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# # 5276140332 : MAJOR PROSTHODONTICS
KEYWORDS : COMPOSITE RESIN/ MICROTENSILE BOND STRENGTH/ SODIUM
HYPOCHLORITE/ RESIN CEMENT

FLT.LT. ARUNRAT MUJJALINVIMUT WRTAF.,DDS.. : TENSILE BOND
STRENGTH OF THREE RESIN CEMENT SYSTEMS TO DENTIN IMMERSED IN
SODIUM HYPOCHLORITE. ADVISOR : ASST.PROF. NIYOM
THAMRONGANANSKUL DDS., Ph.D., 56 pp.

The objective of this study is to evaluate microtensile bond strength of 3 resin
cement systems; Superbond C&B, Panavia F 2.0 and Rely X Unicem with Adhesive
Excite DSC on dentin soaked in 2.5% sodium hypochlorite solution for 3 minutes.
By flattening human third molars to dentin surface depth and divided into 3 specimen
groups. Bonded all 3 resin cements systems with resin composites by incremental
filling. Consequently, specimen were stored in distilled water at 37°C for 24 hrs. and
sectioned into dumbbell shape to test for bond strength with a cross-head speed of 1
mm/min. The mode of failure specimens was categorized with stereomicroscope and
captured their photos with scanning electron microscopy (SEM). The data were
statistically analyzed with One-way ANOVA and Tukey Multiple Comparison
(0L=0.05).

The result shows that mean bond strength of Rely X Unicem with Adhesive
Excite DSC and Superbond C&B were equal with no statistical difference and

statistically higher than did Panavia F 2.0 system.

Department  : Prosthodontics Student’s Signature

Field of Study : Prosthodontics Advisor’s Signature

Academic Year ; 2011
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' aa a Yy o [ 90J a da’ =
mingwes  wazwenddnsiulidiadn  LgnnN1mINIALATAINeanNT  WnATRATIAYH
Usz@nnngslunistiaiuraeuilu lnansaazlilavanaanslansanduailnndeanl (nsm
Aanldransaneanesniduduiosas 30-40) ludiuraailafuiunudn nMenadnisinse

13
a =

TnRotlaiy wazviniianIsazanausssaasiaiiefy vin N aneesdulansaaiiay
aAa X ~ N GY = = L X o a
ntlafulazuAa@annagngnindnasnlyl fennstinagazavsa lauatiuniaia
a ul/ all a =X 1 1 %
lavsa lamdunaznisnistuazanisawnsnduas bl ludeassvanadulaaeaaiauldunn
Hasualuuuanannil Tay wazanee™ 1 1996 lauustindnnisidnsadnuasaneinileldiu
. al dl a al =S o waa @ a
acetone-base primer azilanianariain1adsaiu geaguustinlildinin veusa (wet-
. dl [ 3 1 o [ [45] = 1
bonding) WeaAaIN19AINAN9 TN enNauiu Van Meerbeek wazmniz Tull 1998 wudn
nslRsN udeasiidsz@nsnnunndleldiu  water/ethanol-base  primer  (Iagi@ng
Ingweslduteeend 3 o9 ANANHUTIR9FAYINAzANEAR acetone-base primer |
alcohol-base primer Was water-base primer)
Annueuse Ae N3l i Radledulfuisnnaudasainnisld nsaneanasn

v o a d’l’ % 901 o = dgl/ = dIQ d’lj 1
faaay 30 - 40 narRdMeRRLazael laademiiANTe aeNRIEeRunaunIans

Insiuas
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sxuLEaand
FuneUNINuE 1-2 Tuneu TnsazditannisiRaeNnNaReIiuNEmdY
MNE APANNEANANATYINSTUREUN IR TfeA s Tnelns e g
qw%lﬂumm‘ﬁmammﬁ% Az fUNINNIAASLANTAN (carboxylic acid) warnsanagnasn
(phosphoric acid) %uﬁummquumiumﬂ%m‘mﬁmﬁqﬁu egunauentadndu strong
Lae mild self-etch adhesives (Tay WasAUE lutl 2002a, Tay, Pashleylag Yoshiyama Tt
2002b)"**"
« strong self-etch adhesives aziiAMWiagtiaandwindy 1 Anuaunsnly
nsimazlndreaiunisldnsaneanasalunisiamasuiuinliinnsldinnsmeveadule
mmmmu‘ﬁ'ﬁqL‘f&@ﬁum:1amaﬂﬂﬁﬂwq1wﬂgﬂatmﬁﬂ1ﬂ AusaEanldazAaudnein (Pashley

uay Tay utl 2001)

- mild self-etch adhesives azRANTaTUIZaN0) 2 AzAnEUSBIAT ARLHeTI
(demineralization) @anilseunns Aum eanaiasifia N Adana (micromechanical
interlocking) paantilaiEe AoruvinuesdulaLEa tesndnly strong self-etch adhesives
vise seuulnnaaend

yananniidssutneadt Ly i lianunsasundndy mid - vide
strong self-etch adhesiveslagiilAlagilszanas 1.5 4adilu intermediary strong AN
snmasiulasaldgegaliniuApm Swinlifamstiednasziilunseu (micromechanical
interlocking) mmm%uizm?m 16uA AdheSE (Vivadent), OptiBond Solo Plus (Kerr)

