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The purpose of this study was to evaluate the shear bond strength (SBS) between Ceromer
and resin composite after surface treatments. Generally , these included sandblasting , acid etching
and surface coating. Additional heat-cure was applied after bonding. 110 Targis discs (9 mm. in
diameter and 2 mm. in thickness) were fabricated. In part | , 8 groups (10 discs/group) were
subjected for 4 types of surface treatment : type 1) sandblasting with aluminium oxide particle 50
microns , type 2) sandblasting and 37% phosphoric acid etching , type 3) sandblasting and silane
coupling agent application and type 4) sandblasting , 37% phosphoric acid etching and silane
coupling agent application. Then , discs were bonded with light-cured resin composite. Group 1 to 4
were bonded with Z 250 while group-5 to 8 were bonded with Tetric Ceram. SBS was evaluated
using Lloyd testing instrument (crosshead speed of 0.75 mm./min.) ANOVA and Tukey's statistical
analyses were performed. Group 3 had a maximum value in SBS (6.7 + 1.3 Mpa). Group 1,3 and 4
showed no significant difference (p<0.05) in SBS. In part Il , 30 Targis discs were devided into 3
groups (Gr 9-11). They were surface treated and bonded as in group 3. Additionally, these were
treated by heat-cure for 2 minutes. The tested temperature were 41 , 46 and 60 degree Celsius,
respectively. Statistical analysis was performed as in partl.. Group 11 had shown maximum value in
SBS(11.26 + 1.8 Mpa). The values of group 9, 10 and 11 are significantly different from group 3
(p<0.05). These results indicated that sandblasting together with-silane .coupling agent application
was suitable ‘and effective for Targis bond surface treatment , whereas additional heat-cured

treatment at 41 degree Celsius for 2 minutes could increase SBS after bonding.
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nuzidanususiusTy rann@anainnsadaussliaceuladinalaeldysn a0 (fumed
silica) Toiluaynianiawadniign (W 3ana Aanistindani wnluasly asnudeu

Az iiinglimesnanaadurnaudgnany 0.004 luasew 3o 1 1w 10 289AINENY
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PAUIRILAITNY  (Ferracane . 2001))  Ha’aInn3ld3ansmunsniiANazideanin
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o

(ultrafine particles) nlilAssaF1sNuRwesTAR LI AUTY AanInge liddauaeiands
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[
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ngldeu %'\1ﬁi@miﬁﬁm?ﬁuﬂ;ﬁmﬂﬁmﬂﬁﬂﬁLm:rslumil,ﬁ'uﬁ?mmm@ﬁm@ﬁmmﬁﬂ
LL@ﬂmm:ﬁmﬁuﬁlﬂumﬂﬁu@mmmu"mmﬁﬁﬁqm’mLL*?'“]@LLN (strength) BAZANNLTIFTS
(stiffness) Taanisldiandaunsnneinawmalssdy  (prepolymerized resin filler) LN

Tusdy wvisn  (Sandaunsnnainaiwalasdy Aani19RNdaneawNsn uTATNAUIUNINAS
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T 198 wydnNRaawaznit Wudadagldpnsanntelumiel)  B9NANANN
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asnswsaglielidng waz annsnasgUldneutinsadonuas AIUNIFAN LT LN
a [~1 dl o [} a o v k% -ai 5
mesaative | aanisuanindeteslnlasia | wazvinidengnisldeunenounua
(Ferracane , 2001)
faeeeneianlunguilae Durafil VS, Filtek A110, Renamel' Microfill
3)  qnuaN (Hybrid) {luiannsmuiinanuantIdiasmnuudausmumg §
dnutlsenauresiandaunsninatinminaesianusnueiusdy  aanindnfeuas 70-80 9
-ai Y v | ¥ aa a A A = a A aa ¥
andn-unani iluuia (du uwialulsTanm ananvizeluiran avgiilan TN wazuio
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- fiddla (midifil) Mdud  qnuaniindandouwnsnamnalvg)  lnefaunneesian
Saunsniade 3-8 lumseu

ﬁfmﬂ’mmﬂﬁmhﬂ@juﬁﬁ@ Herculite HRV , Charisma , Tetric Ceram , Z 250

WANANTS Albers LAZADY (2001) oty Sanyseiusiu aanlngs uEn 1
nax Aa duluaseu lavsa (submicron hybrid) Tmﬂﬁmmmmmfm@ﬁmumm@ﬁ&ﬁf@ﬂﬂfjﬁ
1 luAsau

ﬁfmﬁmﬁmﬁmhmjuﬁﬁ@ Point 4 , Vitalescence , Esthet X , Miris

1%

anusouz i rantwdnd ldinunsnaielutiaaiuduianysusfusiu - aow-

=X

Wan alanUusfaugs 1in 1 naes Teilszneudaadautlsznaundndty 3 dou As

- douresTudadly Tanmiesian Biluwes @ldgeuth (4 bis-GMA, UDMA

WAz TEGDMA)LL@:ﬁqémﬁﬁ?m (initiator system)

- Jan SaunIneiuyad Tallssnaudag uia Aend uar FaninvaeNs (fused

silica)

