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## 5276147832 : MAJOR PROSTHODONTICS
KEYWORDS : DYCAL / SHEAR BOND STRENGTH / RESIN CEMENT

CHUTIMA KOSITPANTAVONG : EFFECTS OF DYCAL ON SHEAR BOND
STRENGTH AND MICROLEAKAGE OF RESIN CEMENTS. ADVISOR :
ASSIST. PROF. NIYOM THAMRONGANASKUL, Ph.D., 86 pp.

The purpose of this study was to investigate the effect of Dycal on the shear bond strength and
microleakage of three different resin cements. Shear bond strength test method: The occlusal dentin surface of
ninety extracted human third molar teeth were exposed and then randomly divided into 3 groups (n=30). The
first group was left uncovered. The second and the third group were covered with Dycal for 7 and 28 days. Each
group was divided into 3 subgroups for each resin cement. After reaching the cover time Dycal was removed.
Each of resin cement systems (self-adhsive;RelyX U100, self-etch;PanaviaF2.0, total etch;Superbond C&B) was
applied and placement of resin composite rod. All bonded specimens were stored in distilled water at 37°C for
24 hours. The specimens were then subjected to the shear bond strength test by universal testing machine. The
fracture surfaces were examined under stereomicroscope at 50x magnification. Microleakage test method:
Ninety Class Il cavities were prepared on lingual and buccal surfaces. (1 tooth=2 cavities) All preparations were
made under the cementoenamel junction (CEJ) 1 mm. All cavities were randomly divided into 3 groups for each
time period of temporary cementation with Dycal (n=30). Two composite inlays were fablicated for one cavity in
master die. Composite inlay was fixed into the cavity with Dycal and stored in distrilled water at 37 C for 7 days
and 28 days. The third group was left uncovered. After reaching the period of time, inlay and Dycal was
removed. Cavities were divided into 3 subgroups according to 3 resin cements. All bonded specimens were
stored in distilled water at 37°C for 24 hours. Specimens were coated with nail varnish, except 1 mm away from
gingival margin, then immersed in 0.5% basic fuchsin dye solution for 24 h. The teeth were sectioned
occlusogingivally through the center of each restoration. An optical microscope at x50 magnification was used to
score the dye penetration. Result: The data were statistically analyzed by 2 way ANOVA. For RelyX U100 resin
cements, there were significant differences between the control group and the Dycal covering dentin group, the
mean shear bond strength of Dycal covering dentin at 28 days and 7 days was lower than control group
whereas there was no significantly different between 28 days and 7 days. It was found that no significant
differences in PanaviaF2.0 and Superbond C&B groups at any duration of treating dentin with Dycal. The mode of
failure was mostly adhesive in nature. There were no significantly different in microleakage among the different
time of each resin cement. In every period of time group, microleakage of Superbond C&B was significant lower
than RelyX U100. Microleakge of PanaviaF2.0 was significant lower than RelyX U100 in 28 days group.
Conclusion: Dycal reduced bond strength of dentin to RelyX U100 but does not affect bond strength of dentin to
PanaviaF2.0 and SuperbondC&B. Dycal was not effect microleakage in all 3 resin cements.

Department : Prosthodontics Student’s Signature

Field of Study : Prosthodontics Advisor’s Signature
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Unvireansan o Minnzanaziadlug nenizaATy NFEnIganlatingsd (alkaline paste) [13]
Tuauinangsy IFanstihueadenlansenlamnlilunisgatlaqeinitefuuisingines
dszamiu inandananisnssfuliiadraiefuawlul wazdslilueuinuaaassniul15]

wpaEsi lanren lAa1N1705NHINNa AN EFAaITINRUAINNNaNLEL LA 1HasanAaNLTly

1 I
= o

AaesuAaEen lansanladasiiaegnireansauanan (actic acid) NNAIRBNNIAN
a9aRAlaAAA (osteoclast) AHalIAANIITLSINIIATAEUBIUIEIR WaNAINTAIHNLTWANIET
doanszfulitauladdanlatineanuaa (alkaline phosphatase) vinanutaiiludsudnAnylunis

as1aiiaEladouniilunsse16]

Ali uazanuzlutl 2004 Fiansappaassniusaupadanlansanlasiilunan
24 dalas wasandsueaiionlansenladaanudiasminisaanaassniusiaeisiuaanngs
e ldTautiunanuaus (C&B Metabond®) wlusdudinusinlgen aniiutinludnAnaausa
=S =K . ' = 1=l ' I 0 o =) K g =
ginma (tensile bond strength) wudnwealdes lansen los lllnaseAnasusaenngaadilafum

N duEadaLaatdey lansanlas17]



11

lawaa

'
[ %

[~ dl a [ % I 2 = c d' [~ Al o v
1@ LLV’mLﬂuﬂi@&l@mﬂmeﬂVI’Nﬂ%‘ﬂ’ﬂl‘NLLﬂ@L%‘Emk]@iﬂﬂiﬁim gaifludanninun gl

q

uanssnvinons uar  lwewiuanssudsshng Winstihlauaasn dumsusatisdang

v

(temporary cement) lunsciNnfadnisnIstinas (retention) ANNAL
P Y a

Toupailuansszneuuaadanlansanlamannsonesalsd  tnathdanainasaaen
o dl a o A a aa a a
WHANAY Taaeausnasidiundnnanae nandanaulnanealasdlean (butylenes glycol
disalicylic acid) FeAaanlts (zinc oxide) wAaGaNNegWm (calcium phosphate) wAALTEN
ANALAN (calcium tungstate) lasavuaanlas (iron oxide) LAy Wind (pigments) Auvaannand
Hdunan Ao wnameanlansenlssd  (calcium  hydroxide) lnnilanlasenlds  (titanium
dioxide) NezaIziaIn1FHaN 10 AU F28ZAIN N 2 WA 20 AU LAYIZaZIaIN13A6

21/, -31/,u

6*

wnaiFeslansenla a1y danumne Alifiadosnnluin azaelureanadlding
[18] ﬁm?m@mﬁqmm@qmsﬁuﬁﬁ (water sorbtion) LAZANNNTATATEN (water solubility) U8
snaupaidenlansenlodinesls 3 48in Ae lulauaa (Biocal®) lawaa (Dycal®) ualalnsd
(Hidro %) Audlutingus QUUNH 37 avAmaiaa Wiuszeznan 1 dandl wudneAnnsgadu

tnaadlulanaa louaa wazlalngd NAn windusesay 2.15 5.49 uay 8.27 ANNAIAL LATAINNT

¥
o O

azanewingy 0.72 4.21 wag 7.65 ANANAL agldnlaumaiiAinisgedutinuazAnnsazane

1
caa a

& - " =2 o = o & -
tntunany Wamauiu lulauea @iy wea@aulansan lbsmiuusindisduilueadlszna
g D e Ny - o o & Ao g o o
wugu dedslAfaauas Invsgadutiuaznisazatetin uas lalastinsgaduriiuaznis
091 dl
AzA8UINGI[19]
ANANNLTINNIA-ANan AN nwAaLEe N lansen kislaas lansen s laaats (OH) Bl
naANlueng Taglanaaiaraanulunge-pnglssanns 11.8-12 failAnsAnenuidniiasiie

WeaufuLaadanlansanlasiuantingel At A ulunga-ael sz 12-13[20]



12

U A 41991 Machi N1z uduiietusaelauaa (Dycal advance formula |,
v a Aa < 9/4‘ dg’ o [ 4
Dentsply, Caulk, USA) Faamnuvun 1 Aaamns U ENANTudu T Siesaz 100
a = | oI/ dl o o o Qsj dal
mauu)l 37 asinmaiies Wuwan 48 dalie  Wersui uuan e laLAsLILTLTHRY
AasiaLlyan (spatula) wazldfaudauisgauiuinazann  anuuliuaniniaiudae
nsnealnweanasnsesas 37 (orthophosphoric acid) tunan 1 w1 uiad1seandoainilu
a1 30 3w wwdia 30 AT anunRaLeNusaaansEa 2 F1 (Prisma Universal Bond:

Caulk) udn218uad 10 WM uavgn AeNTWARLWHINWIUALHRANEY 6 Hadwuns e

1 ]
o a

Audnans 3 Aaawms ulilutnaungumnd 37 esrmaioa Wuwnan 1 uanf uiarinly
P o o = = : = = o= 1 e nuy :
neasLAINALsEnAe wudn - laueavisaunaiiuslansanlasnnasa i iinansenusiasyy
anstiauazliinisvgaeantey (spontaneous detachment) 1833anRAABNINARLLEIAINENTS
o o % 1 IS a a 4J A 1 ] ' = '
nanlauas aanlfateiilsz@nsnin  GnisvaavaeatueslaunasIaazdenasanistines)
vaapennAnAuieWlA21] aeuen Paul Muradenlansenltsmnesald (Self-hardening
calcium hydroxide, Kerr Life”) aguuiiaiuiiungd 24 dalusigungdl 37 aaciaides
:/l o o = rdl 1 o b % o 2 % o a
aniuindnuaaanlansanlamnesials lnanisainaean inanazaniusonieudausy
o Y a a . [ a = % o % a A = a
Afnengala (pumice) 1lwiaan 10 3un wdatllan foameningn Inaldanstn 4 atin
(ART Bond, AllBond2, Syntac, P-Bond) annifininnisnagauineléinnmagausiniaiseein

2 ! = = e ny 10 = A | = -
Reu nuduaadanlansanlasmnesials aneifiidusEnRaulungueaUaus Ay 08
ALAUAY (ART Bond, AllBond2) lnafidalfiagiindiuusidansianiunaiianlansenlasmiily
c = o ¥ 1o o =® A = . 1
asflsznauinarinliiAnnndussdineeuanad4] Tl A.A.2005 Rodrigo UATADLE NAGBLIAN
naausstinma Tneldlauma (Dycal, Dentsply, USA) iiludiwusdansntnazasansdu vl
e 7 Ju 1 37 asAmaiias aantiuinTuazAsanaanudafinanazaiaiiafudaeianis
e ) 3 98 A Wanawaed gaenlaunasen dneialiadn wasnusoseyninegiuIeunIA