Y ULIIAN LA AT TN LT

safuanBEWdws TuiEnAuiluTl A.A.2002 (WA, 2545) (Faatnqiu

Rely X Unicem, 3M ESPE, St. Paul, MN, USA.) uszuudldsiasinnnmsasioiian

v
A oo o o

nsldeuineissdunewnsn ludauduaiosiuaslignindnesn Tineliiiaeinadeni

= &

NIEUAIFNE Tnelunguiraluanddndimusiiilunguiauisanusasan W ndanng

4
ANTUlS uavauninilaesvigealasly NanwurednalungunanalaleTumesmuus Tny

o o

= ¢ @ T a [ 1 aa 1A 6 o dliz = o
sanedidndgfiumndunguisaiuangandwwsisousnnidniu  Inedludouresmeneimes
aansanaanasniuinm lunisazanaussnuazin I usamnsniulldianaa iy

wazilleiu  uaznszuaunenesnresdisenantly  whdanedweslaadu  (radical

! v v 1

polymerization) ANHN170BNARFAL LA UNTZLAUNN T AT LARID (self-curing

1
A

mechanism) NaflfAaaziANTTaNAe (crosslinking) FUINTNUANaUaINES LavinIg
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aFneamasiaianalun (high molecular-weight polymer) mxsnsaenisyinliiilunang
Bususngszuuamiungg  (acidic system) AdnsiuLwIAnvasngunaiglalaluwas
= 6 dl A oA al d? [ ] aaa 1 1
TinudapNNIAeAeTazdinauan 1 lihdly 6 duainujisanszudnangs
nsanaanesnuazueanlatiawed (alkaline filer) ngunsaneanasnazlivinyfienduy
lapsandualnfaesin  drazdlusqnalfinanszusuniminlfdunats  (neutralize
) v ra‘ a o dl %’ o £% = Y o ) v &
process) MM ITNUABNNANHUEATALTY NN IFANITaWNTNTNEA LA LA AN THT L6
nusaANTUlFR (moisture tolerance) WgldanlunsENudveiTafungNedsa
#Werid  (acidic functional groups) WATIEMINNTHUA NTIRBLTAFENAARLEUNA
Aaneseanniuavinagaueslfisenasnduldudnenslisertdnviiewan  nstineg
Tuiunstindanasyiuluasan  (micromechanical retention) uazfiseANIAATY
1 o‘d‘ [ o = - 1 o a o Y
sendneuawmainiilunsaiulansanduat ng wudnluilaqriuiinansuanduei uiamann
finariunsanisldann warlunisinawmanlunisiesred@iuus S uandnie o uaz
doutlsznaumnusiazLddminan  Inanndannutivansnlasangeslsdld  Wuszuy
o = = . 4 Yo o dl o d? % a ea 1
AEAREALLILTNLLAY (dual-curing radiopaque) azldriudanninzuluieeljimnag wulu

Le 6

nuduad eawad Araudy usu Tuananigdnm

WU AINIAILINEIAR9UDY

|
a o S = o o L3 (P

TanadndytiusnanasatinslipdAnyilamauiulunganntaeny SaRasiaza1elesA)

a
[

= = [51,52] <= ol @ e a PR o ) '
LASHNUAANENITANSN 'V]Nﬂ’]ﬁ‘sL ?@’]HL@ﬂsﬁ%uLLsﬁN LAZLNALINN I NUAI UL Iﬂﬂwuqq

1 % ?/ a =2 o ndl 1 1 a a o‘d‘d
Qzllmmﬂq?@?qqmu1§u5mLL@zL?GHULW]ﬂ @ﬂﬁm:ﬁV]WUszq\jﬁf]ﬂiuﬂ@'NL?sﬁusﬁLNumWNﬂf]?

= a d’l
WBITENNLUAN

v
NTBLNANEREZNITLANANADIT LIS

PAIRNNNAZALWIANNIAILIE APSITEILSRILAIUNTUINUN AN TN g1

w03TunenIngs  uavilaiunndesguinnnuaningaandasqanssalniaainasla ¥

o o

NNdaene 10 wiuar 15 winiedespanuuensuaniin IngutansniznIswAninges
TFuauaNA e usssia i
% ldl = dal . . . . d ¥
1. PTLANTNAAANE e (cohesive failure in dentin) NIENY AIMNANLUAA
da X 4 - . . X Cy
nnaTRasa nINsLaninnng Tudaureailaiunnnninfaaas 70
o/ dl = dg/ = a . . . . .
2. nguanEnnane e s TuAe N INGm (cohesive failure in resin composite)
=) % dl a g dl = o ] a a 1
PNNEDY  ANANUMALNINATLLEIRINNNITANTNNAE Td I UTe9 s TUARN INGANINNGN