- ansTau %'\‘1Lﬂumaﬁﬁﬂﬁlﬁmmiﬁmﬁmm’]\umﬁﬁwdwﬁ@@ﬁmmmﬁmﬁu LYIaN

1uquum@qﬁq§mﬂ§'ﬁ?ﬂqm@q gy Aenings synevusie laAlnu (diketone)
waziaiy (amine) 1ne wANIN13A3 1L (camphoroquinone) finesldae ToAlau daane
wasdinazinWuaninlsadluugeduuatuazaanasinliayyagassin linnl jisennga-
welstudeesinliianisaivlasaianndng 3 07 (cross-linked three dimensional
network ) ﬁqgﬂ'ﬁ' 1 Lﬁ@ﬂﬁﬁ?miwaLmiﬂeﬁuéhlﬁurﬁiﬂiﬂ fM3INNTUING (diffusion rate)
vasayyadarzuazianateslammeiiend iU Teazanassamnda sl
nadfizeninawe larduludounesiuszhaeauniasiaaed WaNysol . WudHnguaes
wmesianiila B fTessunntenay 2550 nalulwdinesudsannifaufizenna-
we bl (Ruyter WAz Svendsen , 1978 ; Van Kerckhoven WazmAndy ,1982 )

sioxnludunAaassdi 1980 Mormann way Touati UAZAAE Lﬂuﬂ@:NG:NLL?ﬂﬁﬂﬁ/@Q
YInueiuedu ﬂmﬂw?ﬁmuﬂ%ﬁﬁﬂ%umﬂ‘lm:@@umﬁﬁﬁm’mﬁmﬂﬁﬁﬁm? (indirect inlays

Ay v A o yya o o = X = -
and onlays) LL@gﬂqﬂI‘u?gﬂ:LrJ@’]Vﬂﬂ@Lﬂﬂ\iﬂullﬁl.ﬁ‘llllﬂ'ﬁqﬂj AN98ALUANY ANBRALAUA
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( Scotchbond 3M dental products) "Luﬂizmmu%gmu?m Lﬂumaﬁ"um@y@mzﬁwﬁqé’w
f;”@@ﬁv‘hmﬂﬁmﬂﬁﬁﬁmnﬁﬂiﬁﬁmmwmmm FaNINANMAYssHT 1980 Touat
uaz Pissis BwmsuwrAnaesnsldlanzsaniuaenIngnlun1smi 8uaed wazdasniuiy
Taansdmaiingalanaa (silicoating technique) MadiusndaussdasenineInaie fuas

a1 (Blank , 2000)

5107 1 uamslaseaiiesntng 3 N5 1p9la-ALENLE
(A7n Adhesion The Silent Revolution in Dentistry Quintessence

Publishing Co,Inc, 2000)
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1. Taa YU ULITY ABNINARIUIIN (First generation resin composite) W
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L‘W'ﬂVI‘\]tLﬂu‘W’NL@'ﬂﬂﬂﬂmﬁﬂﬁuﬂu’ﬂﬂ@qﬂﬂ’]ﬂ‘ﬁWﬂisﬁL@u f;m-ﬁumummmmmmm@ 'ﬂq
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o a a oY a a % A o/ aaa =
AALNTNAUUNTLTALAS 66 WAL 171U LHNNTN TRHAY 33) WUQWNﬂW?MﬂMQ@Wﬂﬂ{]ﬂ?EWIV\I@

s v 1 =X = %3 v =
LN’ﬂi’i‘ﬁﬂJ%Wﬂﬂﬂ’J’] mmiaﬂmmmﬂuimﬂwmqmﬂuﬂmmmzwmﬁﬂmm LATHATIN
FuNUsanIsan la lndLAeaiuRaeaeuRi (Trushkowsky,1997)

dl U a a dl o 2% a oA 1 dl dl £ %

?Wﬂ%ﬂﬂﬂﬂﬂ’]ﬁ‘ﬂﬂﬂ@ﬂﬂm@w&ﬁ Lﬁ‘ﬁ%ﬂ%ﬂ@ﬁﬂﬁ'ﬂﬂﬂgﬂﬁlﬂq? QHWZQEQVIWUI‘L&VI@QM@’WQ
111 Conquest (JenericPentron,Wallingford,Connecticut), Artglass (Heraeus Kulzer
Gmbh, Hamburg ,Germany), Colombus (Cendres and Metaux,Paris,France), Targis
(Ivoclar-Vivadent,Amherst,New York) kaz Belleglass HP (Belle de Saint Claire

Kerr,Orange,California)
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9
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o
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a

Tnatanazetede n1sLNFafaEAINTauNaT 5 WIT NIENAIRINNITLNANE AT UGN

a

123 AIANIALTEA ALNNANNLINLALANNAIUNIUARNNTAN LANINDN Fasay 60-70

NATBNNITINNNNILNGD  Peutzfeldt (2001) 18 ANMIDNKATBINITANNNTLINGMD

) [ %
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a =KX ¥ [ dl [ |dl QI 49{ 14
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Twanaredlawmesianunduasinlienneluinawedurewdsld  waz &
A o e 1 ' = - a