1nm 50 lanwms lwean 5 3w aniuga viudaestunanings 1iuld 24 dalus new

o 1 o o =K =K 1 1 dl 1 1% a ]
“LJ,’]VL‘]J‘V]ﬂ@@UﬂWﬂWﬂW@QLLNﬂﬂﬁQ ‘W‘LICJ’]EL‘HﬂQNWWH@QE@HJTW’]@@]NM’]“HH’]@ 50 VLNIF]?LNGI? VLNN



13

1 1 dl 1 o/ o o I =S dgjo ¥
ANNLANFNNTEUINN IURUN N UN 194N N’&iﬂ LARNLNANAIL QN[ZZ] AIMNNNTANEIENT LI

|
a

o 1 o d” ' A = ) | dld o o
AIENININNNINIANNAZaN AR UNeUlda158aLsT1TRINHANEN 31

i v
a o A o

ANMUARENHIUNINUILNAE TR eunasunaita lansen laimisnat ugil

a

= e‘tﬂl 1 (% % -dl [ o 1 1 1 o o =3 ﬁl [~
aasansunaienlansanlainnemls uazlugiluness  Tifinasernidusstin Teanailu
= o a dqj I v o v v 09/ 1 o a a a &
anzinisliuaniniinaesiilaiuneulaanislinsainudadneinean wilaqiiuiieGumuus
panesruLNaaniNaulng tnssrumailuans@n (self adhesive) Tawilinsdudinusanai
% v o % =S o Y @) tﬂla U aa zﬂl v 1
fagldngailsuan nnazargaanaani iiiluntian ldlue atniesann Einwds annanig

o o A a A N a - ' = p~ ' = a
NINTU mﬁm’mmﬂumﬁuwLLMﬂfE]’Niﬂ“ﬂﬂqL‘IsﬁusanJuM'izUUﬁI’]\i °1 IVIDVANNALIDANTTEAF AUDN

o
[ a A

Sanuutatanuld  Insanizuatadlanaasanist aRAUesT AT e A TN LITUT LU

q

LS TUTLNUR

v
a

a VYo a 1 dl R a’j 1 1 ng .
sauTNUALFTUANNTaNatwNIne I sTuwlugestn 1wy Fueads (inlay) T

a o

gnATaL (onlay) AsALTY tAeel WAy uNuTlandinii (veneer)[23] ManeNUAAENINENUDS

sy

Aud1a luszazennedan s 1 s Tud L us lunnstin iesannisdutiuusidennaie

1synng WU d@Nnsndadaldanueaauiy  wasilaiy  An1ravansfaluinimn 1ieany

dll aas ¥ A ] . Aa :/J a o Y o a [<1
AN29NARNAA TIARNNINNAITNUATIAASLAN 1119 ARLTRUSLTTINNNAITNLLAILIINN

Q

tasanansnilnsas$inluiueuli24-26]
Tutlfaqiiuinisusustuimusmdunaunsesaniuliiiu g szuuma

1. sxuunlinsmilfuan1wudadneean (etch and rinse or total etch system)

sryutianawlu 2 Tunet viee 3 dunew dnilunie 3 duneu azilsznaudon 1) A9

]
=

U5uan1nwidaéaensm (conditioning or acid etching) 2) nanswsisef (primer) daifluans

gu@ulinannstafa 3) na3iinsia (bonding) d@d1Tlia 2 dumeNArIINTUREUNA



14

wazaulidaeiu nsdfuanmiafudaulunjazlinsaneanaindinduiesas 30-40 LiNa
i iRaNsazaaussIAIaIRanAe LN WLAT TR Tnansmazhlavaaanslansen
= - = < A 9 o 4 o qua o
Fazinlnfuaziaadaunadn dalledweanfaainasinldinnneesdulaneaaiian
dl F . 1 dl v g X a a
‘1/11?ﬂ’1?‘WEN (unsupported collagen fiber) wALaN 1A ansInsasuazdNstinRnazLia
nslnaunreansaananqldmndesineszudnadulapreaaan nalluduladda  (hybrid
layer)[27]

Y o Ty o P = o gy o \

fadaaasszuuine nsudaresdulonananautsazinliiduliaunsounsn
Tl mmmmmmwmmm@ﬂuh@ﬂummwﬁdmm?ﬂu (wet bonding) talflinAas
wedulanaaaauli Gwinnett[28] wuzinduasanldnantiuan niuudo Aosliiie
Wuae Tuanmau uazlfwsweiitinezilau (acetone-base primer) lngazdlauazunuy

¥

o’l = 1 a % v A o ] 1 v a
wuavszmeaanliwaeusieduld  Gidmetsandiadularasaaunniiuliuazazgn
ndpaanliune Lsgufazliamnsndinvediuduloasaaaulianysnl uazllarunsniin
:/J a dld % dld &
dulaidandaninwls[2g]  wenainanserdlauudadainislinsmesttianiueansaes
\luesAtlsznay (alcohol-base primer) lpaddnniszasAmuneaiuiulnsweiatinesd
A1 e INTTULRRNNM NI NRaIedUReN  AetiAsEngan s uuTilussuuRsiee i
ANITImITdaAautinegs ludunewld)im (technique sensitivity)[30, 31]

2. sxuun M nswefalaflunselfusnindiutugiile  (self etch system)

|
cala

LLmﬂmwuﬁ'\umm?“uuuﬂ@mﬂmmuﬂLm Sdgradunsauazamsniianefiuefid
. e o agxl o/ 6 o 1 = o ¥ dl [~1 % o
(polymerizable acidic monomers) ANUURINALBLNDT InafRINIUEINLLEUTuan I
fa waziiluanslnawesldlusa (self etching primer) asandunaunisiinaiaudadneesn
[32] wazantlyFasnisusavesdulareaananluilafungniiuaninqansa
dll 1 ¥ v a N 3
dasannnsi udianninuld  (over dry) B9 mﬂmmLimmamﬂmwmmmmn
a Y d:‘/l o v v = 1 v
Aulyl (over wet) lifaaidunanunimingalfuaninuandneean agliinismnAneueansn
a % 1 dld
LU AINNN78198n N uagtlaatunnsasimaetediefugauiiinisazans

o ! | dl o e v Yo d’l ] a
WQ%@\‘ILLﬁ‘ﬁ'\ﬂ“ 1] Lﬂuﬁzuuwmﬂu%mu%mmu [APAINE ENLUASAAAITNNANAIA
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Tuansrnaonvaadunfen leevidldasil 2 duneupewsanRaiuAqemafiendalnswas
. . o N a . 2 o o
(self etching primer) LasaNAY WanEW LT (adhesive resin) Tedaulsenaunanyivli
] ' aa [=1 1 a =
doulnsmaiuazuenddnaziiluaimnguuniiawmanlanan (methacrylate-based) uasd
=l ] rdl [~1 rd‘d
du1 (HEMA: 2-hydroxyethyl methacrylate) Tudoulnnwestaduneuamainnuuin
Twanadnuazamimmazanainld  iesannisiiawaluanadnasmnliiuaniifingg
| o = = PRy . . .
WauN[33, 34] uazdsaunsaunanawligilefuninisavanaussns  (demineralized
dentin) 18 Auaniliirnnnasusstinsaiiiafuuiniu3s]
d' - | e 4 P & o o o A & |
SLUUN 1 WAy 2 HAMNWANANIIUAZSA s2uuf 1 Hunsnnenduaiiefean W

A P o o o P A & o ' A o - |
sUun 2 VLNNﬂqﬁ'ﬂqqmmu@LNﬂi LLB mumLNEI?@Zgﬂﬂ‘Juﬁﬂ’lWLL@tﬂu'ﬂgﬁluLisﬁusﬁmeﬂ LLATH

o/ g a A A ds, = v | a .
nMsunInFnresNeualNadgiapaauiuizailafulneiinisasnailus@unn  (resin  tag)

' v
= o

Tulassainsngnnaanialiuda Tureiieailu (dentinal tubules) wazludasdnesendnsviaiiie

W (intertubular dentin)[32] Tagauiiannsasnatulaida  (hybrid layer) 2w Ineid

¥

a A, ool o S oy = =
bUIAINAANINDT mumma‘mLmiﬂmiﬂummmwumﬂﬂ“izmwmu‘lmmmmuwLmﬂm

Fainsmeanuiluaiausning Nakabayashi LazAtuz[36]

1
o a

Y A e Y v = \ < o
AAALUDNTCULUAD  NITAAANABIAANLINALLDILANY  (amine) FailuFnigu

6

Unsenvesszuy Inedjisennse-ang tinaansenamesnigmaiiunsg (acidic monomer)

L2
a

ndfAseniuiedundgnaiiuaie wu 1. luszuuuaninisadiuw-lediu (camphoroquinone
. =< o I o P I o . . . !

/famine system) Tuans8an MinasULawNaLinga (light-curing adhesives) %58 2. 3L

iu-wedeanlas  (amine/peroxide) TuanstianliUisuenendiatiusa  (chemical

curing adhesives) fdagnsl  Audinduaeeiudwiuiad Aty lunnsGusiud§isen
a ' o . . = o v o a aaa a g

wodwaslafiadu (polymerization) axiitfiunuanas  inlidnsnafialfisamwedines

lefiaduanas30] Tnaneuainainignaidlunsa (acidic monomer) HANaIN190lINNT

azantlansandazin I la luAwinAussuunsUsugn InEaiusaansanagnasnLa a1

v v
A o A o =

aen wanantfaiduailasuaaunaent asanainansenuluszazann Ty Claudia way

le dgj dld 1% a ﬁa;y a dl | & T a
ADIE[37] NAFAUTUINBIUANUNEAFLLTTUT NUATYaNWAe21  Tailumaiiandisdu
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T Wudn Anevdsannsiimeludenas (Thermocycling) HANNIAILIEALRAUARRS
Toagaaeivmuadn miumﬂ’ﬁﬁqwaﬁrlﬂum‘mﬁummﬁ@uuﬁqLﬁ@ﬁu@zﬁqﬂﬁﬁ?ﬂqﬁuaqi
it inliifunnaesaneiuanas wavdealiifauUffewedweslafiduliauyal
MNNN [38]
sTUTuFrzILT 2 Tutmarasadiunse-sndldanidu 3 neu Ao
1) m:‘ﬁmLﬁuﬁﬁmﬂimLLﬁﬂ‘Z‘U@ﬂ’]WB\i’]wﬁguzﬁLﬁﬂﬁ:(Strong self-etching adhesive) Hp
psiflunse-sinatszann 1 vidasindn snliianisazantlansendesdnlnilian
‘Emm‘ﬁmﬁ@uﬂmzﬁgﬂLm‘umi@m’mmémﬁ%ﬂf]ﬂ%mmﬂmw'ﬂ?ﬂLLéiqém@@ﬂ dusfi
ileiulansendaziniisngnazats i lidulereaaniauineii nalnnsin
fuileMuAsduiunisunsninreasiuadlibzninaiuloreaaniay
2) At astuTTianaeeuUuan et uales (Mild self-etching adhesive) {AN
pdLdunIA-Aadsziane 2 %ammmammLLéﬁﬁauuLfﬂﬁuiﬁﬁﬂﬂizuﬁm 1
lupsen nsazanEussIAAHinT AL sdaY uazdnsitlansend  ezinvinde
uwarunziudulansaanau atnslsinuauilugnguieswaduiuniain
n1stlARALEaNa (micromechanical interlocking)
3) T T T T T | AT AR E T Fa e Bl AT TN I (Intermediate  self-
etching adhesive) 111 AdheSE (Vivadent) ez OptiBond Solo Plus Self-etch