Sasaz 70
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3. msuaniniiiangluiladan@uus (cohesive failure in resin cements)
= 1y Aa X 4 = o \ o = - !
PPN, ANANIAITNIAATWIHEAINENsuRnTnNe Tudaua AR T NWANINNGN
Xpaay 70
o dl a 1 a d’l dg/ o = o . . . .
4, mil,wmuﬂmﬂmzmwmm@ﬁmmuum@@eﬁmum (adhesive failure in dentin)
=& % dl a ‘3 1 1 a -tg -til/ [ % = L3 1Y
UNNRITN AINANMANINATUIT TR FaTeHa e iuLAIedanTIuANINNd Fasias 70
5. NMsuANINNATEUd WA TuAeNIndnLazIiadanTiuus (adhesive failure in
composite) UNNEDIANANIATIN AT U IRt AaTassTuRea N TNA AuazIadan
= & 4
TuANINNINFe8aY 70
o dl a d’( o . . =X ¥ dl a é’
6. NITLANINTMNATRIUANTUENAN (mixed failure) UNIEDGANANUANTLNATL

TpansasLAnNLUUNAN KAl ULAadIuR NN Fatas 30

Cahesive failure

Adhesivefailure

Cohesive failurein resin composite

Adhcsive failurein resin composite

Adhosive failure intooth Cohesive failurein comont

Cohasive failurein tooth

Mixed failure

NN 1 wansdnsznsuAninaes i wluguuusnge

ANEUNAIRINNAZALWIANNIAILIIE AP
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NAANNNITANEHTN TR

o [ %

=2 o ] a o = o‘dll a 1o =K K
AINNNTANTIUITENUDINIUIRE - N mqﬂizmmm@ﬂiumumm NIYNHEIGION

[%
XK a . a o A

[ % A o o= o a a 3
AANIANLARA 3 TELUL AR sqﬂLﬂmmummL@umu ‘W’]u'ﬁL')EIL’E]‘I/‘h{]‘J LASTANELANTE WLTHNNLLUD

q a

=

Hunnunsudsnelamneanlallpaalsianuiduduiasay 2.5 A9vazioan 3 Wi Ineuadsel

sananalauanelunngan 1

= = ca v ax A P o o = = \
FNTNAT AT NLAAINAN T T T auTAtAFIay N uAAANNIAILISEARIUAT AT
Deaiuunnmnsgulumiemnnzinan1aren1sAn s feuesTuENWa 3 szuy Ae

g1 lilefuausauausl winReeWy uarsanaidnde e

Tukey HSD**

Subset for alpha = 0.05

group N 1 2 3 4 5
RelyX-NaoCl 47 | 3.304948

(3.210871)
RelyX-NSS 41 | 4.995729 | 4.995729

(4.333537)| (4.333537)

Panavia F- 44 6.501982 6.501982
NaoCl (4.431961) | (4.431961)
Panavia F-NSS 38 8.936707 8.936707

(5.409341) | (5.409341)

Superbond 34 11.254450 11.254450

C&B-NaoCl (3.817659) (3.817659)

Superbond 31 13.386788

C&B-NSS (2.9583862)
Sig. 471 .600 .105 .140 213

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 38.368.
b. The group sizes are unequal. The harmonic mean of the group sizes is used. Type |

error levels are not guaranteed

ANNNITIATIZHANLLTUIIUILLIEaIN  wudn twuTTadeidanseiing

v
& o

TUNUFN 3 TTULBAZAIAzANETNAaLardnTavaslmaanlalilpaalsl (P=0.84) anniiu

'ffm‘hmﬁ LﬂiqtﬁﬂQﬂNLLﬂiﬂﬁ‘fJuLLUUV}’]\iLaﬁl’ﬂﬂﬁlﬂ'ﬁ"%’llﬁﬁﬂxﬂ@m IPENNTULNN1INARL

u Qq
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o) : o X - = : - o ool = = G o
w6 nan Al nqun 1-3 Ao nguglilefueudTuendl wiuneweWyLazsaeend
grnnudsosasazaelnnanlalilaaalsi ngun 46 Aengumginlefueusdieusil

= a c & a A v 1 & L A o o | =R
WﬂuWLQElLﬂV\lVIMLL@m@’]EIL@ﬂ %uLsﬁN‘V]LLsﬂmrJﬁl@rlﬁ‘ﬂzﬂquu']Lﬂ@'ﬂ NWUINATNLRNEUNTATLLINEI A AN

o o

1 o 1 a o aa 1 £ 1 o a ca v v ac
WANAINNUALNNULATIATUNINADADENUBE 1 A (P<0.0001) NIN1FULATIENLTNDRUAILID

A - C A o o = oA = s o P A e 8 A
‘V]mﬂil ‘W‘]_quﬂ"]l,’ﬂﬂﬂﬂf]@\iLL?\?@Qﬂ@IN‘V]LL?IHISTJL@ENVLEIIH@@@VL?VI ﬂUﬂ@‘NVILLmiuu’]m@@Nﬂqu

o o aa

! 1 1 o ' a s ! dl o o =< J ai ]
wansinvaeng it dAyneadn luusazduiuud  tnuAnefsnAcusaRIngNug
Tmpanlalilaaalsivesglnlefuausmuausidaindy  11.25 wnnzihaniadangegn

PIRINIABNGUNUI NN AL 6.50 wnnzlania uazANgaRengusaeend

ISP ! o o o

ghimNHAYINY 3.30 wnnzthaniaet elded Ay alia aInNan1IvAaafInNaIn

T A =K A )

A e s Lo P v A o o R R A a X
LWﬂﬂ?Uﬂﬁ;Q@Nummﬂﬁﬂ@‘N?@qﬂLﬂﬂsﬁﬂuLsﬁﬁJIMNﬂqLﬁ@ﬂﬂq@QLL?Qﬂ@ﬂQV]LWNQQﬂu QINNITU