ANAINT IUNNSAURA (flexibility) vavaneldluianagenielulasanitnavames inann
NsAiNgUUYH  WaNIseReulauazin IR AN U AFEN289ng N 10N IATIART
VENV RGN

TunsiindszaunisasuulasasiusrgueslamuniAsiongs  NaIRINNI9LINGD
Y o o A o A | o o |lama o ANy |
Aneaaluniausn intilenianiusznvasegasnuiuwazindisenfuiites luszndng
VINNIINNNTLINGR (Peutzfeldt , 2001)  UA¥AINNIIANHIL8Y Bagis uaz Rueggeberg
(1997) Lﬁuﬁammzﬁﬂﬁtymmqmmﬁmﬂumﬂﬁummuﬁqdﬂ:ﬁ%w%mr&im:ﬁ“umi
Wasuulasesiuszguinndissazinai ki lunasiiunisiissn WAZANNIIANEILD

Peutzfeldt uaz Asmussen (2000) WLAN  ARINATIATUDIROMARN 14 lWnsANNITLINED

wanaNazianinasie ﬁ‘::ﬁUﬂ’]ﬁ‘LﬂgﬁluLLﬂ@\Wﬂ\iﬂuﬁZ@jLL’ZS\IJQ fodualunafiniidousi
tNAuEiNana (diametral tensile strength) wazANHNLINUIEALRAN1ATRITAAYTUT LAY
Wan wiufidusdnyfiiena feléfuauien Gwenndesiunisinmaes Bausch
uazaniglnensldautauiiidannvaeslduiseeildonmg 60 aswmades

o

(Bausch uazAmMy , 1981)  WUIUNAGIUN)NNNIUANIANTFEN NN WANTUBEINIE

o o o Q QI =l al o/ a a v dl dl
HednAnuneats  uasiaedasn nATedan sz iiueiy  Aenlndnsoy  1HesaInd
AIUNYNAINANTD wlaseanlasazinlifanisa¥wanaldinawe fdlulassainee
1 dl ¥ | 1 = rdl | = 1 = o 9/2’/ a ! d‘
drauwnunazaiaiiuaneldnameimduaieeiaiesetanen  Anldeanumgiwdng

Ad‘ 1 = 1 o a vl % 1 a o‘d‘ |
HUUNRNNINNGY 37 asATaTeaInictindy  avdudsnliinnsaivansldinawesngu

Taaairemndnedaniuinisldnguaesniamnipsianndslilivindiisen  uaznisiia
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o -dl o 1 4 4 ] a 1
?25@Uﬂ’]?Lﬂ@ﬂuLLﬂ@\‘i“ﬂ@\iWuﬁzﬂiﬂﬂﬂ’ﬁ‘%}iﬂrl’]ﬂ?’ﬂu[ﬂ’ﬂ'}@@Uﬂ?ﬂéiﬁulﬁsﬁu paNIWAR  avdqe

annauasnludauanasdu il lddanussRunauazaaniulidmszdnilunisannisin

q

dw . . =X o s dl aan a o

W& (distortion) * LLAZLLINANAINNNTUNARNA (contraction) LummnﬂgmmiwaLN@%LWM
(Venz wlaz Antonuci , 1985)

SsRaunanza WualnasuniiaespaRLduAan NN realne fudnantag

SN o Y [ A o IS dl :// ' -3

aaguadanlnaNdasrasglnnsudauiulusinnanvzaizand  HAaNenapauFaLs 10

WA A9lAanne 9.8 x107 WA? Da9AuDAIuE 3x10" @ndldaune 4x10™ Fsnd Inel
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Tuanavsadngnfeuaziiusiunuiinaasiadaunsin
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WAARLNNAENTINIRNNITUNAeNaazin T uaNTTANIINIan e eedan
Lﬁﬁmﬁm’mﬁﬁqwzﬂmmzﬁ"w] ( de Gee wazAauy , 1990 ; FerracanelazAay , 1995)

andeyafidneinld  Peutzfeldt (2001)  agdlFdniafinnnstasialsiudasysnisiu
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anang Baldissara wAzARENLANNIindunneiudeide inseszaniuiuagiui
ﬂ?ﬁmmm’m?@uﬁgﬂmﬂmmiﬂ@Lf":@Lﬁlﬂiwmﬂi:mmﬁﬂuﬁmwmmuﬁﬂ lnenns
onemesdiuiaNiauargnnualaedaduvaieiady W AINaINIsa eI
A EuTeTTuIY FTHTIIANTB4N9 LATLIAY MDY annuzaeNURRTIANTA
ANNATNNNTD MINF I AN NIRUABIUMAINUDAAIINTRY  (Baldissara WAZAMY , 1997)
Zach uaz Cohen WU @mmﬁmmLﬂmﬁlfaiwmﬂ@xmwﬁuﬁﬁﬁu 5.5 B9ANIATEA LAY
11.1 a9n-1maLEea 1WaY Macaca Rhesus LﬂumwﬂﬁﬁmLﬁmﬁlﬂ‘ﬁwmﬂi:mmﬁuﬁm@uﬁ
dundu Wls Feraz 15 war 60 ANAIAL Lmeudﬁ@mmﬁLﬁu%uﬁ@ziﬂLﬂuﬁuM?qﬂﬁi@
deitle-Tnssdszawituile 6.1 esrnimaiiea Saanusimmilesessiaszuinetvsalszam
uuazduiedy %qﬁmmﬁu%ﬁfqmmﬁﬂﬁ:mm 35 BNANLIALEA  (Zach WAy Cohen
. 1965) Tneil Zach uaz Cohen uaz Pohto ua Scheinin wudn ieguugizesilaidie
Twsa-tsvamilugaiundn 42,5 asdciames azinliinsunmuiuiledenaszam
ﬁu(ZachLmu:Cohen,1965 : Pohto lla% Scheinin , 1958 )