a

(Kerr) HAANl-nsnsnailszannns 1.5 g1ugagsatulaizaiiuaesdiu Tng

v v
o [

a = v A ] 1 asj =2
DULUN @“’Q'1ﬂﬂ’]ﬁ‘@gﬂ’]ﬂblﬂﬂﬁ‘ﬂﬂsﬁﬂﬁﬂ’ﬂ‘l’]‘l’ﬂﬁ NBAUYNNA mumﬂmuanm

sz 1 lulasiums @Z@t@’]ﬂ‘ﬂ‘ﬂﬂLﬁﬂﬂU’W\iﬁQu[ZO, 27]

o ) et = @ o | a v o
3. ﬁ‘Z‘LI‘LI‘V]‘ﬂ’]ﬁEIWJ’?NLﬂuﬂ‘j‘ﬁ“ﬂ@\‘mﬂu‘ﬂLN@?%Q@%I‘HL?"]]MLU@LﬂuﬁlfJﬂﬁ‘U@ﬂ’]WNQﬁfJﬂﬁ]fJL@\‘]

(self adhesive system)

d”:al = U o dl ] VYo a dl v |
sruuRENANT M lunnaiunnssnlundasseieiua TEuAntauiiasanldanudne
InePINANTE ALAT AT TUTNLA S M Tudunewmen (single step)  linnarasilafupe Ul

:/I v dll [ a = = o g,:/l = 1 o o
dURaRNIs MnsaWe LS UgaN INEANY  1TRN1INANTE ALYNBANNN VIWIMTM@LNH&NQWTW@
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ISPy o

aan WudENHalesWaR (smear plug) gatlaviailiafunaavaent[23]  Tae RelyX Unicem
(Aplicap, Maxicap) RelyX U100 (1%ia Cliker ¥3@ Automixing tip) 28917 3M ESPE

(St Paul, MN, USA) uu@anstusinnanis@nsansnnanganuine il 2002[39]

v
nstinRafURauBesTULTERAAIN 1) NN9EARATINAIZALAANIA (Micromechanical

retention) Immumm’ﬁﬁqw%ﬂumm (methacrylate phosphoric ester monomer Tu RelyX

v
o =

U100) Wuthiliuanwialuazanaussnanduaiefuarinouainaiugauiaunsounsn

Funutuane Uttt ulsd uaz 2) nistinRenIeRUsLIAN (chemical adhesion) 1ol

[ 6

aunsraansavaanasnazliilfisenduweadenlulansandezin nvivesiy (23,  40]

q

v
o o Y

Ufirennisunsauwiauuusinga omﬂﬁﬁ?mmqmﬁu@zﬂuﬁqﬁwLLm (dual chemical and
. dl =) asl U a o ] 1 v K v dl
photo chemical cure) LHasannstintusua el iAntsdaulunuasazidnnelienn g

I o Y aana al a &D 1 2 QI % A a r ] Y v [ % 1
n1sUNssaeLRFEmMIARAvNATUeEN9E 7] BusuilenanTinuAgaegudnfaaii winis
1 o Y a 49/ ] [~3 dJ 1 1 o Y o U s a a o= 1
UNAIAE WAL N ATUBEN9TIALTY TINUIINITUNFAE AN LA N TRUD9L 5T UT L FAN N
1 1 o Y aasna a a 1 al 1 o o v a dll 1
nINsdNsAe U ITamMNIaARLeNeEaREA[39] NN9LNFRAZNN R ANT AN
(crosslinking)  seudnaneuainesnatelunedwmasiuianalugl  (high  molecular-weight
polymer) mxAaen s idunanesinenlizeannsa-iua (The acid-base reaction) s¥udnamnsy
alld Qr [<1 &« o [ 3 o a dl 1 a aaa . . dl [~1
nigrsilunsnresNeuaied nudandaunsnatialareniainlizen (reactive filer) @i

whonazanalfifiaensa (acid-soluble glass) 1y Waaalsazgludainanaad (Fluoro-alumino-

silicate glass)

. Aa G

Fadndafiidualaianulunga-enailszanns 2-4  TudaluausnuasanninIsHaN

u

s uazArNiunn-Asazpes o inawaude 7 Wananiiull 24-48 daluaf41] e

TNuAnaNaTa N 7] azllanwnizaantin (hydrophilic) @inliinnanisaudlluwdiedulsn
o = e 1 & i ~ g P @ ¥ o anca 1% =

waznduNaNyF ligeuin (hydrophobic) Winnnnau wemyfiiunsalinjieduwaaidas

d” A [ % o | v a a A I dgj o 1 =
uum@ﬁummm@mmm W‘]_IQ’]GLH‘]‘:[’QQUHNL?HH“HLNLLIF]‘]J?ZLﬂ%u@@ﬂ@ﬂﬂ@ﬁﬂuﬁﬂﬂﬁﬂﬂﬁﬂ Tnel
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mmL,Lmnrﬁmﬁum\i%wmmm@ﬁwm Lqm‘lum@ﬁ@ﬁwm%muﬁ f‘%’]u’JuL’ﬂﬂg LAY

AulszNaUAINIFARELTHNEHAR

< 6

fnafnenisldsladndgtiiu uazuundidn (Maxcem) Midai wudiazliinnsga3ia

6%

:/I a 2 dl A o Adl ' 1 a o tﬂld [ a dgj
‘ﬂulliﬁ_liﬂLL@ZL?GﬁuLLWﬂWWU’QZN@ﬂHmzwLLIF]ﬂIFI’]\?’Q’msLuﬂQN LB UANNNN U AN IWHaL LA

< < =

W23, 42] Munck wazA[23] wudndeuiladndegiiduaziaiaouiunsasneiirnties

n91 2 TuwfusnuasannEuuan usiwudineuazliinisararaussisiauuuioiienu

v
o

21ANAAMNAIANNULATIZY  SoNIsEEzIan lunIsunInduuaziinlfisenties Tunguiany
o =) a = a :s' Qi % o aa tﬂl ] A 1 o Y %
LA LA A TNUAIANNEAB AN LU AN AINUNINARRNNUNGRIAAY  NITLNFRAeLEIa 15
I =) dl 1 1 o Y o al =3 ad I o a a . a 1
ANUNEANNINNIMNNTLNAIAILAILE INTANEINATEIITNTUNAITBNTTUTINUATUAFS ]
o o =< & , N =< A Ve v A \
FIOAINIAILINEALRDUUULLANUNLIT  AINIAILINEALRDLLHONNITUNAYAVELAIHATNINNGN
Ve v o | ANa o o L AN =< o & &L A4
NMsUnsaARefaleset e NTEdNATY[43]  LaTEanLdNALNEATLLLe AR 49Tl aLNN LN
=3 a’l dal dsj =< a al 1 & G o
YUY ATUITUAILWLUB AL u@ﬂ@fmumimmrmm\ammm:m@ﬂ@mﬂ@@mﬂ@m@@ﬂmLﬂuﬂ%ﬂ

AnArynvin s s iaidanuamunazilesiuniafiniug 15 44]

(4 v = ad
NIAILLTIEALRDY

|
o a A

ANIRANNNAILINEALRAN uNNIMAGeLTARZasTIRA NI TaNAR WAt AIEARA LA 1

o L oa NILOSLB A WY, . o o y
LIRBUAUNIZALAANITUANIN AT AazITuATAWINAINALINAT NINNgATIIRERUN
=3 a a = =l I3 [~ o U =3 a a X a 1 [
gamn  nisUsvilivsruuanstialmnuanunnlinsunelsz@nsninlunistinfinsendnedan

1 A = dal o 1o [ 3 =K A I 1 | o =2 dl
YIUTADARALAUYITRLUEWU N17IA  ANNIASLINEALREUN T8 IUINTINNTIARISE ANINLINNN
- oo P ° o 1 o o =
Nanluentddusing 45] Tuunsguanalaeals (1SO) MdnisuuztiinisdnAiidsusagn
Rau taeldAnAnuineianaegsening 0.45-1.05 HaAWNAIAAUIT46] Hara WAz

1 [~ o = 1 = dlq a a o Y a o
NLGIAHITITRTNARNAREN1INTEANEANMLATEANEALNG ANannliifia n1suaninnielu

anlé (cohesive failure) uazlfluznANETMIIMNNZANTBITINA 0.5 UAT 0.75 AaALNAIFE

i liiRansunniinsyndnssassiaansias (adhesive failure) NNNGAL47]
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N = Aoy a a R A ad & oA
u@ﬂ@qﬂuﬂ’]?qﬂV’]’]ﬂ’]@ﬁLL?QH@V]Iquﬂ’]TW@@ﬂﬂﬂ?gﬂV]ﬁ.ﬂqW@q?ﬂ@@ﬂQﬁ‘VilNﬂﬂﬂ n1e

o =<

TRANNNAILINEIARA (tensile bond strength) N139AANNNAILTIEARNIIM T 2 WL ARRNATLIaER
v

AILLLAGLAN (classic tensile bond strength) waznnadusatiapaiuylulas (micro-tensile bond

o P, Vo =2 A Ny A A @ ad pRuy o

strength) NIUANWNALBNLANATNqATaUTgAID9IN9EARA LeRTaIdeRAeTludEN1sfasen At

ANEIUNTYES TUETINT W ANAENNsUANNAWIARNIAATY  (microfractures)  1Ftand
1 Qy dl o ¥ o o o XK A 1 Y [~ a ¥ o 1