KTl

A (3 ol dai | o A a o Y o oA 3 g
wandavian loineadniiuscuugdapanaaadinlalaaaun ldiniunguzanadnd

a 4J ¥ dl % = ° 1 d” U o ¥ o ¥ a 1 %
eULTN Sﬁwmﬂ@mimmnmmm:mmi@m Qq@ﬂvl,muwmﬂ@miﬂumm bATISUTINAIE



unn 3

ada o

28ALUUNNSIAE

dszg1ng

1
o= o v

1. Aunldlunsdeduilunaunyseinananing  lianwzsenr a5 uay

n3ysiele

2. NMIANUINIUIARIREN (n) FaNgN AMFUNMTIATITIIAINLL T

4NINITATUIN
2 2
S — 20 (Zl—a/2 + Zl—ﬁ’)
2
(ﬂl _;Uz)
pen o° = AoHustsauanailszanng (variance)
S = Ao deaiuuNInIg1% (Standard Deviation)
Zi .1 : ad o
al2 = AINIATFIUNIINITATLLNANITAL O
Z 1 Qldl o/
15 = ArNIMsgIUNIINszafeLnAnszAL 3
L4
u = ANRALTETNNg

fwiun oL =005 Ziaiz 7 95%

fwua B =005 Zis 7195%

=2 ] | Yy a A r%’x =< o dj’ ¥ 1
Tun19ANE1N T I TUTNRATS 3 S5 LLNEANLINANULAINARBLAN

o o = = o = X o o @ P ' Ry
ﬂ']'ZNLLﬁ‘\Tﬁﬁmﬂu@\ﬁqqﬂﬁﬂmuﬂqULﬂum@q 24 ﬂ]’)i\ll\‘i 1@ﬁ’]L’ﬂ@ﬁﬂﬁ‘z'ﬁ’]ﬂﬁ‘LL@x@fJuLUﬂ\iLuu

NIRTFIUAINNTGT 2
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19T 2 uaneANRALLsTTINTLATdILTEILUNIAS§IUIRINSAN NI

Resin cements Mean Std. Deviation N
Superbond C&B 9.7693940 2.93909053 5
Panavia F 2.0 6.9522580 1.57511302 5
Rely X Unicem with 16.7248800 1.55318673 5
Adhesive Excite DSC

4 L oA v o :
Wethuansredetlszansuazdaudeiuuninsg it b dsnunuanl
grannsAUansunAFet el szang TaanisulFaumauynganisFuTiuwei 3 seu

Tunstipuanuazlduunasinasinesauanslunnaen 3

AN 3 LAANAIRNUILAUIAGNAL S TN NARA LA AT ARNAIBNNITANHINFBY

WEsungLINguN AR " S, U, S, c N

Superbond C&B U
Panavia F 2.0 9.769 | 2.939 | 6.952 | 1.575 5.56 18.21

Superbond C&B il Rely
X Unicem with Adhesive

Excite DSC 9.769 2.939 | 16.724 | 1.553 5.52 2.97

Panavia F 2.0 i Rely X
Unicem with Adhesive

Excite DSC 6.952 1.575 | 16.724 | 1.553 2.45 0.67

° o \ oAy ° ~ " o cae v X d aya
UUIUAUIARNIRNEIIN Vﬂﬂ@’]ﬂﬂq?ﬂququﬁ\lﬂ"l@\?@‘ﬂwnﬂ‘]_l 18.21 Iﬂﬂﬂq?'ﬂ@ﬁlﬂ?\iuLW@ﬁlﬁﬁJﬂq?

nszanedayandniautisan asldmundaatinsatetiasvindy 30 Tuusangunaaes

a
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\nzasiiafldlun1sise

1. gl luadde
1.1 Aaalsluil (ChloromineT) Wndufoaas 0.5
1.2 gilulafuausduausil (Superbond C&B)
1.3 WiwnReeny) (Panavia F 2.0)
1.4 Fanandndea sy (Rely X Unicem)

1.5 wandanen lmisLaad (Excite DSC, Ivoclar Vivadent Inc., New York,

USA)
1.6 Tnpenlalumaalsy (Sodium hypochlorite) AnnuidnduEaaas 2.5

1.7 wiunaNIngm (Filtek Z 250,3M ESPE Dental Products Division,

St.Paul, MN, USA)
1.8 inde
2. gulnsafildlueniass
2.1 Lﬂ?ﬁlﬂ\‘lﬁmﬂqmlﬁﬁ’] Isomet (Buehler, Lake Bluff, IL, USA)

2.2 L‘Tmm@mmwmgﬂwﬁﬂ (Superfine diamond bur; Intensive SA, Swiss

Dental Products, Zurich, Switzerland)
2.3 Lﬂ?ﬁmmﬂmmﬁqzﬂq (High speed handpiece)
2.4 |ATRNNELANTiALRaRA (The Elipar FreeLight2, 3M ESPE, USA)

2.5 \rasdnaunALLLASmea (Digital Verier Caliper, Mitutoyo, Japan)