Tjan UazADE WU mﬁ‘m‘?‘ﬂuﬁmmum@@uﬁu;ﬁ%ﬁfmﬁqm@mmL?‘q@umfzﬁma‘
szinepadanasiniinsfeuiiisduluieds 8.8 esdnsaidua luanidinnin
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8.2-19.1 auAIATed (Tjan uWazAUY , 1989)

Adrain uazAme Stern wavAMy Taylor WavRoeber WU TagsInLATgUUNH
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o o 1
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Mean Shear Standard
DATA Bond Strength deviation
GROUP (MPa)
GR1 (sANDBLAST+Z 250) 5.41 1.56
GR2 (SANDBLAST+37%PHOSPHORIC ACID+Z 250 ) 4.71 1.45
GR3 (SANDBLAST+SILANE COUPLING AGENT +Z 250) 6.71 1.30
GR4 (sANDBLAST+37%PHOSPHORIC ACID+ SILANE COUPLING AGENT +Z 250) 5.94 1.39
GR5 (sANDBLAST + TETRIC CERAM) 4.34 1.77
GRO6 (sANDBLAST+37%PHOSPHORIC ACID+ TETRIC CERAM) 2.76 0.94
GRY7 (SANDBLAST+SILANE COUPLING AGENT+ TETRIC CERAM) 4.01 0.78
GRS (sANDBLAST:37%PHOSPHORIC ACID+ SILANE COUPLING AGENT+TETRIC 3.49 0.46
CERAM)
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Mode of failure Adhesive (%) Cohesive (%) Mixed (%)
Group
1 40 40 20
2 50 0 50
3 0 90 10
4 0 80 20
5 40 20 40
6 80 0 20
7 50 0 50
8 90 0 10
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M = Mixed cohesive and adhesive failure
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ANS19 N, WAAYATLSIEALADUTEUINNLELTINASNU Z250 WANATNTRAURING

USuilganuila (daau)

GR1 GR2 GR3 GR4
Number of (SANDBLAST) (SANDBLAST+37% | (SANDBLAST+SILA | (SANDBLAST+37%
_ PHOSPHORIC ACID ) NE COUPLING PHOSPHORIC
specimen AGENT) ACID+ SILANE
COUPLING AGENT)
1 88.25 61.43 92.09 72.17
2 70.50 51.19 100.60 87.89
3 83.00 64.24 111.90 108.00
4 83.92 78.35 122.50 108.30
5 96.13 86.75 129.90 112.20
6 99.11 95.00 134.70 120.50
7 108.00 116.40 147.00 124.40
8 121.80 119.60 149.40 124.80
9 136.90 120.50 162.40 134.40
10 173.30 131.80 168.30 173.60
Mean 106.118 9ok 131.88 116.62
(Newton)
Standard 30.66 28.56 25.50 27.22

deviation
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ANS19 U, WARIATWIIEALRRUSTUINNLELSLNASNU Tetric ceram WENATNTLAUDINIS

USuilganuila (Haau)

GR5 GR6 GR7 GR8
Number of (SANDBLAST) (SANDBLAST+37% | (SANDBLAST+SILA | (SANDBLAST+37%
. PHOSPHORIC ACID ) NE COUPLING PHOSPHORIC
specimen AGENT) ACID+ SILANE
COUPLING AGENT)
1 63.56 2434 58.44 48.68
2 65.02 35.93 63.40 58.36
3 55.08 41.20 65.77 65.46
4 63.86 46.39 70.41 68.66
5 71.11 48.83 73.09 69.58
6 92.00 54.63 76.52 72.09
7 103.10 64.09 87.89 73.09
8 136.30 69.43 90.94 73.70
9 139.20 76.83 99.18 75.02
10 141.00 80.95 101.50 79.88
Mean 93.04 54.26 78.71 68.45
(Newton)
Standard 34.67 18.38 15.23 9.06
deviation
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GR1 GR2 GR3 GR4
Number of (SANDBLAST) (SANDBLAST+37% | (SANDBLAST+SILANE | (SANDBLAST+37%
' PHOSPHORIC COUPLING AGENT) PHOSPHORIC
specimen
ACID) ACID+ SILANE
COUPLING
AGENT)
1 C M M C
2 A M C C
3 M B, C C
4 A M C C
5 C A C C
6 M A C M
7 A M C C
8 C A C C
9 C M C C
10 A A C M
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A1919 4. LAASAIANHENITWANANTRINANNANDINUSTUEAIE Tetric ceram