2081FRITUUTIR NN AR AdLsaE al AN Tias asanA el daulunnsded 0
o o = A o e Myva o &£ VoA @ g d' ! I 1
nasusstiniaauiiu nsuanin WA Gunatuludeuiifudrugeunaiganiaw usazFuiniu

pRpN o " ¥ ' o 1 o o = ¢ o
LIDUNUNITTULINLRD1[48] GLquM?ﬂqu@qﬂ@iﬂLﬂﬁiﬂ 1@7-]@'1'3'3']?-]'7?'3@ﬁqﬂq@QLL?Qﬂﬁ]UULﬂu
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o

aa dl al 2 (% d} al 1 < U a o/ :/1
ARUNTINANNTUTauANTaqaaU 5 anun [46] fam\i"l,iﬂmmmimmmu’luumﬂgummiuu
WWugnusani e maunalaseanaziilimnauaidavnsluszeazannlfatinedniaunazing 141y
N12MTAADLANITRIAIAIINAUNTITATNAANN[49]  NANLNAIRINNIINARALAINIAILIIE A
v o - A 0% i AL o Ao qu = \ a =
n1slindasqanssarivaguanisuaninuuiuiaiiutieyannilinsudeqeeeungneanistin

And1atnsadaule

=S 1 o o =) A d” s a & a A A [~3 . Aa e
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o
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1A a o
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wuan Flalen BTN HAIMNIAILLIN EALADUNAINEA Tuanen Wune21 TANNIAILINEALRAY
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=
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ﬂW?LW?ﬂNNQW‘qu] HTENIUINATNIAILTIEANLLANFNDU NN UL ANATUN WA FATAINIRILIE

c A G

A o v AN @ e e o= Ay @ e=do A M o=l o
ilameuiusladnde i naagidnAnidausstinaads ladndnaniiasannldlfiinasliu
AnEIRWARaNIA51]  AMNNIINLNIULsIINIsNINaaRLUssAVEN N TesTULAN AL
WuagllfdnsldsvuuTnnesenduuy 3 dunauliinndaustinlfinndnscuuimmeaanduuy 2
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o 2 | =l al | v o =<y
N193ENARNNNWILATFE Taawan leasu sendwiuiudanysne Geliaimnsm
< % aa cﬁl o ] a a a 1 [ a a 09./
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' ¥ a a 1% o =< KR a dl A
NN uaznaliiianansan nluaaessnifulé [24] nisavarasdanesanstin nstinfnila
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Wuiueuimus Janve iesannideiuilesdlsenauiluansturiadeguin dvie weiuni
| S o & a0 =2 o o o a 4 . ' o o
agnely Andsuivuien12] Auduwmdninlignisfisdesinesndniuiudiangs uas
oI/ =K t:ll dy tﬂl‘v ) a A0 o a tao‘ o
nsianlunga[24]  uenaniinindangastuaenIndniAndulssansnisreesinainmany
v dl ' [ o ) Qr o Y = a ISP =X dl
SaunuANANALIY Ine dNLsc@nanisaenuiaaInANNse eIty AeNINERATlANaINNNg
i8R N19UAFIAINNISE LNFAes TN UENN IHRAAY NPT AT UsRIFIIEINITan
ganulasaeily  neddnszuinaifuiudmusin it aduladauanidaasenangnisldam
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QAL TUEN NN UANTTN[52]

I
%

o =l o o " o A o = o
ﬂ']'3'3@ﬂ'\??qeﬂmmimiumqqmumﬂiiﬂLLLNLTJH 2 7¥AUAR NITTNTNILAU @q@ﬂ’]ﬁ[53] LA

N3IENILAUMNIBNAT  NN3TTNITALURANIANAAINTEIINTEMINaAuiLdAR T IADN TWE R

'
aa

\{fluRsnnstauninyige daunisiatinsyauniluunsiaangeinessudtadulonasanauly
dulaiia i lfignnaunudagistu visaiiaanisduunsnanas bl linstesiansdulaizaeting
- o o = o aa I % = . =
anysal n3dann  sidaNszAuu lumstedunnglanseil  (chemical  tracers) A
AN7aza8TaLas MR (silver nitrate solution) Windwgasaz 50 Inetinuiin[54] HAnAaul

nem-Antlszanne 2.0 wasanuatuewluansazanely 24 daludluniin udatinnnindfisen

AUBNENANAIN (photographic developing solution) ALAATNNIADINABIRANTIATIBLANATDU

b

a

~ a = < = = o
PNRABUNTALNN sﬁﬂsﬁ@LQﬂﬂuLmﬁ‘mNﬂu’]ﬁL@ﬂN'\ﬂ 0.059 ulWuAT LN@LLE‘EIUW]EIUT]U?JHW@?J@\?

u 9

1
aAa aa

wupRBaRHaun 0.5-1.0 lulaaums asnanalfdnszuulenilasiuniesiiduuesdanasiumsem
v W o = aa Yy oV \ o o o = o
lafavilastunisunsnduaaaiuanizals  wazdaldnuanszuulagunsnilasiunieiidusys

U IULNAS IA[11]
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ada o oI/ = o dl Y o ol/ = a a = a ] o 1 0
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o
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TuAfiaununaNnIvun AL TuLINE A fianeanudE TN LN ATIAANITUNINTN
ay ndl k4 { [ o dl o4 = a ] a

ga9asianunnidinlissnindanganiuiy Geansazanediianivanaaiia iy a19avanau@n

W1t (basic fuchsin) asazansLunNyiaauLg (methylene blue) a19avaengdnu (toluidine)
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a9y [<3 d! I v a o dil a A = ui//
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%

SaduMbeNu wazA1AaNTluNgA-A19Le NNl 3.5[55]

P o & ad ) o = . .
UANANUEINNIINARALNITTITNANNANLIE LU 1) NTLEA19594 (radioactive tracers)
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°]J'ﬂL@F;I?.I@Q']ﬁuﬂ’ﬂ[ﬂ’ﬂ\‘lﬁ‘m\lﬁ'iﬁ']\?ﬂ'ﬁllﬂ@'ﬂﬁﬂﬂnﬂmumﬂuu@tﬂ’]%ﬁqﬂ@ﬂ 2) nslduuanize Iﬂﬂ@j
dlgl AI o oo aa 1 @ o nzi 1 nlx =2
NARINNITNILLTRBIANAUSAUNIAAUN LLG‘]L‘ﬂuﬂ’]ﬁ‘qGW]MEI’]LIIN@’WN’WEW]?Q@@@‘UT]’]ﬁ“msﬁﬂ\l“ﬂﬂﬂ
a A «zlld < 1 % A o o ()
‘W‘L‘I’?I‘ﬂ\?LLU@VIL?EIV]N%HW@L@ﬂﬂQ’]iﬁ 3) N3 ldusAuaINTA lnapuainiAa ’Wﬂﬂ@@\‘]‘i’mﬁufﬁﬂ’]ﬂ

dl” Qi a 1 o vy adA 5% = o agj
Lanu LLﬂz@JV\I@\‘iﬂ’Wﬂ’]ﬂﬂ@iﬂﬂﬂNWUiLQM?ﬂﬂmﬂ‘J@ﬂ m@mmﬂmmmm@mmmumu [63]

v
& o

p~ =~ o = o - o= e o A a
HnnmaseailTaLmennsi TN AuqanIAtaLlas e uRTLaUA LT LT UAAQLAN
(acid-base cement) luduwipdauiuLaziAdaLTINAY WUITUUILTMARELAWIWNGN

- o= P o P o = ' o = = ' A
?Lﬂ@?ﬂ@u@sﬁuﬂuﬂﬂLﬂ@UVNMN@VLNNﬂ’]??QGﬁN LL@xﬂqﬂq??QsﬁN1NNﬂquLLﬁmmq\‘l@ﬂq\TNuﬂ@q 38!
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q

A o

WIsuiausudwussrunuedneilfadnAnieans waaslfiiudndiusenauiuansieiuaeg
wanuWuLazilaNulinasaniaia T Wasanndouiiluansduisduanaauiuly i

| G| a . o v i 1 ¥ dl o v a
AAAATLAULALTIULARINFU (keratin) WWIMiMHﬁ]@QQWQ?@U i Wulaaaaaiau @eaznnliinnig

v
a KX A A

o = & A o ' Py o o p
Fan[52]  lumsaRaNaratiLAuIINIT T UATHAAUANE AT UL AL WA AN
L & ) g o - o= PO c gy a o a A
penundntiaduuuieiy  Tudsuiletunislindedusummueusiazinlifadulaiizam
R o R Ny 1 o a a P o = a !
anysniatannisiadu lfadellsc@angnnse]  wananidnmagaunisiaTNLsianatse
deruuazisturenngs Iy WManstinszuumaiiandaesiniana  Judnuauen  (One-UP
Bond F) fuanstimstusiinnsaliunatsdfuaninsinuduailas (Intermediate self-etching
. dl a G| 1 T [ s [ 3| = a
adhesive) #eiA1AMNLTUNTIA-ANWINAL 1.2 Weansilaailall (Prompt L-Pop) LiugnstiaLsd
aiansaunlfuanindnudualie s (Strong self-etching adhesive) dANAanuunsa-aAnawiniy

A [=3 6 o/

0.8 wazinnaaand 1 1l A anesLeusNaswalng (ScotchBond Multi-Purpose) HAnAa1N

a o

dlunsa-Anawingut.o wuanld@ianuuanssetnedidadAyaasanstngia 3 aliamanisiada

uwazagiuadn lddanstinsalain inalinaniesiadiais7]



23

A15199 1 uaAsTiATeINNINAGaLNIENTAANG °) feR uardieadnrin

FRUANITNARAL 1R 5 ARINNA
ay = ] o dw [
dn7aransddian \FiTeINgNe] A LER GRS IR
. Ma o (subjective)
Wiulfdmian
e FANNNA18T U
1lgzueinanlgans
Tl Tl
~ = 2 Ao o £ | e
#19uAN AN12UNINTNNG AUER GRS IR
Y 200 (subjective)
AARUGANIUNINTHTALAY
ARINIAEITUNNL
419598 AAnUlBudINnN5 T NN Tias 8UMIE NAHTUTaY
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FaaiANszinTESanIn
=S ¥R
unanaulFan o
AN lEaneIg9
NIAET1NN1
WA e Aunusiumneaatin ALSITC AT TSl
WINAUBINA TdHN1INALT U wun135aN bE ezl
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unn 3
8ALUUNN5I_E
3.1 dszg1ng

