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MINN 1
Table 1

uansfagildlunuise
materials used in this study
Targ VIHNEwaR
wres Tadlerianenan
(YTZP Bruxzir)
aynIANTIoegiieen s
v11a 50 TuATOU (Cobra)
vhanaifion

Glidewell, Newport Beach, USA
Renfert, Hilzingen, Germany

13 4
AdYMaAS
A g 0 ,
U INeIauEea v, e,
Uszmelne
A oy a 7 i
ndeiia siin Inswes Kuraray Noritake dental

Clearfil Ceramic Primer Inc.,Tokyo, Japan

Zirconium dioxide,
5%wt yttrium oxide (Y,0,)

3-Methacryloxypropil trimethoxy silane,10-
Methacryloyloxydecyl dihydrogen phosphate (10-MDP),
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gaulseneu Lot No. ‘

BZ0020906

2169666

Distilled water, Sodium sulfide, Magnesium =
pyrophosphate, Mucin, Disodium phosphate, Calcium
chloride, Potassium chloride

1G0041

Ethanol

s
wmuesen 2.0
Panavia F 2.0

Kuraray Noritake dental Inc.,
Toyko, Japan

Paste A: Dimethacrylate (DMA), 10-
Methacryloyloxydecyl dihydrogen phosphate (10-MDP),

320083

silanized silica, photoinitiator, dibenzoylperoxide
Paste B: Dimethacrylate (DMA), N,N-diethanolp-

toluidine, accelerator, functionalized sodium fluoride,

silanated barium glass

ylulosuoudduousil
Superbond C&B

Sun Medical Co, Shiga, Japan

Powder: Polymethyl Methacrylate (PMMA)
Liquid: Methyl Methacrylate (MMA), 4-

SG111

Methacryloxyethyl trimellitate anhydride (4-META)
Initiator: Tri-n-butyl borane (TBB)

saunen Indavia lvaud 1@
Famn® 350 tonH9
Filtek " Z350XT flowable resin

composite

3M ESPE, St Paul, Minnesota,
USA

‘v‘hﬂﬁfrjmmzuﬂqé’mmaamﬂu 50qW (n=12)
sl nguii 1 (Con) nguAIUANBATUsFUABY TnAATTA
Tvaun1dTasasa ﬂ’cjiJ‘ﬁ 2 (SB) nseazdanuisdu
aouIndaviia lnaud1&Tasase nguil 3 (Pan) 1Whnst
i"JﬂJfT‘UGlGJSf}WWNWFJEJ’g 1N 2.0 (Panavia F2.0, Kuraray Noritake
dental Tnc.,Tokyo, Japan) Haz8anUUNUIFUAN INTA
wiia T 1 ﬂ’cjnﬁ 4 (PPan) Whns1e Mdrsiin Insies
(Ceramic primer, Kuraray Noritake dental Inc.,Tokyo, Japan)
Faufumudes e 2.0 nazdasuunusFuneuInda
wiialwaud 18 nquit 5 (Sup) 1hnse Sauiuldeinled
‘uauﬁ % uauﬁ 1 (Superbond C&B, Sun Medical Co, Shiga,
Japan) tazdanuunassunen Indaviia lvaun'ld Tag
miwf%anﬁ:uﬁaﬁ”;aﬂmﬂmswl%umﬂﬂgﬁmmum 50
Tunseu finnusuussenia 2 013 Slunar 20 Suri §ae
!,ﬂ?'iﬁNl,ﬂWlﬁfJ (Sandblasting machine, Renfert basic classic,
Hilzingen, Germany)

Tunquit 1 uag 2 simsnauuufind Tansid
F99719A7I0AN VAdurIuguina1e 3 Tadwas ga 2
fadwas vuFuNaTey aseaeu RunANiaINa1n

o a < Y [} g’/ =3 a a
Usznunuainlasaenliuiy nuuRAsFUAN ING

Methacrylate resin monomers Bis- GMA, TEGDMA and
Bis-EMA; dimethacrylate polymer; silica (75 nm) and

NA34996

zirconia (5-10 nm) nanofiller; approximately 65% wt
filler load

yialvaudla (Flowable resin composite, Filtek™ Z350
XT, 3M ESPE, St Paul, Minnesota, USA) 1H1duTane
Fana1nTagase RouaIdIons e apIBAINIRLANTTY
(Dental curing light: EliparTM, 3M Deutschland GmbH,
Neuss, Germany) finmdunas 600 iaataddon131g
uAnasluna 40 i duuuiuiesn aieuaad
antlunal 40 Jui

Tunquit 3, 4 uaz 5 HimsedoumasFuaouTn
daxiia vaud 18 MWizdseduunansanszuennitida
naw vAduAIUgUINa1 3 Hadwas uaziinduga 2
iadwas Tavdaiagaenanaslunuuiniiersudiedu
agmInAId IR paneuaanaTuans sy funai 40
Sui thunuiuiesnuaaeuashon 40 3unf uma
saunen InAndananiansnamnaisunagen Tas
1isFusinuduaziwsiiinlnswedRinisnauaiy
vidndraauuzih minulfinteana nadauuseasi 10
fadu nazdsadmuddiniu Taelunguii 3 uaz 4 a1
eta 40 31 daulungudi 5 seldudedudini 8.5 uni