GR5 GR6 GR7 GR8
Number of (SANDBLAST) (SANDBLAST+37% | (SANDBLAST+SILANE | (SANDBLAST+37%
. PHOSPHORIC COUPLING AGENT) PHOSPHORIC
specimen
ACID) ACID+ SILANE
COUPLING
AGENT)
1 A A M A
2 M M A A
3 A A A A
4 A A A M
5 M A A A
6 C A M A
7 M M A A
8 A A M A
9 M A M A
10 C A M A
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M99 . LAANINITN maumsm:mﬂﬁwm‘*ﬁ'ﬂga

Tests of Normality

Kolmogorov-Smirnov"’1 Shapiro-Wilk
GROUP Statistic df Sig. Statistic df Sig.
STRENGTH 1 .190 10 .200* .900 10 .282
2 .198 10 .200* .932 10 466
3 123 10 .200* 971 10 .894
4 .182 10 .200* .942 10 .545
5 .236 10 .120 .843 10 .052
6 116 10 .200* .975 10 .926
7 el S 10 .200* .937 10 493
8 .209 10 .200* .898 10 270

*. This is a lower bound of the true significance.

a. Lilliefors Significance Correction

WLFNNNNANNAABIHAT Sig. 190N91 0.05 LAANINEDY AT NNGNNAAEIS

NTBANBALLLLLNG

AT R, WARINITNARDUTANAAILNITNARDUAMNULFUFIULLLNIGLEEL (One-
Way ANOVA)

ANOVA
Sum of Mean
Squares df Square F Sig.
STRENGTH Between
Groups 45486.903 7 | 6498.129 10.391 .000
Within
Groups 45026.015 72 625.361
Total 90512.918 79

! 1 . 9 1 o 9 2 | dl =2 A ] | =
WUINAN Sig. Waeanan 0.05 Vl’]lﬁ@i;ﬂ‘lﬂ"ﬂ ANRAEABDNLINEALRDULLANFINBE NN

HedAtyatinetien 14
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Dependent Variable: STRENGTH

Multiple Comparisons

Tukey HSD
95% Confidence
Mean Interval
0} (0)] Difference Lower Upper
GROUP GROUP (1-J) Std. Error Sig. Bound Bound
1 2 13.5920 11.184 925 -21.3213 48.5053
3 -25.7610 11.184 .306 -60.6743 9.1523
4 -10.5080 11.184 .981 -45.4213 24.4053
5 13.0770 11.184 .938 -21.8363 47.9903
6 51.8560* 11.184 .000 16.9427 86.7693
7 27.4040 11.184 .234 -7.5093 62.3173
8 37.6660* 11.184 .025 2.7527 72.5793
2 1 -13.5920 11.184 925 -48.5053 21.3213
3 -39.3530* 11.184 .016 -74.2663 -4.4397
4 -24.1000 11.184 391 -59.0133 10.8133
5 -.5150 11.184 1.000 -35.4283 34.3983
6 38.2640* 11.184 .022 3.3507 73.1773
7 13.8120 11.184 919 -21.1013 48.7253
8 24.0740 11.184 .392 -10.8393 58.9873
3 1 25.7610 11.184 .306 -9.1523 60.6743
2 39.3530* 11.184 .016 4.4397 74.2663
4 15.2530 11.184 .870 -19.6603 50.1663
5 38.8380* 11.184 .019 3.9247 73.7513
6 77.6170* 11.184 .000 42.7037 112.5303
7 53.1650* 11.184 .000 18.2517 88.0783
8 63.4270* 11.184 .000 28.5137 98.3403
4 1 10.5080 11.184 .981 -24.4053 45.4213
2 24.1000 11.184 391 -10.8133 59.0133
3 -15.2530 11.184 .870 -50.1663 19.6603
5 23.5850 11.184 419 -11.3283 58.4983
6 62.3640* 11.184 .000 27.4507 97.2773
7 37.9120* 11.184 .024 2.9987 72.8253
8 48.1740* 11.184 .001 13.2607 83.0873
5 1 -13.0770 11.184 .938 -47.9903 21.8363
2 5150 11.184 1.000 -34.3983 35.4283
3 -38.8380* 11.184 .019 -73.7513 -3.9247
4 -23.5850 11.184 419 -58.4983 11.3283
6 38.7790* 11.184 .019 3.8657 73.6923
7 14.3270 11.184 .903 -20.5863 49.2403
8 24.5890 11.184 .365 -10.3243 59.5023
6 1 -51.8560* 11.184 .000 -86.7693 -16.9427
2 -38.2640* 11.184 .022 -73.1773 -3.3507
3 -77.6170* 11.184 .000 -112.5303 -42.7037
4 -62.3640* 11.184 .000 -97.2773 -27.4507
5 -38.7790* 11.184 .019 -73.6923 -3.8657
7 -24.4520 11.184 372 -59.3653 10.4613
8 -14.1900 11.184 .907 -49.1033 20.7233
7 1 -27.4040 11.184 234 -62.3173 7.5093
2 -13.8120 11.184 919 -48.7253 21.1013
3 -53.1650* 11.184 .000 -88.0783 -18.2517
4 -37.9120* 11.184 .024 -72.8253 -2.9987
5 -14.3270 11.184 .903 -49.2403 20.5863
6 24.4520 11.184 372 -10.4613 59.3653
8 10.2620 11.184 .983 -24.6513 45.1753
8 1 -37.6660* 11.184 .025 -72.5793 -2.7527
2 -24.0740 11.184 .392 -58.9873 10.8393
3 -63.4270* 11.184 .000 -98.3403 -28.5137
4 -48.1740* 11.184 .001 -83.0873 -13.2607
5 -24.5890 11.184 .365 -59.5023 10.3243
6 14.1900 11.184 .907 -20.7233 49.1033
7 -10.2620 11.184 .983 -45.1753 24.6513