%4

1. Wunsuuianainaasuyssd (Human third molar)

1
ol A

2. L3RUTLNUFNANTT 1 lun 199N 294 (Dental resin cement)
3.2 NRNARENY

1. Wunsuwiananassyednoausandilaaagniafiuinelainu 6 hew Tiig
=2 Y [ A a a o« e .
an 0¢850 Jangn vsarNRalng iuly a1sazaispaaanluii® (chloramines-T
trihydrate bacteriostatic/bacteriocidal solution) A LdNdusataz 0.5 UUNN 4
=
avp ALt A
a A o ¥ oAl (<3 T v = o o= o
2. wauwus 3 svun Wun Fladndebes wiwnRueny wazgileiueustwausi

u

TILARZTRALT WA N U BILITUT LN W UF A LI

3.3 W@AuAzLATaINaN T lun1sinaas

s v

1. weduaENue 3 aia lHun slawndees (RelyX™ U100: 3M ESPE, Seefeld,
Germany Lot No.405969) Wf]mﬁmm\m (PanaviaF2.0: KURARAY MEDICAL
INC. Okayama, Japan Lot No.51338) ‘iilafuausauausil (Super Bond C&B:
SUN MEDICAL CO., LTD. Shiga,Japan Lot No.VW1)

2. lauma (Dycal: DENTSPLY Caulk, Milford, U.S.A. Lot No.100715)

3. JanaawuLITuAaNINGR (Filtek Z350: 3M ESPE)

4. WINIBLFTINININGT (204, Intensive, Grancia, Switzerland)
5. @alAauniia Light body (Aquasil Ultra, DENTSPLY Caulk Milford, U.S.A. Lot
No.100225)

6. TAlANTUA Putty (Aquasil, DENTSPLY Konstanz Germany Lot No.1009002065)



10.

11.

12.

13.

25

Tnalmad (Die spacer: Pico-Fit, Set N0.1954-0400 Renfert, Hizingen, Germany)
Sl avunnssutlszinmd 4 (Die stone Type V: ATLAS, Chonburi, Thailand)
\wWA&PWTTU (Basic Fuchsin: Gurr Certistain®, Lot K32573428)

BRLIs| (Vanish: Lustrous Stylish nail enamel 12 ml)

HaNARATRAAZIBEA (Pumice: Shanghai Dental Material LTD.)
nEANEIATAMBRANSILATWNA 600 fi3R WAL 80 f3m (600 and 80-grit silicon
carbide paper)

1 Aaad ¥ 1 Ly a” ' A
VOWAT 2UNALAURTUALENAN % Ua (VensiLae)

3.4 aUnsunldlunisnaaas

1. 1ATeeHafANy (Isomet 1000, series 15, Buehler, Lake Bluffil, USA)

2.

3.

Lﬂ%ﬁ@ﬁq (Automatic polishing machine, DPS 3200, IMPTECH, South Africa)
m’%mmmumn@ (Universal testing machine, Instron model 8872,

Instron Corp, UK)
nafilaunalilestiinfanaa (Veneer Diginatic Caliper, Mitutoyo, Tokyo, Japan)
m’*‘é@mmm (Curing light unit, EliparTM Halogen 2500, 3M ESPE, USA)
mdémﬁwmmmmm@”@mq‘l}ﬁﬁﬂ (Ultrasonic cleanser VI, Yoshida Dental Trade
Distribution,Japan)
naesqanssAtiTnainesle (Stereomicroscope, Canon, Japan)
Lm'?;ﬂqLﬂaﬂu%”uﬁq@ﬂ"m’mﬂmmmwm (Gold coater, JFC-1200, Tokyo, Japan)
NAesqanIIAtiaLaNAauTindeINIIM (Scanning electron microscope, JSM-

5410LV, Tokyo, Japan)
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Commercial Type Main Composition Manu Lot
name number
facture
RelyX U100 Dual-cure Paste A: Paste B: Glass, ¥ 3M ESPE 405969
Self- Methacrylate Silica, peroxy
adhesive  phosphoric ester, =~ compound
system dimethacrylate
(Bis-
GMA/TEGDMA)
PanaviaF2.0  Dual-cure Primer A: MDP, Paste A: 10- Kuraray 51338
self-etch ~ HEMA, 5-NMSA,  MDP
system water, hydrophobic
accelerator aromatic

Primer B: 5-
NMSA,
accelerator,
water, sodium

benzene sulfinate

dimethacrylate

PasteB :
hydrophobic
aromatic
dimethacrylate,
hydrophobic
aliphatic

dimethacrylate
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Commercial Type Main Composition Manu Lot
name number
facture
Super Bond  Selfcure  Etchant: 10-3 Powder: PMMA  SUN V W1
C&B total- etch  (Citric acid-Ferric  (polymethyl MEDICAL
system chloride) methacrylate)
Monomer:
AMETA/MMA

Catalyst: TBB (tri-

N-butyl-borane)

MDP = 10 methacryloloxydecyl hydrogen phosphate

HEMA = 2 hydroxyethyl methacrylate

5-NMSA = N-methacryloxyl-5-aminosalicylic acid

AMETA/MMA = 4-methacryloxyethyl-trimellitic anhydride/ methylmethacrylate

paudi 1 nsAnmAiIaLsIEn s auadRa danui LIS uius
N5LATENNUEINTUNAFALAINIRILIE ALRDU

uNINURENAINAMU 90 T NdalwriannTaunadueuAuaNaS % 1o g9 1.5

a” KX v a o/ [ dl ¥ ag/I [ d” :/j o

i uastinfnsdddunieiunnssutlszinni 4 Teeliuuaiusdsainduiuszuy a1ntiu sn
= o g o o 4 qgox o & o § v

waaLRuFuLALALfeen sl InAuLwInuiie It uledy Tnasnliiieainsen

Uuiuilszunns 3 Hadwwns foeiAsasdnilu ISOMET 1000 series 15 Buehler, USA) nnailitin

WABALAAAALIAN FOEAIINITY 350 TaLAAWT waana 150 Ty udaldqanssaiainasla

lauTasalml (Stereomicroscope) NNagUEne 40 Wi livenTadauInutinAnreeiiudiuile
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[ % o o

Wit mnfuﬁmaqﬁuimﬂ%Lﬂ%ﬁmammQ@mium (Automatic Polishing Machine DPS
3200, IMPTECH, South Africa) #enseasdntaneuAflusuuim 600 nam (600-grit silicon
carbide paper) 111144981 10 317 meldinvae ieasetugifles anfudnaboiugaanisas
vuazauwsantiuannyzlaldie (Triple syringe) Tusaits 40-50 Lausran1snetia sxeiEming

10 AaAWAT AlaeT 1N 5 3u? wazildnganannyisditla ldsefnelsafunarssasinevinia

(3 1 a dgj %
QULIR e WL
NSLATANTUINULSTUADNINA R

wtNTuwsTuAenIndmIun 90 wiv Tealfusiuuudalaundginsanszuanidu
uAudnane 3 Haawnsuazge 6 Haawns Inelfsmunenn@nmtinunsaficauss (Filtek
7350, 3M ESPE) aauazanaugailudu - Insusiazdunun 1-1.5 Sadiuns anaugailunan 40
a a :/1 o dy a ' ) a dl o =KX v aa o
A antudpiuiowiastuaenndnnaziihliafanszaeinianeuansludaun - 80
nem aiNNNEARATINATLLETUTNUE  NNAINATena lWinnAuGaeATesdans tntin

(Ultrasonic cleanser VI, Yoshida Dental Trade Distribution,Japan) viaan 10 w1

nstrfauLlanuslelawAa

=

wisiueaniilu 3 ngulngnisgu nguaz 30 @ A 1) nguliduialauna 2) ngud

o o o o

dudaloums 7 U uar 3) nqundudalouna 28 du tingunlilidudalawaatinuntasaiu
FuanusturanIndniun daungundudalowas Nonsuanlauasanuaantssyludnsdoau

1:1 M laupa ANz 1 Aaawng WiviaRadiaiy Walaupaudesn tndueanusy

1
=

NANTUANAMEFRAY 100 4 OINNN 37 BNANLTATEA FEaZINAFNILN 7 JU uay 28 i
dl o ) dlq/ o/ k% < I v Y a a
WHaasuAMmuetundudalaupananaenfonally (spoon) auindnazen dnsicafiaia

(pumice-water slurry) 5 3u% uazdein tuisaunguulaunguedaanguay 10 @ aniiu

s Y =

=l a dl” o o a a L a A a [3 g
LFTHNNAUANUATNANUEUNTBLTTUTLNUR 3 THA AR 3‘1@L‘ﬂﬂ“ﬁﬂﬁ“ﬂﬂ WWH’]LQEIL@‘V\IKIJ LS SQL‘ﬂﬂﬁ‘

U

o= o=l dl =2 [ ng = a
UAUATUAUAL [NREANLTUN U TUA N ITNAR
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NITULLINANTUNUNARDLAINAILTIEALDBY

WunaHufianatuauan 90 4

i 4 . 5 . ‘ i P N '
Lidunalawaa 30 @ gurialaupathioan 75303 durialruemiihuoan 28 430 1

o o 4
PAIRMNFARWLLAY

AN E AT

: - = L&
w s j Moist dentin, lifinnsuwiemtia
dadnastduusinissladnd 10 @ oist de ’ ’