ANHAZIALA 0.01 NAALNAT
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2.6 LATANNAABLILINAINIISA §U EZ-S (Shimadzu, Table-Top Universal

tester, Japan.)
2.7 ndnsqanssmiBlanAsauaingdeansnn (SEM:JEOL LTD, Tokyo, Japan)
2.8 naasqanssAltiinalnesie (Stereomicroscope, Meiji, USA)

' =3 t:ll o © g dll ] =< o dl o 3 °
2.9 WRMANATNAATNARNNLINe T2 N9 ANUALILATRNAAAITNLEIAN

Isomet LARIAININT 2

dl @ dl ° o R dl o dl o @ °
DN 2 LAPSIANAINRIUTLEATHNUTLLATAIAAAINNIFIAT Isomet

aa a s
A8N1933¢

1
o=

Hunldlunisiaaiuiunsuuysdanainaning lldnwuzseny soa51n
waznisysnuzla o] Aeu 30 3 ivlueaelsiui dinduesar 0.5 Wiuszazioaliniu 3
A o ¥ a o %’/ d” Yo v
weundanimnewiy T ldlunnedluniideafaildiiuniseudfainamznssunig
Na9nu1a385990N193 8N Yt larn1 lddndnaandluni199aaaaAE TUALNNEANARS

R1AINIDINUNINENAY AN 8/2553
Aansdautaiu 3 Tuneudsiallil

AAUN 1 NITFTENTUIIUNDUNIINARBIAINIAILIIE AR

1. tunEaduwiaman ideanuuu Bt iunialldnsuusipasean
1svany 3-5 Radms a9 nAULnuiL foelAzedfinmaNNisann (Isomet, Buehler,

Lake BIUff, IL,USA) ANdiF13a1 250 $aUAAWI Aaeusana 150 1961 anntiuldnaas
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qanssAdTiaAIAesle NN 40 Wi ReaaaURannsasen iiuduaaailafy tinll

o

TasuaLAUAEINIZANENINENNNLLAT 600 NalFAuraalaeluman 60 U7

'
o = a 1

2 drunmreunng lugnsazanalananlallaaa lsvidududanay 2.5 1y

v 1 £3
= % 4

o o a = [ L4S) = b4 % o
087 3 UM ANAEUINAU 60 W haniun ] TWHaaAuLie  LaaINITRAN

D

a o o o o

a A [y 1% Aa Y o A :I/ =KX a = a
STUTLNUARNNNLTEN UL LA INRINTNFATAUA N IUEARAN LT AL TUARN ING A LAY

q

v 2
o o

ninnnsgalutu 7 WAz dURAINIUY 1.5 HARINAT §AIUI 4 AFY FINANNUUNTINAU 6
FaawWn? 18N LANNNANNNITNLAY 700 NARTAAAAANINIEURINAT TUAY 40 FUIT
Treldeummusa 3 szuu lBun nquin 1 quesuewsmuenstiflumuusd nquin 2

T a

= @ s 1 A = @ @ i o as | @ o =
wiaeWiuduud ngun 3 Fanudndelmiudimusioniuuenganidnlninead
o :J/ o AE’ dld %’/ QQI Ql-dl IS4 | uI/ ¥ =3 QOJ ol/ dl
wAsNTuIWLNE aviarnais gy iveaiunan 1 dalueudutuiulilutinaun
qruui 37 asAtadaa Wuna 24 dalielaainvusaounsestudiuustafn ne
nsldintninladnumean iindfiseniueuiimud acuvun 80 lumAseu 1azgauin

Wurlugudnany 8 Hadwwng xfansanasLuEaitafuneEanly ianiuuaaEum

] (%
o o

RasLANAUDITUTINWE 80 TuAzas

3. UiulinsasnsaeiezassinAINizann ANNITITAL 250 FRLAAUNT
goausana 150 Hosuliladueudugldwmaeuiuin W dmuwnuianumun 2 Jadwes
JAuNA9 5.7 Sanums w1 farladuantilssinnd 4 3u vasainiiutinduanulidnga

1 prauwuulianalfldddaunuauigadvud 3x2 aseladmng

wstswuflugifaa g’
TaeldiansanininasaanaifagensensyuentiiaaziBanunn (886/012, DiaTessin, Switzerland)

v
FouAU T 1NgEN9NTa

4. UNFWWNTUNIA UMW uNstinge TaeldATesinuuuRanes
(Digital Vernier Caliper, Mitutoyo, Japan) A Naziaen 0.01 Raawms IneNdunaunis
NBLANIAINING 3 Mnastiuiindays Tnedunuusasiuazgndnfivlunsesiuazdes

LENAINAUTALALS

AAUN 2 NIINAADIAINIAILINEINAY

1. HATUINUNIMNARALANNNIAILINE AR IAEITINHIE AT LLHUNAIZRNNNINA

AN INAUNANANATAANTANNNAN 15 NARINAT 217 15 NAAMAT YU 2 HAALNAT
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AU 4 LAULAZIUNIANGTG 15 NAAMNAT €19 10 NAALNAT 111 2 HABLNAT AU 2 LU
Tneduiuawadnldnsenaiessudnameiulug)  weUNAIARANYNIHWAZIAEF IR
a o dl =< 9 1 s a a a 1 [ o 1 =)

weniuiNetinaInIuIAduNILALENaN 2 Hadwens Tnadusduuunivuasiumilunistin
a A 2o — o > o ::4' o o =