*

- The mean difference is significant at the .05 level.

80



A1579 4. WAANNSNARALTAYAAIENITNARaLLLUIARWLAYS WAANAURASIS

Chi-Square Tests

81

Monte Carlo Sig. (2-sided)

Monte Carlo Sig. (1-sided)

Asymp. %% Confidence Inter Po Confidence Inter
Sig. Lower | Upper Lower | Upper
Value df |(2-sided)| Sig. Bound | Bound Sig. Bound | Bound
Pearson Chi-Squal 58.3682 14 .000 .000° .000 .000
Likelihood Ratio  [69.069 14 .000 .000P .000 .000
Fisher's Exact Tes|53.885 .000P .000 .000
,I&Igse;cri-:t)ilc;lr_lmear 3.620° 1| o57| 60| .054| .066| .02 .025| .034
N of Valid Cases 80

a.24 cells (100.0%) have expected count less than 5. The minimum expected count is 2.75.
b.Based on 10000 sampled tables with starting seed 624387341.

C.The standardized statistic is -1.903.

WUIAT Sig. (2-sided)

al dl 1 3| a 1 o
H3tuuunisumnumansdiaziiluegszfani

=

NAU

£

v
a8n91 0.05 M WagUlidn ngunaasais 8 ngu
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A58 Bl WAAYATLIIEALRDUTEUINNLLFINASAL Z250 WanNATNQUHNVBINIUN

+4 Y a (%
AYANNIOU (UIRU)

GR3 GR9 GR10 GR11
Number of | (SANDBLAST+SILANE | (SANDBLAST+SILANE | (SANDBLAST+SILANE (SANDBLAST
specimen COUPLING AGENT COUPLING AGENT COUPLING AGENT +SILANE
+7250 ) +7 250+ ADDITONAL | +Z 250+ ADDITONAL COUPLING
HEAT CURED 41 °C) | HEAT CURED 46 °C) AGENT
+7 250+
ADDITONAL
HEAT CURED
60 °C)
1 92.09 204 .50 288.50 163.20
2 100.60 186.50 194.38 216.10
3 111.90 196.60 168.50 298.30
4 122.50 216.60 201.60 222.80
5 129.90 207.70 183.50 217.50
6 134.70 184.60 263.30 247.30
7 147.00 168.30 171.80 191.86
8 149.40 209.20 175.20 191.10
9 162.40 163.80 331.00 228.40
10 168.30 222.40 211.50 235.70
Mean 131.88 196.00 218.93 221.23
(Newton)
Standard 25.5 19.8 56.00 36.6

deviation
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AN TY. WAASUARIANANKIUENITUANWNTBINANNARDINUTUEAEY Z 250UeNATN

QUHANVINITUNAIIANNFY

GR3 GR9 GR10 GR11
Number | (SANDBLAST+SILANE | (SANDBLAST+SILANE | (SANDBLAST+SILANE (SANDBLAST
of COUPLING AGENT COUPLING AGENT | COUPLING AGENT +Z +SILANE
specimen +7250) +Z 250+ ADDITONAL 250+ ADDITONAL COUPLING
HEAT CURED 41 °C) | HEAT CURED 46 °C) AGENT +Z 250+
ADDITONAL
HEAT CURED
60 °C)
1 M M C C
2 C © C C
3 C 5 C C
4 C C C C
5 C C C C
6 C @ M C
7 0 - C C
8 C C C C
9 C C C C
10 C C C C
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Tests of Normality

Kolmogorov-Smirnova Shapiro-Wilk
GROUP Statistic df Sig. Statistic df Sig.
STRENGTH 3.00 .123 10 .200* 971 10 .894
9.00 .166 10 .200* .946 10 .597
10.00 .253 10 .070 .844 10 .053
11.00 .146 10 .200* .949 10 .624

*. This is a lower bound of the true significance.