- Dry dentin, w3auiiausiog ED Primer

N = =
ﬂﬁ]@’}ﬂ'LTDNGMNUWT]NWWWNITLQELQWH 10 bl

nauFamLN

‘ EET
Spdinensiudnndntion e fuswitueusd 10 3 Dry dentin, wiuiievuion Green

activator raudaumlnig

AN 1 LARSNITULNNANT LN AALIAINAILIEIAIRAL

(

YUABUNITLATUNL RN U LA L AR ATUINUTTUADNINA R

T v =

a a & P & . i ° ol @
nswestnan nialaiulilaA Ny (moist dentin) azvinlunqusladndesas e

u

1gannisldeanilils (auto pipette) nennnauLBENAms 1 1ulAART a9UUAUUALALNIRINY

1 2 k2
o

:: o dl 10 v a ala A a al 1 = = a =
aniuTinszaEn v TR SuNRateiuuIm 5 U7 daunstinisEsanan Nl e
1AL (dry dentin) Az lunguailefueusdueusd  uazniwdaeny  Iasldas
Wilm pepunauiunms 1 1ulAsamns aUuAILLALALIa9Y 1 uan ldanannyisditlalds

ALT9AU 40-50 Uausmani319iin 92az4ing 10 Raawmg 11110 10 Juii
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a & o & A o Y  a Y A Al Myo |ama A
?'Zﬂl,@ﬂ %/ 2ld) quu@ﬁuV]LW?EINLL’]N']MQWlﬂﬂ”l']‘muqLﬂﬂQWlﬂJiﬂWqﬂ{]ﬂ?ﬂquﬂL?sﬁu

= - ~ I -
Fus FedAumunLszanu 90 ulaswms Agnanannsanataiduninuaudnany 2
a a = a v a % o 15) ¥
Hadwms  uarsnvavvesminiomBnuseugenanliitey  seinsrdalaliiingg
o o & VoA PRI -
Wlaeiudiunegnelugwnanasaminig - dusemwudeanainuasn  Ing
- d o 0y, o C oda e s

waanazilunasagilanaazinlidauniiuuanazdauniudonssueanunly
BN 1:1 Hadifliwnan 20 U antutiatuaustunanTwanso gy
= o= [~1 c v dl” v og’ % o ng a
HnusslaidndeSoavwiioiiy uazrldaunnmin 500 NN A NaUUTWILIT AN
wanluwanznninigta Wuman 1 Ul UaRINTuNISATLNUA A ULIALaaNA9E
. o 4 . Yy
wWndwaaian (explorer) anauasnueusassialasldrrasaiaiasaniaian Inaaiy
% v v SJASI % a al agj = 09, o
AUlNALANLAZINAAUAUAT 40 AU ANNLLRIENAINMINaan

= o aa e | = . . .
W NIENY NNTUENDALINIINES dauivadiauazll (ED Primersll liquid A and
B) ludmsdan 1:1 1111941 5 3uN 11d1suaNnaauiiaRuials 30 3uni nnam
dowiueaninglfaninlsaainiauasindiutdu o auldviunisiie (move) 29

o d” ndl 1 = a v a dl My o asa 1 )
ANTNAN mm@ﬂuwmumumﬂummmmﬂmfmmLmafmiuimmﬂgmmmL:“Gnu

s Feilaauvulszanm 90 Tulasiums Agnananasanatadunnuguengns 2

=)

AaRNAT  UaZIRTeUvasmnfanasaugNnanliBey  svalnsrdslallinnig

z2)

o/ o d‘” 1 dl 1 a’; d” = 6
wiatafudaunegnalugasnanasamiinig antunaniefinusivaanie uay
= o 1 [~ a a a’j =X Q’j a a % a &
T Mudma1dqu 1:1 1981 20 AU A NTuE AU UL TUARN TR MG ILITLUT 19146
a d” v 0” o o QBI a a
winRaeryUeRy 1Hauiimin 500 13N a9ssunEunsTunauwas
AUeNNINT9EIR 1TUNAT 1 WA UAIRINNNRATINUAZUIAUAANAR LS NENADLAD
dl 1 v dl v v v 9.1&9-/
ansuasnuausassalaaldieses  Insansugealalauaafiulnaninlas Inday
FUaY 20 AU ANntALenaNuNuinaan
I's o= e o Y 091 | a cal a dal [~
g lafuausTueusAl ifieunesinquuanfowaeidadsoniasuitieiuilunan 10
a a v & o & A & o a a | o o & PR a
AN A NUTARNNENER 10 U wazinuiie YR uETaNNNRe

v = dl My o aaa 1 a A rd‘ =
mﬂmfmmmew%immﬂgmmmmummum EIN LAl seunne 90
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Tulasms Jgoenannssnataduniugudnats 2 Fa8mns uasianaueaninig
tannseugananliBey  sxsinsy N sdudaiiafudounagnialugaenan
20NN NANNAUDNETANUIL 4 LA AT WANIAAY 2 (catalyst V) a1 1
WEIA TINEFENIT WBARLINLAN ARAN (activated liquid) G aunaeaumansin
a '8 a a dl [~ a A =) o al ] a a a Qi
wodwainsvinddangailunedweitianuid  laasldlunanmfionmnasin
wizenls nandeuilse anniudatueustunen ndniuileti Tanutinmin 500

AFN ANNAILUT RN UL TUAANINA A TUUEANINT9EA 1TRAT 1 WA ANS AT LN

Aouinuaanfedndnaalan 1Wamsl 10 WINateNaLLNnaan

¥
o [~

WAIANIFTENTUINLATY T U UAINATINANNTUANINSeaay 100 Tufarun

a

GRIVEFY

7 37 agANEa@aa 14981 24 F2lud Aautin lnagauAInAdLNE ALRa Y

PruulinegeauainndansiinRey InsAsameadasdnaszuulansesn  (Instron,

Model 8872, UK.) fagiAuisuaaianawiniy 0.5 Naamssaun 14 masimas 1000 Hasi

Tuinusanageganinliinanismiiatanistinfnnedsduiuieiy  AnnasussEin@auaIug

Tneinusaaeugeqarnsiosnuniaseasassudallofuuaz uvisAanIng s Telidueinu

Auinana 2 Haawmms dudaeumnzihania (MPa)

ANNAILINEALROY (MPa) = UsIRAUANRA(N) = uIIRaugIqa(N)

mununuaninudalildesndasqanserilanasialulasalal (Stereomicroscope) #

2

TR 3.1428(1)°

ANA9TENY 50 Wi BAZAeNTILdedRended alannsenTiingdadnsa (Scanning Electron

Microcope, JEOL LTD, Tokyo, Japan) iNaAnsiaztiuinuan1suaninnnandu Aedl

aian 1 waninnie luiu
(Type | Cohesive failure of the dentin)

ARAN 2 WANFNLITILIDEIADTLNIN IR WA ULITUT 1146
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(Type Il Adhesive failure at dentine and resin cement interface)
a dl o d” a A o
TUAN 3 LLﬁ]ﬂMﬂﬂ’]ElsluLu@L?eﬁusﬁLﬁJum
(Type Il Cohesive failure of the resin cement)
TRAN 4 WANFNLTMIeARIeUdNITUT WA LARN TNER
(TypelV Adhesive failure at resin cement and resin composite interface)
a t:ll o 449’ a
TUAN 5 LLMﬂMﬂiuLu@ﬁ@NIWZW

(Type V Cohesive failure of the composite)

NN 2 WAANNITFTHNTIUNAZaLANNNAILsEAReN A) tduddluviednd B)

v 1
%

parilaiusiaelauna C) Aianuntinfnfatninig D) uwispanIn@nuutaiy
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WHUNITIATISTTBYA
ADALTINTTUUN (Descriptive statistics)

wansdaya A1Ledt daudetuuNInTgIu AGAALATAIANEA 189 ANIATLINE ARE

a dgl o a & 1 a ] o o dlw
ﬂﬂQNQLu@ﬁUﬂUL?sﬁusﬁLNumLL@@z‘ﬂumﬁluLLmﬂg xmwmmmuN@iﬂLLﬂMﬂ\iLu’aﬁu
ADR@1984 (Inferential statistics)

NUIesTWTRTTa4% (factors) 2 asing 1A

- gza1z0a N198 U lauAaaatiany 0 A1 7 94 way 14 3

- FUAYRLITUTINUG 3 ThA

a g = 1 dl o o =< A a dy o a & 1 1

apiifiaunsuAeas AL AReuTeRa e U TUTL A s sudaNg N
Tnumsaaaunisnszaaansdiayanaudninisuanuasinmvisald  (One-sample  Kolmogorov
Siminov  test)  uazmIAdeUAINLIsuIRNsTIInsusaznguIinduise llnanng

& ' . . [ aal ala

ATIRARLIANNIMNEUIRIANANLLTLIF91 (Test of homogeneity of variance) A28REU89A7
(Levene)  fintszannsiinisuanuasuuuilnfvazilszainsynnguilaaaulstlsauyinduasls
ADFULLWITUNAINTIRAUATIZHAINULILIMMULLARINTE (Two-way analysis of variance)
Tunnsdmagiiineguavadiiadt MnsuFeuLiede dau (Mutiple comparison) fagRuas
vawalsl (Bonferroni) NezALAINNITaN SRR 95

pnnsuwanuadilnfazldainndansanaans  (Kruskal-Wallis test) Iaeildldsunss

wannlaLeA (StatsDirect version 2.7.8) wnwuAMNLAnNsANazlEn1sFeunauinsftues

!
a A

TaTuioe Buuuy (Conover-Inman) iau1dna ladANNLANFANILeLNRIRIEATYNNETE 7

svALANNNITRNUSRLIAY 95
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a = al & a9 o
ARAUN 2 ﬂq‘iﬁﬂ'izﬂLﬁﬂULWﬂUﬂqﬁﬁqsﬁuﬁzﬂu'ﬂﬂﬂqﬂ

N19LASE N INTINUAIUSUNARBUNISTITHTELALRANA
tfunsNuiNyeeEnaINNA o 45 3 undelurieNddauiadueudgugnane % e
Qg’ =S v a [ % % o A v dgl tﬂl ¥ R :; dlg’
49 1.5 U0 uastindosfdduniviunnssy  Aaedeuiudiuuspesesnivelineduiiiat
, o= o ::4' E ey o @ a
TULAENALNTINARRIAALN 1 ANt MHinsadinnnasanuazidsn 100 tulaaumg (204,