AatNaALAN T A LA IUN AR LYNATY LAASAININT 3 NARELNIAIUISER
ANANELATRN ARDLLIAILINE AAEIANNNLEINIAL  (crosshead speed) 1 HARWATANT

Taeldnanitas (load cell) 211A 500 WAL

212 (midaeilasiv) waztnAlfainnisiunlunig

. K 1 o o =] K
2. UUNNATNIAILLINEAAN

=KX a ¥ dl [ % aa o ¥ o 1 19 o =K K 1
tasnlagldATasdauuuAanas NN AU NN IMNANNNASUINEIARAY (WURENNNE

114n1q)

1 v
AAUN 3 ﬁﬂ‘i:f”lgﬂ LL‘]_I‘Uﬂ’]?LLIﬂﬂ‘VIﬂLL@%Uuﬁﬂﬂ’]‘W‘ﬁu\‘i’]u

ﬁ’}%u\‘i’mﬁlLLﬁlﬂﬁﬂN’]'ﬁ@Q@5ﬂﬂﬂ§@\1'ﬂﬂﬂﬁﬁﬁ°ﬁﬁﬂﬁLﬁ]’ﬂﬁ'ﬂ‘ﬁlﬁﬁzﬁ/ﬂ 2818 10
way 15 i L‘ﬁlﬂﬁﬂ‘h’r’]gﬂLL‘]_l‘]_Iﬂ’}ﬁ‘LLfﬂm}Tﬂﬂﬂ\‘i%u\‘ﬁu Tneutisnnsunninaesiuwnwiy 6
WLILFSNN 1 mﬂﬁuv‘hmi@:mmudw (simple randomization) NGNAZ 2 Tt lides
ARLINABIANIIAUBIAAMIRUTHAABINIIA (SEM; JEOL LTD, Tokyo, Japan) Andasns
50, 1500, 3500 ¥in e sTufinaTw LL@zﬂn%mm‘ﬁ'LL@ﬂﬁﬂﬁiﬁqumamLngﬂLmums
wanvinldmalURinmsirmgainiiialng HiFies SEM-EDS (Scanning  Electron

Microscope and Energy Dispersive X-ray Spectroscope)
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6.0 mm R R
-Radlus 80 minw =
D D
— o
5.7 mm 57mm 2.0 mm
3.7 38 3.5

NN 3 WA UAINNTLATENT I
3.1) Hunswan wh 3.2) fiasnuuatpgaiialineiiledlu 3.3) uiiuansazans
TnpanlallnaalsiEesas 2.5 1WWa1 3 WA 3.4) WHTENANTWRIRNWLAINLSTUT L LAY
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k2

Tusaaten ANNNIAILTIE AR ANBUZAMNANLNAI
(MPa)

1 13.5803 Adhesive failure in tooth

2 13.5043 Adhesive failure in tooth

3 12.7754 Adhesive failure in tooth

4 9.4720 Adhesive failure in tooth

5 13.5039 Adhesive failure in tooth

6 8.6720 Cohesive failure in resin cements
7 9.4981 Adhesive failure in tooth

8 11.8091 Mix failure

9 13.1986 Cohesive failure in resin cements
10 10.7623 Cohesive failure in resin cements
11 15.9401 Cohesive failure in resin cements
12 6.6753 Cohesive failure in resin cements
13 9.5284 Cohesive failure in resin cements
14 9.3300 Adhesive failure in tooth

15 7.4009 Cohesive failure in resin cements
16 8.2527 Cohesive failure in resin cements
17 14.6488 Cohesive failure in resin cements
18 13.6713 Cohesive failure in resin cements
19 6.3188 Cohesive failure in resin cements
20 13.3882 Cohesive failure in resin cements
21 17.8168 Adhesive failure in tooth

22 13.2387 Adhesive failure in tooth

23 8.1374 Adhesive failure in tooth

24 14.2679 Adhesive failure in tooth

25 17.1144 Cohesive failure in resin cements
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Fumatnd ANNNAILIIE AR ANBUZATINANLAA
(MPa)
26 9.6845 Cohesive failure in resin cements
27 6.4031 Adhesive failure in tooth
28 8.4779 Adhesive failure in tooth
29 16.9923 Adhesive failure in tooth
30 14.4100 Adhesive failure in tooth
31 9.8715 Adhesive failure in tooth
32 9.0555 Adhesive failure in tooth
33 15.2508 Adhesive failure in tooth
34 0.0000 Adhesive failure in tooth
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TAYAAUWAAIAINNIAIUTIEAFITDITUNTULALUAASANHIUS AN NANIAAINLT AT

