, self-curing initiators, light-curing

initiators

e lWiBeasS(FibreKleer”

Kerr, USA)

Mixture of cured copolymers Bis GMA, UDMA, HDDMA
Bariumborosilicate* glasses, glass fibers

*contains alumina as minor constituent of the glass
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Bis-GMA: Bisphenol A Dimethacrylate

HEMA: Hydroxyethylmethacrylate

TEGDMA: triethylene glycoldimethacrylate

UDMA: urethanedimethacrylate

5-NMSA: N-methacryloyl-5-aminosalicylic acid

10-MDP: 10-methacryloyloxydecyl dihnydrogen phosphate
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Excite” DSC/Variolink II

g d‘ A3 g a a o
NgNN 2 raLandistumius

ED Primerll /Panavia” F2.0

'

nautaflue niTWLsTudswe

v

TaifnnsdFuaniniilai

A 4

ngNT 3 RelyX Unicem

v

HAnnsusuanmii

nagufi 4  37%H,PO, 5

sRelyX Unicem
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ngui 5 17%EDTA 10 ml 60 s

RelyX " Unicem

ﬂq'uﬁ 6 17%EDTA 10 mI 60 s
+2.5%NaOClI5ml15 s

RelyX Unicem

NN 9 uansnsutiangunaasailu 6 ngu ngNaz 10 @
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cement --Cohesive failure in resin cement
--Adhesive failure at the luting-dentin interface
--Mixed adhesive failure and cohesive failure in dentin
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Group 1 (Var) Group 2 (Pan) Group 3 (Rex)
Fracture modes

coronal middle apical coronal middle apical coronal middle el
mixed adhesive failure and cohesive

0 0 0 0 0 0 0 0 0
failure in post
adhesive failure at luting-post 4 6 8 5 12 13 0 0 0
interface

4 1 0 3 0 0 6 0 0
cohesive failure in resin cement
adhesive failure in luting-dentin 6 4 11 12 7 4 14 20 20
interface
mixed adhesive failure and cohesive 6 6 1 0 1 3 0 0 0
failure in dentin
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Group 3 Group 4 Group 5 Group 6

(Rex) (a+Rex) (ED+Rex) (ED/Na+Rex)
Fracture modes

coronal middle apical coronal middle apical coronal middle apical coronal middle apical
mixed adhesive failure and cohesive 0 0 0 0 0 0 0 0 0 0 1 0
failure in post
adhesive failure at luting-post 0 0 0 1 0 0 0 0 0 0 0 0
interface
cohesive failure in resin cement 6 0 0 4 5 8 1 1 4 2 1 4
adhesive failure in luting-dentin 14 20 20 6 6 7 15 18 14 15 16 15
interface
mixed adhesive failure and cohesive 0 0 0 9 9 5 4 1 2 3 2 1
failure in dentin
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Independent Samples Test
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t-test for Equality of Means
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Tests of Between-Subjects Effects

Type lll Sum of
Source Squares df Mean Square F Sig.
Corrected Model 2019.385° 8 252.423 20.856 .000
Intercept 30390.887 1 30390.887| 2510.993 .000
group 875.203 2 437.601 36.156 .000
section 529.992 2 264.996 21.895 .000
group * section 614.190 4 153.548 12.687 .000
Error 2069.636 171 12.103
Total 34479.908 180
Corrected Total 4089.021 179

a. R Squared = .494 (Adjusted R Squared = .470)

AT A N19ATZEANNIURaLIRIANNKLTU TR (Homogeneity of Variances) &aannsd
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ANOVA
load
Sum of Squares |df Mean Square F Sig.
Between Groups 2019.385 8 252.423 20.856 .000
Within Groups 2069.636 171 12.103
Total 4089.021 179
A5 A ﬂ’]ﬁ‘aLﬂﬁ"]ﬁﬁrﬁ’]’]ﬂ\lLLﬂﬁ‘ﬂi']uLL‘]_lll’éQﬂ\W]’N?ZWJINHZ\J:EJV]m@@\ﬂa/‘]l 3-6
Tests of Between-Subjects Effects
Dependent Variable:load
Type Ill Sum of
Source Squares df Mean Square F Sig.
Corrected Model 3120.803° 11 283.709 18.187 .000
Intercept 59932.359 1 59932.359 3841.848 .000
group 2994.151 3 998.050 63.978 .000
section 67.049 2 33.525 2.149 119
group * section 59.603 6 9.934 .637 .701
Error 3556.773 228 15.600
Total 66609.935 240
Corrected Total 6677.576 239

a. R Squared = .467 (Adjusted R Squared = .442)
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Test of Homogeneity of Variances

load

Levene Statistic [df1 df2 Sig.

1.140 3 236 .334

1 dl dl o Y a v % a g =
A9 I NINARDLANAALLINNT LN AANNANIMAIAEN1TILATIZUANLLITLIIUNGIALY

(One way ANOVA) Tungunaassil 3-6

ANOVA
load

Sum of Squares |df Mean Square F Sig.
Between Groups 2994.151 3 998.050 63.946 .000]
Within Groups 3683.425 236 15.608
Total 6677.576 239
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