a. Lilliefors Significance Correction

WLFNNNNANNAABIHAT Sig. 11NN97 0.05 UAAIIIT03AI0NNNGNNAABINNIT

BanLadwUUUNG

AT ). LLﬂﬂQﬂ’]i‘Vlﬁﬂ’ﬂU‘fll’ﬂHﬂ AaaNIsNAgaLANNLLTUTMLLUNaLRED

ANOVA
Sum of Mean
Squares df Square F Sig.
STRENGTH Between
Groups 52099.706 3 [17366.569 12.579 .000
Within
Groups 49703.019 36 | 1380.639
Total 101802.7 39

WL31A Sig. Haendn'0.05. 90 liagil1édn

HedAnyatinatias 1 ¢

1 dl = A ] 1 =
ARV UBILINEALRDLLANFINBE NN
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Multiple Comparisons

Dependent Variable: STRENGTH

Tukey HSD
95% Confidence
Mean Interval
) @) Difference Lower Upper
GROUP GROUP (1-J) Std. Error Sig. Bound Bound
3.00 9.00 -64.1410* 16.617 .002 | -108.8950 | -19.3870
10.00 -87.0490* 16.617 .000 |-131.8030 | -42.2950
11.00 -89.3470* 16.617 .000 | -134.1010 | -44.5930
9.00 3.00 64.1410* 16.617 .002 19.3870 | 108.8950
10.00 -22.9080 16.617 521 | -67.6620 21.8460
11.00 -25.2060 16.617 438 | -69.9600 19.5480
10.00 3.00 87.0490* 16.617 .000 42.2950 | 131.8030
9.00 22.9080 16.617 521 | -21.8460 67.6620
11.00 -2.2980 16.617 999 | -47.0520 42.4560
11.00 3.00 89.3470* 16.617 .000 44,5930 | 134.1010
9.00 25.2060 16.617 438 | -19.5480 69.9600
10.00 2.2980 16.617 999 | -42.4560 47.0520

*. The mean difference is significant at the .05 level.
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A1579 N, WEAINITNAFALTaYAREMsNARaLLLLTARLAYS AlANaUARISTS

Chi-Square Tests

Monte Carlo Sig. (2-sided) Monte Carlo Sig. (1-sided)
Asymp. % Confidence Intery % Confidence Intery
Sig. Lower Upper Lower Upper
Value df (2-sided) | Sig. Bound | Bound Sig. Bound Bound
Pearson Chi-Squard 1.0812 3 .782 | 1.000°| 1.000 1.000
Likelihood Ratio 1.806 3 614 | 1.000°| 1.000 1.000
Fisher's Exact Test | 1.551 1.000°|  1.000 | 1.000
"&'S":ii';ﬁ'r‘]mear 274° 1| 00| 95| 683| .707| 203 281| 305
N of Valid Cases 40

a.4 cells (50.0%) have expected count less than 5. The minimum expected count is .75.
b.Based on 10000 sampled tables with starting seed 2000000.
C.The standardized statistic is -.524.

WLFAY Sig. (2-sided) HA131nN91 0.05 M lsagllédn ngunaaasis 4 nga

o o

a Ao
Ngﬂ LULNNTHANNANNLEN
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A5G . LAAIAMNANNUSURINIAINLSTAZNIN LT L Uun1s AR uaan bNauns-

LA LULUIAY LD I RRUUN RN LT UNNAIAIN 7 41 arATALTe S

Time (second)

Distance (centimeter)

5 26.0
10 32.0
15 36.0
20 37.6
25 38.0
30 40.0
35 41.3
40 42.0
45 44.7
50 45.0
55 45.5
60 46.0
65 46.0
70 46.7
75 47 4
80 48.0
85 48.0
90 48.7
95 48.7
100 49.4
105 49.4
110 49.4
115 50.0
120 50.0
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AN519 DU WAAIANMNANNUSURIIAINLSTAZNIN LT L un1stARauaan bNauns-

LA LULUIAY LD L RRUUN RN LT UNNAIAIN N 46 DrALTALTES

Time (second)

Distance (centimeter)

5 26.0
10 27.0
15 32.0
20 35.6
25 36.6
30 37.6
35 37.6
40 38.0
45 40.5
50 41.4
55 42.0
60 43.0
65 44.0
70 44.4
75 44.8
80 49.2
85 49.4
90 49.6
95 50.0
100 50.0
105 50.0
110 50.5
115 50.5
120 50.8
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LA LULUIAY LD RN RN LT UNNAIAIN 71 60 AT TS
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Time (second)

Distance (centimeter)

5 26.0
10 26.0
15 26.0
20 28.7
25 30.9
30 31.8
35 33.0
40 34.4
45 35.3
50 36.0
55 36.4
60 36.9
65 37.2
70 37.6
75 38.0
80 38.7
85 39.3
90 40.0
95 40.3
100 40.6
105 40.9
110 41.2
115 417
120 41.8
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Targis