Tunguwiuidziany
Fusaasned ANNNIAILTIE AR ANHUZAMNANLAAR?
(MPa)
1 9.7059 Cohesive failure in resin cements
2 8.8738 Cohesive failure in resin cements
3 7.7308 Cohesive failure in resin cements
4 13.0086 Cohesive failure in resin cements
5 5.9542 Cohesive failure in resin cements
6 8.8082 Cohesive failure in resin cements
7 8.4194 Adhesive failure in tooth
8 9.1170 Adhesive failure in tooth
9 5.8819 Cohesive failure in resin cements
10 7.4819 Cohesive failure in resin cements
11 5.2943 Cohesive failure in resin cements
12 7.5685 Adhesive failure in tooth
13 8.9524 Adhesive failure in tooth
14 5.3924 Cohesive failure in resin cements
15 7.5537 Cohesive failure in resin cements
16 7.8229 Cohesive failure in resin cements
17 2.9363 Cohesive failure in resin cements
18 13.3976 Cohesive failure in resin cements
19 6.4680 Cohesive failure in resin cements
20 7.4381 Adhesive failure in tooth
21 8.4720 Adhesive failure in tooth
22 12.7124 Adhesive failure in tooth
23 7.4419 Adhesive failure in tooth
24 12.9593 Adhesive failure in tooth
25 9.7329 Adhesive failure in tooth
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Fumnatd ANNNAILIIE AR ANBUZATINANLNAD
(MPa)

26 8.9379 Adhesive failure in tooth
27 8.2642 Adhesive failure in tooth
28 6.0213 Adhesive failure in tooth
29 13.8473 Cohesive failure in resin cements
30 7.6475 Adhesive failure in tooth
31 9.8147 Mix failure
32 8.6517 Cohesive failure in resin cements
33 13.7783 Mix failure
34 0.0000 Loss
35 0.0000 Loss
36 0.0000 Loss
37 0.0000 Loss
38 0.0000 Loss
39 0.0000 Loss
40 0.0000 Loss
41 0.0000 Loss
42 0.0000 Loss
43 0.0000 Loss
44 0.0000 Loss
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k2

Tusaaten ANNNIAILTIE AR ANBUZAMNANLNAI
(MPa)

1 23.1766 Cohesive failure in resin cements
2 17.0589 Cohesive failure in resin cements
3 7.1120 Cohesive failure in resin cements
4 12.6460 Cohesive failure in resin cements
5 13.2095 Cohesive failure in resin cements
6 5.8501 Cohesive failure in resin cements
7 12.1370 Cohesive failure in resin cements
8 38.5776 Mix failure
9 10.2823 Cohesive failure in resin cements
10 28.0994 Cohesive failure in resin cements
11 6.9921 Cohesive failure in resin cements
12 11.6833 Cohesive failure in resin cements
13 11.6220 Cohesive failure in resin cements
14 12.0655 Cohesive failure in resin cements
15 15.7954 Cohesive failure in resin cements
16 16.4165 Cohesive failure in resin cements
17 13.5034 Cohesive failure in resin cements
18 15.0133 Cohesive failure in resin cements
19 17.7290 Cohesive failure in resin cements
20 15.0392 Cohesive failure in resin cements
21 17.8635 Cohesive failure in resin cements
22 17.9794 Adhesive failure in tooth
23 0.0000 loss
24 7.3429 Adhesive failure in tooth
25 9.6859 Cohesive failure in resin cements
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Fusaatned ANNNAILSIEARY ANHUTAMNANLIAAI
(MPa)
26 0.0000 loss
27 9.2682 Cohesive failure in resin cements
28 13.2420 Cohesive failure in resin cements
29 14.7430 Cohesive failure in resin cements
30 8.8751 Cohesive failure in resin cements
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Cohesive | Cohesive | Adhesive | Cohesive | Adhesive

failure- failure- failure- failure- failure- Mixed
Resin cements | tooth composite | tooth cements | composite | failure
Superbond
C&B 38% 59% 3%
Panavia F 43% 50% 7%
Excite-RelyX 7% 90% 3%




53

nansilFauiisudeiaulnedsyng 199 s3udinuand 3 ssuu nuiilawuntiy

nswanaaldinanlalidnaalsn AruNtusasas 2.5 N5zazi9a1 3 WA

microtensile microtensile strength

Tukey HSD
Mean
Difference
(I) Group (J) Group (I-J) Std. Error Sig.
Superbond C&B -Panavia F 475246750 1.21461971 .000
-Excite DSC-Rely X -2.17585300 1.33244325 236
Panavia F -Superbond C&B -4.75246750 1.21461971 .000
-Excite DSC-Rely X -6.92832050 |  1.25946967 .000
Excite DSC-RelyX |-Superbond C&B 2.17585300|  1.33244325 236
-Panavia F 6.92832050 |  1.25946967 .000

*. The mean difference is significant at the 0.05 level.
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Product name
(Manufacturer)
Type of system

Mode of polymerization

Components

Bonding procedures

Super-Bond C&B

(Sun Medical Co. Ltd,
Shiga, Japan)

-Total etch system

- Self-curing unfilled luting
resin cement with
separate enamel and

dentin etching protocols

Green activator :10% Citric acid, 3%
ferric chloride, polyvinyl alcohol,
water

Monomer : Methy methacrylate,
4-META

Polymer L-type radio-paque :
Polymethyl- methacrylate

Catalyst S :Partially oxidized

tri-N-butyl borane, acetone

-Etch dentin with green
activator for 10 s, rinse and

air dry gently.

-Prewet dentin with
AMETA/MMA-TBB.

-Mix liquid and power with
brush-on technique. Apply to

dentin surface.