72

FensanndnvaziuinwesTnilameldndea
i;amsﬂﬁﬁsﬁnmammudmnim (Scanning electron
microscope; SEM)

Anurdnuuzveaituiidiondeaganssml
1ANATOUNUVTOINT 1A (Low vacuum (LV)-Scanning
Electron Microscope: JSM 5910 LV, Massachusetts, USA)
T3 oudunaaouiiu@y 4 u ushaoiouuiu 3
11# Tag T ldvhmseseuialas $1uau 1 1 susih
NTI00AITINIY 1 FUIUMT AT suRage 0 N
wedi 1y 1 3y wazrumsthnsesmiuszouiage
0 INTess1MIu 15U vandafudiuunslany
domnmaifueu vimiuii ldiddevanudunazii
msndeuneaieriunisiia i HAZA0IANY ULV
fuin #rundesganssmisidnasounuudniniig
9810 5,000 LA 10,000 1111 A2BBATUTIOYNIA 15
Alaliad

FMFUMIAVANANUHIUDUTFUFINUA 11
msasvaeulaoseusunATeUIINANIY 3 Tadwns o1
3 Haawas v 1 Naawas Winganuudussuael Inda
YUIAN31e 3 adwas 017 3 Tadwas vyl 1 Jaawas
FURYINU Tﬂaﬁﬂﬁ’ami%u%muﬁiuﬂduﬁ 3,4U82 5 081
a2 1 51 uazsmInadIeUTIAaTuA 10 1261 1Nt
FunadouRINgIINAARINANIE RN EEN AL RIS
Fana Tasranuazeiadioniesdiasansilaiin ay
dudhdeunuiy imsindeuneuiterdiiunisii liih
i]1ﬂﬁuﬁwmﬁﬂﬂ?ummwmmam%u%muﬁﬁmmndu
f1nan drendesganismisianasounudeInindie
FrieduRmEv10 1,000 11 Lﬁaﬁﬂymazmmnmm
wmmm%u%muﬁ“lﬁﬁummgmiumwﬂam

IENMITNATVAINNNNTINTITAIROY (Shear
bond test)

ihfunageuusluthnduiigaumngd 37 eem
wademilunat 24 52 Tue Himsnagoumanunias
AR ousznINHUIYS Tattle tazuiaussuaey Inda
siialnaunldar0in3 eanadouaINa (Universal testing
machine: Instron 5566, Massachusetts, USA) #10U10T§1U
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150 29022:2013 Tawr wuasiAwd iwaeg 1.0 Gadwns
doufi (317 1B) nasuduvewnusFunonTnda wiia
Tnaunldngaoen Tufinduswingaiiueniaqeenain
My hnfuamanuedasagaouluniie wng
thamadaegas F/A Tao F Aemussithlfumiasdunon
Tndnviialnaud1dngaoen (1) A Aeiluiidada
senNustunen Indauazives latle (ms1eliaamng)
MIAATHENYUZANNAUMAIVEIMTEAAA
(Mode of failure)
ﬁw%yuwﬂaauﬁamnﬁﬂ'lllmnaaugﬂgmums
ANUANKADIMITARA AONADINANTIAMILLUAINSS 1D
noudtiuinan (Stereomicroscope with digital camera:
Olympus SZX7 & SZ2-ILST led illuminator stand & E-330,
Tokyo, Japan) AR1§99818 20 191 wazTudinTaoualq
dnuazzlunuvesanudumal oonilu 3 ngu Ao
1. mmé’mwmazwdw%u (Adhesive failure) flo M3
waninnanua aguiiziji?u'j”ﬁmi@uﬂauiwﬁﬂﬁuﬁ’;
o Taiily wiemeluilomsiaan
2. mmaymmﬂwf:m”ﬁﬂ (Cohesive failure)
2.1 anvdumadluwos Tl (Cohesive failure
in zirconia) A9 msgmﬂv‘%wmag:mﬂslumaﬁmﬂﬂ
22 ﬂamé’umaﬂun‘f@fﬁmﬁuﬂ@ﬂwam
(Cohesive failure in resin composite) Ao ML ﬂ‘ﬁwmafj
ma“lmﬁai”ﬁ@ﬁ%uﬂaﬂwﬁﬁ
3. ANNAWNAWVUNAN (Mixed failure) AD N3
mmwiwﬂ?ui”ﬁ@ﬁ%uﬂauTwﬁﬁﬁuﬁamafﬁmﬁﬂ 30
meluitomasada saufumananmeluiuses Tl
w‘%a“lun‘faﬁfﬁ@ﬁ%uﬂaﬂwﬁﬁ
Sz teyamauudausdadenildn
AdARIe A9ANITIATILHANNLYTUTIUNIUAET (One-
way ANOVA) 39N UM INAaoueseaAvedgn (Tukey’s
HSD) fiszfuanumFesuesas 95 uazdinsieianvus
ANudUMaIveIMITaaad e laaIAl3 (Chi-Square Test)
TagTilsunsudnsizineanaoaiodiod o5y 24.0
(IBM SPSS Statistics 24.0, IBM, New York, USA)
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PVC pipe