Targis/Vectris , lvoclar-Williams Futinandlussmsviumunmdlud 1997 uaz gn
duundeznnlog Bemard Touati 1l pentn@n Wiufihaindeslfiing  jufises
178 wilsies (Ceromer %dLﬂuﬁﬁﬂ'mm Ceramic optimized polymer) (Koczarski, 1998 ;
Adam, 2000) ilszneusan daRdALNINEIINNTRLAL 86 e (Gesay 57 Ing
UTNm9) ﬁﬂﬁié’%\i@m@mﬁmmmmmwmmzmwﬁ\muﬁi@mmmﬂﬁﬂ(fraoture

toughness) a94etsin  HAfmEANEY (resiliency) uazANaINsnlun staNwaN s

1W5TU  NenRFandaunsn lEuungeinlilaanaceun indassiuwmanalniin

q

%

wafhau  (feldspathic  porcelain) — wazdduae9sduauvsdsataslin1snieudiedy

[ % [ %

(Trushkowsky ,1997 ; Koczarski, 1998) lalsias iludangnuandilsznausan dandn-

q

wnsnifugsinidawetesdagdaunanaunasieivlussdivlunsen  Seeuniamein
dl = Y o a a a & o % a do‘d‘ | dgll = o Zj/
NazigenazgnuaeNsndniumnanaunsd fnlildlassasveliuwsaniiuilemaniui 3

feunald Targis #Analilfauasuazisziuaasgansaduiguinliinuaceanudy

=

pesNTnm  @nnsnldenldn  fpowd@nnlusnsaniudauiniduiusssuans waziiulgs

! '
[ =3

¥ ' = | = o= <3 P v Aa A
ANFNUNWsen1sandagTulunaiiasnania e iAol IndlAseiuRanae il
wazHAIANLIuITRINIAnteNge  deuaesdandaunsniureinanaesiandaunan

q

o

alwidd 3 aflafiedeuansdiauiliegluarinetwidiamnsntui i danuas
Usznaudag uAauLiFes (barium glass) AunresennAlde 1 lupseu Tansaunand
duaiesess #ana (spheroid slilca) ﬁﬁmmmmmwmm@?{m 0.25 luAsaulasinea-
saufnen FanififauwinlndAeeTy (TuinTeseynaeie 0.0150.050 luAsew) dau

waasTNyiTnszneusa lnlunefiunn An Ja-awue A9 1 (KrejciuazAnue |

1997) wananul Targis €NRN19AANIAN (low water sorption) Uazdnandatinneg

v
o o

FanA lnalAsTututaiuna s lenngtiaRatutuLafunLdalsaAsng (Bartsch 2000)

o

P ] a a ) Ao N
@m@NU VILWu'ﬂﬂ’]qﬂ@NI‘W@m LTTU ﬁ;uLL?ﬂLﬂuNﬂ@’]ﬂ NINNAWULTZNAUNILANN

WHNZAN  wasHatnunsUNdanminzan taanistndaniaganingasfiasinlunioaiingo

a

AaelLas (Targis Power-light curing unit) Aeauni 97 avAmaidas uwman 25 wii

q a

LU0 Targis/Vectris a1x1snldenlivatsadng wu udanysneiudansion

luszazeng  Araufy  Mazmwiuiuluiuiiuasiunas  dxniuiuauas  auasl

o

e dl v o [ =
LACRBRULAE @@y@mxﬁumhmmmmmw



91

Ceromer

(Targis Dentin)

Micorfilled Veneer Materials

(Concept)

Matrix

Bisphenol  glycidyl

methacrylate

9.0

Decandiol

4.8

Urethane

dimethacrylate

9.8

18.1

Aliphatic

dimethacrylate

4.5

Filler

Barium-aluminum-
silicon glass

(1 mm diameter)

46.2

Mixed oxides

(200 nm diameter)

18.2

Silicon dioxide

(40 nm diameter)

57.1

Yttrium trifluoride

20.0

Bonding phase matrix

filler

3-METHACRYLOXY-
PROPYLTRIMETHOXYSILANE

3-METHACRYLOXY-
PROPYLTRIMETHOXYSILANE

Physical properties

Modulus of flexion 12,300 N/mm’ 7,000 N/mm’
Vickers’ hardness 640 N/mm’ 700 N/mm’
Water uptake 16.5 ug /mm’ 16.5 ug /mm’

A9 7 wandautsznay (Fasarineiinmiin) warAaNiAnIaN LA NS Targis Dentin

wWRrau@euiy Aewdll (Concept ) ( Resarch and development , Ivoclar

Vivadent AG , 1999)




92

1
& o o 1 =

) . . Ny o ~ P Al & A
WATELUURY Targis/Vectris NENNLRAN AaNUANYLUIZNIT AD &Luﬂﬁ‘mmim LURANN
1

¥ 1

= o o ] v A v a a a a
iNenad T edaulenaas Ny (Faanisiien nde 2 Hadwes 49 3 HaaLNm?)

A a o 4 | X ¥ % & @ o Ay
nsfuLBURNWie launsnauaNAsTuAaniaeld  vise ludanifesans
yauldlFuaLmsan

inAa93anLInueiu Targis (Krejcikazansz , 1999) ldmaunudouaasiumszan

AruaNTTAN N e wIngipasiuduiiai nsausiAudaaianlsauimauiumaiin

e 22D

ASLAN fpoulldauasindiesiuilusssned daiudesaesiagilamanianzuas

g lenluanldnuilanzinaelidasldlnselane
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