Panavia F2.0

(Kuraray Medical Inc.,

Osaka,Japan)

-Two-step self-etching

luting resin

- Dual cure, filled resin

cement

Primer A: HEMA, 10-MDP,
5-NMSA, water, accelerator
Primer B: 5-NMSA, accelerator,
water, sodium benzene sulfinate
Paste A: 10-MDP, hydrophobic
aromatic dimethacrylate,
hydrophobic aliphatic
dimethacrylate, hydrophilic
dimethacrylate, silanated silica,

photoinitiator, dibenzoyl peroxide

Paste B: hydrophobic aromatic
dimethacrylate, hydrophobic
aliphatic dimethacrylate, hydrophilic
dimethacrylate, sodium aromatic
sulfinate, accelerator, sodium

fluoride, silanated barium glass

-Mix equal amounts of ED

primer 2.0 liquids A and B.

-Apply the mix on the bonding
substrate with a brush and
leave it undisturbed for 30 s.

-Dry with a gentle air flow.

-Mix equal amounts of base
and catalyst for 20 s, apply the
cement onto the primed

substrate.

-Let the cement autocure for 3
min. Apply Oxiguard 2.0 along
exposed margins. Light cure

for 20 s from each side.
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Product name
(Manufacturer)
Type of system

Mode of polymerization

Components

Bonding procedures

RelyX Unicem

(3M ESPE AG Seefeld,
Germany)

-One-step self-etching
luting resin

- Dual cure, filled resin

cement

Two-paste system in Clicker™
dispenser

:Bis-GMA, TEDGMA, dimethacrylate

polymer, zirconia filler, silica

-Mix equal amounts of base
and catalyst for 20 s. Apply
the cement onto the surface.
-Let the cement autocure for
3 min. Light cure for 20 s

from each side.

Excite DSC
(lvoclar Vivadent

Inc.,New York, USA)

-Dual-cure, fluoride

releasing adhesive

-Used in combination with

the total-etch technique

HEMA, dimethacrylate, phosphonic
acid acrylate, Highly dispersed
silicone dioxide, initiators stabilizers

and potassium in alcohol solution.

-Apply phosphoric gel to the
prepared dentin for 10-15 s.

-Remove all etchant gel with
water spray for at least 5 s.
-Excess moisture should be
removed leaving the dentin
surface with glossy wet

appearance (wet bonding).

-Apply Excite DSC to dentin
and agitate the adhesive on
the prepared surfaces for

at least 10 s.

HEMA: 2-hydroxyethyl methacrylate;10-MDP: 10-methacryloyloxydecyl dihydrogen

phosphate; 5-NMSA: N-methacryloxyl-5-aminosalicylic acid



56

L

UssiRgiliauineninug

a = o

(FRINALNUCINOTIRT YARAUIINF HATUN 22 NUAIRUE 2524 N TN
UAARBILAEMLE AMIANTUNNNINIUAT §115aNT9ANHTIUALNNEANERTTTA AnAnY
TuawnngAIans wuangndeniina Unisfnen 2548 wasanniuldussquiniusianis
o neNunmEnigeniA  nesvinend  TealdiunsraaniuaaEeeiniass  uazld
dfiRnuludumdeiuaunng wauniuanssy nesunngd Taanenunanesiu 1 8189
[ % [ a =K o d’j Yo a6 Y = ] o
JdpunsanTdnn  auleflaqiiu aneildiuend@E e Anselundngmadsoynn
WeAEARTIVITAR  d11WiuANTINLITARE o AzURLAEAaRT  qinasnsal

NPNANYIAE NFUNNHUUAT



	ปกภาษาไทย
	ปกภาษาอังกฤษ
	หน้าอนุมัติ
	บทคัดย่อภาษาไทย
	บทคัดย่อภาษาอังกฤษ
	กิตติกรรมประกาศ
	สารบัญ
	สารบัญตาราง
	สารบัญภาพ
	บทที่ 1บทนำ
	ความเป็นมาและความสำคัญของปัญหา
	วัตถุประสงค์ของการวิจัย
	ขอบเขตของการวิจัย
	ข้อตกลงเบื้องต้น
	ข้อจำกัดของการวิจัย
	คำจำกัดความที่ใช้ในการวิจัย
	ประโยชน์ที่คาดว่าจะได้รับ
	วิธีดำเนินการวิจัย.
	ลำดับขั้นตอนในการเสนอผลการวิจัย

	บทที่ 2 เอกสารและงานวิจัยที่เกี่ยวข้อง
	แนวคิดและทฤษฎี
	เอกสารและงานวิจัยที่เกี่ยวข้อง
	ผลจากการศึกษานำร่อง

	บทที่ 3 วิธีดำเนินการวิจัย
	ประชากร
	เครื่องมือที่ใช้ในการวิจัย
	วิธีการวิจัย
	การเก็บรวบรวมข้อมูล

	บทที่ 4 ผลการวิเคราะห์ข้อมูล
	ค่าเฉลี่ยกำลังแรงยึดดึง
	ลักษณะการแตกหัก
	ภาพแสดงพื้นผิวชิ้นงานที่แตกหัก
	ผลการเปรียบเทียบ

	บทที่ 5 สรุปผลการวิจัย อภิปรายผล และข้อเสนอแนะ
	สรุปผลการวิจัย
	อภิปรายผลการวิจัย
	ข้อเสนอแนะ

	รายการอ้างอิง
	ภาคผนวก
	ประวัติผู้เขียน