©

Shear force

Resin

Zr

= 2 < =< A < < A
Eﬂ‘n 1 (A) HAPIFUNATDY (B) LAAINITNATDUANULUILLTITAURDU (C) gﬂ’nmmmmiﬂﬂﬁ’rmﬂ’nnumuiﬂﬂ@mﬂu

Figure 1 (A) specimen (B) shear bond strength testing (C) schematic diagram of shear bond strength testing (Zr: zirconia, Resin: resin composite)




14

WNa

amsanei 18 (@139 2) nuhnguii 1
Fuaglnlefueudduoudl (Sup) Innnuudusde
I30UINAY (Mean) 1AZAT SD 1917 13.3342.75 1302
thama ua lifianuandwanngui s iin nswes
aufumndes 1092.0 (PPan) (12.02+1.80) uaznguii e
WIU303 1092.0 (Pan) 1HB308191RE7 (12.57+3.43) UA N
AINuUAILAN (Con) taznguiithnseswsusFuaey
Tndaviialvaun Idiiesed1a@on (SB) adraditioddny
NNADA (p<0.05)

M7 2
Table 2

Mean shear bond strength (MPa)
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ANYULANWANINAIVBINITIAAA WUADIY
uanaNedNINedMyn1eada Tuudazngunisnaaes
(p<0.05) Tﬂmﬁﬂmmﬁummsw'jwq‘?umnﬁqﬂ”lunﬂ
nqunsnaaes TasfinguatuguuasnguiildisFuneun
Faviialnaund 14 Taoasufanmdumaisznasuiy
Mieed19@ed wuaNudumaluuunanlungu Pan fin
iWlufovay 41.67 ngu PPan Yovay 16.67 azngu Sup Tov
A% 25 MUAAL (mswﬁ 2) HazENHALANAINAI RN
(g1 2)

' < a ' '
uﬂmwamiﬁnmmﬂammJmiqgmﬁﬂuuaxgﬂuuummﬁ'mwawaanwiﬁﬂﬁﬂiutmazﬂqumi‘vmam

mean shear bond strength and mode of failure of each experimental group

Mode of failure [n=12]

Group
e [n=12] (SD) Adhesive (%) Cohesive (%) Mixed (%)
Con 0.90(0.96)" 12 (100) 0 0
SB 2.76(0.83)A 12 (100) 0 0
Pan 12.57(3.43)B 7 (58.33) 0 5(41.67)
PPan 12.02(1.80)B 10 (83.33) 0 2(16.67)
Sup 13.33(2.75)B 9(75) 0 3(25)

AonuIMEIBINguReINuLEaIn INLAnanuee s hilliodngneada

Same letter indicates no statistically significant difference.

52
Figure 2

3
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mode of failure found in this study (A) Adhesive failure (B) Mixed failure (Zr: zirconia, Resin: resin composite)
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Shear Bond Strength of Zirconia to Flowable
Resin Composite with Resin Cement Containing

Different Functional Monomers

Thanomsakchai P* Chaijareenont P** Pleumsamran N** Sastraruji T***

Abstract

The objective was to study mechanical properties of zirconia after bonded with flowable resin composite using resin cement
containing different functional monomers. A sintered YTZP zirconia blank was cut into 60 blocks (7x7x1mm3) then embedded in cylindrical
tube with epoxy resin. All specimens were soaked in artificial saliva for 3 minutes then cleaned and dried. Specimens were divided into 5
groups; Groupl: directly bonded with flowable resin composite (control), Group2: sandblasted with 50 micron aluminum oxide particle at 2.0
bar pressure for 20 seconds then directly bonded with resin composite. A total of 36 resin composite rods (3mm diameter and 2mm height)
were fabricated for group 3-5; Group3: sandblasted then bonded with resin composite rod using Panavia F2.0, Group4. sandblasted then
bonded with resin composite rod using Clearfil ceramic primer and Panavia F2.0, Group5: sandblasted then bonded with resin composite rod
using Superbond C&B. All specimens were tested for shear bond strength using universal testing machine with a crosshead-speed of 1.0
mm/min. All data were statistically analyzed using One-way ANOVA and Tukey’s HSD test. Group5 had the highest mean shear bond strength,
not significantly different with Group3 and 4, but significantly higher than Groupl and 2 (p<0.05). In conclusion, different functional monomers

in resin cement had no effect on shear bond strength between zirconia and resin composite.
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