Intensive, Grancia, Switzerland) @319InseRuLlszand? 2 (cavity classll) Aulndauuazing

v
v o

AN AT 1 @ asiiineali 2 Aunids sadull posinegfuuaaen Tnadaauning
% d’l a a k% v =l a a =) a a 1

fouuspen 4 Hadwes fowlnden 3 Hadwns ANAN 1.5 NaAWAT @uAINEG
nunliieg fseusanaeuiunazindousnii 1 Jadwns lnsnlaswionselusiianinig

el IwseluAsy 5 @

4 mm

2NN 3 uanINaETN NS IMAga LIz ALNNITITNIAE N AN LGAULALAEN

1iTwsu (Probe) waz Adasaadilas (veneer caliper) A3aatunaradingaiis dAws

wirsnInsaiuBsuTasuialildaanfesqanssailuiasalal inensaaaudnlidises’n

%

uwisifueaniiu 3 nqu Tnannsqu nquaz 15 Aa 1) ngunldvinnistindonsadiae

' 4 1
|

AR a ) a a 6 o 14 | o 1 dld
1@LLﬂ@ 2) ﬂqmﬂm‘*nu\‘mul,?sﬁuﬁ@uiw@maumﬂmmmmﬂmmeﬂumm 7 U 3) NANNENA

Fuaulstunan Indnduatdannfas lauaalunan 28 Su
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NNSLATANTUNULTTUADNINANDULAS

A Twsesiusioswamnatuiatala (Additional silicone) TAsNNWAIEABLANLEN
a & 3/’ a . . . . % a o o .dl ‘ﬂl
NUNATLAEY (double-mix, single impression) WL LAY EUTNN1UENIINU LT 4 e
asnafluuuunan (Die) Iu nuuudaele aaites (die spacer, Renfert”) gaatululngaii
pen1vinganaauingaii 0.5 NaAINAT daufasduasidvaslndilbmasnunnmAeiuAeanes

a a :/’ al a a a [l o a 3//

WATANY  IASTIANEILATA NUATHAMNULNNG W HANUUNTIN A8t WL Tean 0 25.8
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ADFLTINTTUUN (Descriptive statistics)
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WHUNITIATISTTBYA

ADFLTINTTUUN (Descriptive statistics)
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a) RelyX 0 day

c) RelyX 28 days
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a) PanaviaF2.0 0 day

b) PanaviaF2.0 7 days

c) PanaviaF2.0 28 days
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b) SuperbondC&B 7 days

c) SuperbondC&B 28 days
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RelyX U100 0 day ANANRILSIEALRAY ANBUSNITUANTN
1 4.241364 2
2 4.607273 2
3 5.194318 2
4 5.588068 3
5 5.856932 2
6 6.501250 2
7 7.455000 2
8 7.708750 2
9 8.268750 2
10 9.244773 2

RelyX U100 7 days
11 2.714886 2
12 2.768977 2
13 3.188977 2
14 3.177841 3
15 3.796705 2
16 4.647841 3
17 4.785455 2
18 5.161705 2
19 5.682727 2
20 8.015795 2

RelyX U100 28 days
21 2.318750 2
22 2.607500 2
23 3.363977 2
24 3.728295 2
25 3.773636 3
26 3.788750 2
27 3.931932 2
28 4.050455 2
29 4.184886 2
30 5.622273 2




71

PanaviaF2.0 0 day ANTNAILsEALAaU ANBULNITUANKN
1 5.446477 2
2 6.219659 2
3 7.038182 2
4 7.425568 3
5 7.853523 3
6 8.374545 2
7 8.741250 2
8 9.348182 2
9 10.461023 2
10 11.199205 2

PanaviaF2.0 7 days
11 4.937386 2
12 5.379659 2
13 5.635795 3
14 6.205341 2
15 6.638068 2
16 6.733523 2
17 8.023750 2
18 9.459545 2
19 9.596364 2

20 10.281250 2
PanaviaF2.0 28 days
21 4.471250 2
22 4.785455 2
23 4.991477 2
24 5.907841 3
25 6.039091 2
26 6.480568 3
27 7.550455 2
28 7.973636 2
29 9.939205 2
30 13.759773 2
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Superbond C&B 0 day ANNNRILSIEALRAY ANBUSNITUANTN
1 7.862273 2
2 8.024545 2
3 8.575000 2
4 10.389432 3
5 11.565909 2
6 11.893636 3
7 12.222159 2
8 13.390682 2
9 16.058636 2
10 16.430909 3

Superbond C&B 7 days
11 7.532955 2
12 7.835227 2
13 8.322841 2
14 8.513750 3
15 9.363295 2
16 11.188864 2
17 11.726591 2
18 11.959659 3
19 15.921818 2
20 17.569205 2

Superbond C&B 28 days
21 7.499545 3
22 8.752386 2
23 9.364886 2
24 10.047386 2
25 10.305114 2
26 10.326591 2
27 11.233409 3
28 12.544318 2
29 13.912500 2
30 15.921818 2




Test normal distribution

One-Sample Kolmogorov-Smirnov Test

time cement

shear

0 day Relyx

N

LD
Normal Parameters®

Mean

Std. Deviation

10

6.46664773

1.655229066

Most Extreme Differences Absolute 144

Positive 144

Negative -.125

Kolmogorov-Smirnov Z 454

Asymp. Sig. (2-tailed) .986

PanaviaF N 10
Normal Parameters™” Mean 8.21076136

Std. Deviation 1.804971005

Most Extreme Differences Absolute .094

Positive .084

Negative -.094

Kolmogorov-Smirnov Z .296

Asymp. Sig. (2-tailed) 1.000

Superbond N 10
Normal Parameters™” Mean 11.64131818

Std. Deviation

3.059623023

Most Extreme Differences Absolute 142

Positive 142

Negative -.126

Kolmogorov-Smirnov Z 449

Asymp. Sig. (2-tailed) .988

7 day Relyx N 10
Normal Parameters™® Mean 4.39409091

Most Extreme Differences

Std. Deviation

Absolute

1.644292093

.168




Positive .168

Negative -.154

Kolmogorov-Smirnov Z .532

Asymp. Sig. (2-tailed) .940

PanaviaF N 10
Normal Parameters™” Mean 7.28906818

Std. Deviation 1.924807379

Most Extreme Differences Absolute 214

Positive 214

Negative -.170

Kolmogorov-Smirnov Z 675

Asymp. Sig. (2-tailed) 752

Superbond N 10
Normal Parameters™” Mean 10.99342046

Std. Deviation 3.446841893

Most Extreme Differences Absolute 190

Positive 190

Negative -.158

Kolmogorov-Smirnov Z .600

Asymp. Sig. (2-tailed) .865

28 day Relyx N 10
Normal Parameters™” Mean 3.73704545

Std. Deviation 901945608

Most Extreme Differences Absolute 210

Positive 210

Negative -.196

Kolmogorov-Smirnov Z .663

Asymp. Sig. (2-tailed) 771

PanaviaF N 10
Normal Parameters™” Mean 7.18987500

Most Extreme Differences

Std. Deviation

Absolute

Positive

2.846885479

198

198

74



Most Extreme Differences

Kolmogorov-Smirnov Z

Asymp. Sig. (2-tailed)

Std. Deviation
Absolute
Positive

Negative

Negative -.170

Kolmogorov-Smirnov Z .627

Asymp. Sig. (2-tailed) .826

Superbond N 10
Normal Parameters™” Mean 10.99079545

2.515902024

.204

.204

-.087

.645

799

a. Test distribution is Normal.

b. Calculated from data.

Univariate Analysis of Variance

Between-Subjects Factors

Value Label N
cement 1 Relyx 30|
2 PanaviaF 30
3 Superbond 30
time 1 0 day 30
2 7 day 30
3 28 day 30

Tests of Between-Subjects Effects

Dependent Variable:shear

Type Il Sum of
Source Squares df Mean Square F Sig.
Corrected Model 657.660° 8 82.208 14.433 .000
Intercept 5587.396 1 5587.396 980.993 .000
cement 607.919 2 303.959 53.367 .000
time 36.900 2 18.450 3.239 .044
cement * time 12.841 4 3.210 .564 .690
Error 461.348 81 5.696
Total 6706.404 90

75
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Corrected Total 1119.008 89
a. R Squared = .588 (Adjusted R Squared = .547)
Oneway RelyX cement
Descriptives
shear
95% Confidence Interval for Mean
N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum
0 day 10| 6.46664773 1.655229066 523429390 5.28256818 7.65072727 4.241364 9.244773
7 day 10 4.39409091 1.644292093 519970815 3.21783520 5.57034661 2.714886 8.015795
28 day 10| 3.73704545 .901945608 .285220245 3.09183244 4.38225847 2.318750 5.622273
Total 30| 4.86592803 1.828000297 .333745666 4.18334150 5.54851456 2.318750 9.244773
Test of Homogeneity of Variances

shear

Levene Statistic df1 df2 Sig.

2.690 2 27 .086
ANOVA
shear
Sum of Squares df Mean Square F Sig.

Between Groups 40.593 2 20.297 9.731 .001
Within Groups 56.313 27 2.086
Total 96.906 29

Post Hoc Tests

Multiple Comparisons

shear
Bonferroni
o )
Mean Difference (I- 95% Confidence Interval
() time (J) time J) Std. Error Sig. Lower Bound Upper Bound
0 day 7 day 2.072556818 .645857860 .010 42403124 3.72108240
28 day 2.729602273 .645857860 .001 1.08107669 4.37812785




7

7 day 0 day -2.072556818E0 .645857860 .010 -3.72108240 -.42403124
28 day .657045454 .645857860 .954 -.99148013 2.30557104
28 day 0 day -2.729602273E0 .645857860 .001 -4.37812785 -1.08107669
7 day -.657045454 .645857860 .954 -2.30557104 .99148013
*. The mean difference is significant at the 0.05 level.
Oneway Panavia F2.0 cement
Descriptives
shear
95% Confidence Interval for Mean
N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum
0 day 10| 8.21076136 1.804971005 570781949 6.91956289 9.50195984 5.446477 11.199205
7 day 10| 7.28906818 1.924807379 608677538 5.91214393 8.66599243 4.937386 10.281250
28 day | 10l 7.18987500 2.846885479 .900264235 5.156333581 9.22641419 4.471250 13.759773
Total 30| 7.56323485 2.212399241 403926990 6.73711140 8.38935830 4.471250 13.759773
Test of Homogeneity of Variances
shear
Levene Statistic df df2 Sig.
718 2 27 497
ANOVA
shear
Sum of Squares df Mean Square F Sig.
Between Groups 6.339 2 3.169 .631 .540
Within Groups 135.608 27 5.023
Total 141.947 29
Multiple Comparisons
shear
Bonferroni
Mean Difference (I- 95% Confidence Interval
() time (J) time J) Std. Error Sig. Lower Bound Upper Bound
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0 day 7 day .921693183 1.002249494 1.000 -1.63650736 3.47989373
28 day 1.020886364 1.002249494 .952 -1.53731418 3.57908691
7 day 0 day -.921693183 1.002249494 1.000 -3.47989373 1.63650736
28 day .099193182 1.002249494 1.000 -2.45900736 2.65739373
28 day 0 day -1.020886364 1.002249494 .952 -3.57908691 1.53731418
7 day -.099193182 1.002249494 1.000 -2.65739373 2.45900736
Onewey Supsrband C48 cement
Descriptives
shear
95% Confidence Interval for
Mean
N Mean Std. Deviation Std. Error Lower Bound | Upper Bound Minimum Maximum
0 day 10| 11.64131818 3.059623023 967537754 9.45259572|  13.83004064 7.862273 16.430909
7 day 10| 10.99342046 3.446841893 1.089987112 8.52769830 13.45914261 7.532955 17.569205
28 day 10| 10.99079545 2.515902024 .795598076 9.19102757| 12.79056334 7.499545 15.921818
Total 30| 11.20851136 2.941708607 .537080054 10.11005932] 12.30696341 7.499545 17.569205
Test of Homogeneity of Variances
shear
Levene Statistic df df2 Sig.
458 2 27 .637
ANOVA
shear
Sum of Squares df Mean Square F Sig.
Between Groups 2.810 2 1.405 153 .859
Within Groups 248.146 27 9.191
Total 250.956 29
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shear
Bonferroni
Mean Difference (I- 95% Confidence Interval
(1) time (J) time J) Std. Error Sig. Lower Bound Upper Bound
0 day 7 day 647897726 1.355772230 1.000 -2.81265504 4.10845049
28 day 650522727 1.355772230 1.000 -2.81003004 4.11107549
7 day 0 day -.647897726 1.355772230 1.000 -4.10845049 2.81265504
28 day .002625001 1.355772230 1.000 -3.45792777 3.46317777
28 day 0 day -.650522727 1.355772230 1.000 -4.11107549 2.81003004
7 day -.002625001 1.355772230 1.000 -3.46317777 3.45792777
pDay
Test of Homogeneity of Variances
shear
Levene Statistic df1 df2 Sig.
1.918 2 27 .166
ANOVA
shear
Sum of Squares df Mean Square F Sig.
Between Groups 138.626 2 69.313 13.539 .000
Within Groups 138.231 27 5.120
Total 276.857 29
Multiple Comparisons
shear
Bonferroni
Mean Difference (I- 95% Confidence Interval
(I) cement (J) cement J) Std. Error Sig. Lower Bound Upper Bound
Relyx PanaviaF -1.744113637 1.011895800 .289 -4.32693598 .83870871
Superbond -5.174670454E0 1.011895800 .000 -7.75749280 -2.59184811
PanaviaF Relyx 1.744113637 1.011895800 .289 -.83870871 4.32693598
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Superbond -3.430556817E0 1.011895800 .006 -6.01337916 -.84773447
Superbond Relyx 5174670454 1.011895800 .000 2.59184811 7.75749280

PanaviaF 3.430556817 1.011895800 .006 84773447 6.01337916
*. The mean difference is significant at the 0.05 level.
=]

Test of Homogeneity of Variances
shear
Levene Statistic df1 df2 Sig.
2.909 27 .072
ANOVA
shear
Sum of Squares df Mean Square F Sig.
Between Groups 218.848 109.424 17.949 .000
Within Groups 164.604 6.096
Total 383.451
Post Hoc Tests
Multiple Comparisons
shear
Bonferroni
Mean Difference (I- 95% Confidence Interval

(I) cement (J) cement J) Std. Error Sig. Lower Bound Upper Bound
Relyx PanaviaF -2.894977273E0 1.104213113 .043 -5.71343576 -.07651879

Superbond -6.599329546E0 1.104213113 .000 -9.41778803 -3.78087106
PanaviaF Relyx 2.894977273' 1.104213113 .043 .07651879 5.71343576

Superbond -3.704352273E0 1.104213113 .007 -6.52281076 -.88589379
Superbond Relyx 6.599329546 1.104213113 .000 3.78087106 9.41778803

PanaviaF 3.704352273' 1.104213113 .007 .88589379 6.52281076

*. The mean difference is significant at the 0.05 level.




Test of Homogeneity of Variances
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shear
Levene Statistic df1 df2 Sig.
3.499 27 .045
ANOVA
shear
Sum of Squares df Mean Square F Sig.
Between Groups 263.286 2 131.643 25.900 .000
Within Groups 137.232 27 5.083
Total 400.519 29
Robust Tests of Equality of Means
shear
Statistic® df df Sig.
Brown-Forsythe 25.900 2 19.664 .000
a. Asymptotically F distributed.
Multiple Comparisons
shear
Tamhane
Mean Difference (I- 95% Confidence Interval

(I) cement (J) cement J) Std. Error Sig. Lower Bound Upper Bound
Relyx PanaviaF -3.452829546E0 .944365544 012 -6.11606456 -.78959453

Superbond -7.253750000E0 845178613 .000 -9.61908263 -4.88841737
PanaviaF Relyx 3.452829546 .944365544 012 .78959453 6.11606456

Superbond -3.800920454E0 1.201437469 .016 -6.96684655 -.63499436
Superbond Relyx 7.253750000° 845178613 .000 4.88841737 9.61908263

PanaviaF 3.800920454° 1.201437469 .016 .63499436 6.96684655

*. The mean difference is significant at the 0.05 level.




Kruskal-Wallis test of Leakage
In RelyX group
Variables: RelyX0day, RelyX7days, RelyX28days
Groups = 3
df =2
Total observations = 30
T=3.765161
P =0.1522
Adjusted for ties:
T=4.19752
P =0.1226

In PanaviaF2.0 group
Variables: PanaviaFOday, PanaviaF7days, PanaviaF28days
Groups = 3
df =2
Total observations = 30
T =0.534839
P =0.7654
Adjusted for ties:
T =10.606636
P=0.7384

In Superbond C&B group

Variables: Superbond0day, Superbond7days, Superbond28days
Groups = 3

df=2

Total observations = 30

T=0.193548

P =0.9078

Adjusted for ties:

T=0.360248

P =0.8352

0 day

Variables: RelyX0day, PanaviaFOday, SuperbondOday
Groups = 3

df=2

Total observations = 30

T=7.479355
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P =0.0238
Adjusted for ties:

T=28.810194

P =0.0122
At least one of your sample populations tends to yield larger observations than at least one other sample population.
Kruskal-Wallis: all pairwise comparisons (Dwass-Steel-Chritchlow-Fligner)

Critical g (range) = 3.314493

RelyX0day vs. PanaviaFOday not significant
(]-2.303363| > 3.314493) P =0.2335

RelyX0day vs. SuperbondOday significant
(]-4.050344| > 3.314493) P =0.0117

PanaviaFOday vs. Superbond0day not significant
(]-2.15603| > 3.314493) P =0.2793

Kruskal-Wallis: all pairwise comparisons (Conover-Inman)

Critical t (27 df) = 2.051831

RelyX0day and PanaviaFOday not significant
(5.9>7.211956) P =10.1048
RelyX0day and Superbond0day significant
(10.75 > 7.211956) P =0.005
PanaviaFOday and SuperbondOday not significant
(4.85>7.211956) P=0.179
7 days

Variables: RelyX7days, PanaviaF7days, Superbond7days
Groups = 3
df=2
Total observations = 30
T=28.14129
P=0.0171
Adjusted for ties:
T=09.073915
P =0.0107
At least one of your sample populations tends to yield larger observations than at least one other sample population.
Kruskal-Wallis: all pairwise comparisons (Dwass-Steel-Chritchlow-Fligner)

Critical g (range) = 3.314493

RelyX7days vs. PanaviaF7days not significant
(]-1.786652| > 3.314493) P=0.416
RelyX7days vs. Superbond7days significant
(]-4.245323| > 3.314493) P =0.0076

PanaviaF7days vs. Superbond7days not significant



(]-2.491318| > 3.314493) P =0.1827

Kruskal-Wallis: all pairwise comparisons (Conover-Inman)

Critical t (27 df) = 2.051831

RelyX7days and PanaviaF7days not significant
(4.85>7.100177) P=0.1724
RelyX7days and Superbond7days significant
(11.2>7.100177) P = 0.0032
PanaviaF7days and Superbond7days not significant
(6.35>7.100177) P =0.0775
28 days

Variables: RelyX28days, PanaviaF28days, Superbond28days

Groups = 3

df=2

Total observations = 30
T=15.376129
P =0.0005

Adjusted for ties:
T=16.915247
P =0.0002
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At least one of your sample populations tends to yield larger observations than at least one other sample population.

Kruskal-Wallis: all pairwise comparisons (Dwass-Steel-Chritchlow-Fligner)

Critical g (range) = 3.314493

RelyX28days vs. PanaviaF28days significant
(]-3.624679| > 3.314493) P =0.028
RelyX28days vs. Superbond28days significant
(]-5.501033| > 3.314493) P =0.0003
PanaviaF28days vs. Superbond28days not significant
(]-2.803573| > 3.314493) P=0.1165

Kruskal-Wallis: all pairwise comparisons (Conover-lnman)

Critical t (27 df) = 2.051831

RelyX28days and PanaviaF28days significant
(9.1 >5.7382) P =0.0031
RelyX28days and Superbond28days significant
(15.35 > 5.7382) P < 0.0001

PanaviaF28days and Superbond28days significant
(6.25>5.7382) P =0.0339



dayanunansinatamilunsa-ag

Conditions pH Mean pH
Dycal (pH meter) 11.97 12.12 12.02 12.00 12.00 12.02
Dycal (pH strips) 12.3 121 11.8 12.3 11.8 12.06

Dentin 7 7 7 7 7 7
7 days, Spoon 10 " " " 10 10.6
7 days, Scaler 9 9 10 10 9 9.4
7 days, Pumice 9 9 8 8 8 8.4
28 days, Spoon 9 10 10 " " 10.2
28 days, Scaler 9 8 9 10 8 9
28 days, Pumice 8 9 9 8 9 8.6
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