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# # 5675815532 : MAJOR OPERATIVE DENTISTRY

KEYWORDS: RESIN CEMENT / SHEAR BOND STRENGTH / SELF-CURING MODE
PANNIPA KHUMTONG: Shear bond strength of resin cements to human dentin
under self-curing mode.. ADVISOR: ASSOC. PROF. DR. CHAIWAT MANEENUT,

95 pp.

Objective: To assess the bond strength of dual-cured resin cement to human

dentin under chemical curing mode and compare it with chemical-cured resin cement.

Methods: The shear bond strength of three resin cements including two
chemical-cured resin cements (Super Bond C&B®, Sun Medical Co.,Ltd : SB and
C&B™CEMENT, Bisco : CB), and one dual-cured resin cement (NX3 Nexus®, Kerr : NX)
were measured using a ISO 11405 protocol. All resin cements were used according to
the manufacturers’ instructions to bonded with the dentin of premolar tooth by using a
stainless steel cylinder mold and polymerized under chemical curing mode. Shear bond

strength was measured after bonding for 1 hr and 24 hrs in each resin cement group.

Results: Super Bond C&B"” exhibited highest bond strength both 1 hr and 24 hrs
groups (19.22 + 2.84 MPa, 34.04 + 5.17 MPa) and the lowest shear bond strength was
C&B™ CEMENT both of 1 hr and 24 hrs (5.15 + 1.12 MPa, 10.49 + 2.81 MPa) (p < 0.05).

All resin cements, the bond strength of 24 hrs group were significantly higher than 1 hr
group.

Conclusions: Resin cements with different chemical formulations vyield
significantly different bond strengths to human dentin. The chemical-cured acrylic resin
cement showed highest bond strength and should therefore be preferred in clinical
situations where the light could not transmit through the restoration. Time after bonding

increased the bonding performance of all resin cements.

Department: Operative Dentistry Student's Signature
Field of Study:  Operative Dentistry Advisor's Signature

Academic Year: 2016
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auT LT uAaN INARTRANTa AU NaUA LI TUNYIINT (resin matrix) L1
figaduie (Bis-GMA) visatswulawnaiaian (urethane dimethacrylate) uazansAnNabium
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= dg/ FZ [ % X a -dl o s e
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4. NMFNLUNUTLLANATNATLAN
PINNINNTANLBNLIUNNYBAUITUTINUARNANRN az@nnsauLia @iy 2 Uszinn
A a o‘allal a . . a o‘d‘ 1= a . .
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Panavia” F 2.0 (Kuraray Dental) waz Panavia™ 21 (Kuraray Dental)
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UBINANUEIADAAFBINLNITANHINEIUNI(52, 55) ANUFT ANAINITEIABE ADUINAAUTING
52A14AN1A (microtensile bond strength) Aa4@sEARATLLLIMNAALRTIUNANEININTELL
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wafagtiasanlussuLEmaiiaaiianitaRua N sa LN TN Ut a9d1 T e A FENN 16 11
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ngnasudaseanuazarununinlumed(se)  wazdmnliilulumaiiuaeaisasanimuii
(57, 58) uauilauluumsunistinagsalseauTinaszauaanInrasaiuenganLs Ty
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A7l mailie AWt uT N uiAqs lbsndunisEns AN N uRarasrdauiuing lu 1
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TININTANE LITUT T 4 13m LEuA Choice, RelyX ARC, Super-Bond C&B WAz Panavia

F IBHamAani13799 1

A5 1 UARIANRAETDIAINNIEABEFIDUIAATINATEALAANATRUSTWTLNUA 4 Tlnlun1sEnLsTy

pautn@nlanediatl (resin composite overlay) Faiilaii uazAdeLUNIATTIU (55)

Fnusuazansinin | ARRusIAINNsinagdausIRadanastAUaanIA
aunzdrgna)
All-Bond 2/Choice 38.2 (8.4)°
Single Bond/RelyX ARC 34.5(7.6)°
Super-Bond C&B 24.7 (3.8)°
Panavia F 16.1 (3.9)°
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d‘ =2 d’j vl " a A 1 o Y asa I I :/I ]
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\ A A . & o = . | A
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NANNHINAFINITUT N UFNH AT RN UduUsenaL (Panavia 21) 4 10 W1 (61)
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v
KX @ ]
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Ansz Tt 2002 (21) wudn TwusmAnIsudefaaLfisenARaiAIAINUDTIgaNg
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light-cured self-cured :l dual-cured

Knoop hardness number

C&B Enforce RelyX ARC Variolink Il

51N 1 WAANANAIHLIN RN IR TUT N UF ARz TR (21)

T9azdamAaeIiLN1TANENUY Piwowarczyk wazAney Wil 2007 AinnnsAnmneaiunng

1
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tnAnresTuTNUAn AL T n1suleinassszuusianistinnniuiledulusre zanag
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AN5199 2 LAAIALRALUBNAIANN LI LTI URINNSE AFIA Lmzmlﬁmmummgm (64)

e AuTunu
L ) walusin 150 5 4auiugn
THUR wlun 150 U wisaanlAnuamupiisauiiv
wuuTluasnIza1uI 37500 $aU

PermaCem (A) 1.8(2.5) 1.1(1.4)
PermaCem (L) 3.7 (2.8) 1.3(1.6)
RelyX ARC (A) 2.3(2.2) 0.5(0.8)
Relyx ARC (L) 5.1(3.6) 4.2 (3.8)
Panavia F (A) 5.1(1.6) 5.8(1.4)
Panavia F (L) 5.9 (2.4) 3.9(2.4)
Variolink Il (A) 8.3 (3.4) 6.9 (4.6)
Variolink Il (L) 13.5 (4.6) 10.9 (2.2)
Nexus 2 (A) 5.2 (1.4) 5.2 (3.6)
Nexus 2 (L) 14.8 (3.6) 10.6 (3.2)
Calibra (A) 5.2 (2.2) 4.3(3.3)
Calibra (L) 4.2 (2.6) 3.4 (2.8)
RelyX Unicem (A) 4.6 (3.1) 4.1(2.7)
Relyx Unicem (L) 3.3 (4.1) 6.2 (5.1)

P | Ay P | ey
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nsdeseuvesuallgmuusd avinndagysneiidugeniin azlifadaluGesues s
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AYNNIUN BAZRRUTINN N REadeedae (17, 19) atielsfinnd AMwlLeuLeIsnIIN1g
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nsnszuliinaliseudesianuansiiaiull (12)
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Groups connected by straight lines are not significantly different
ANOVYA p<005 Bonfetroni grouping

5U% 3 uansAinasussEaeulunaAuNLIEs97(76)
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fmunsfnEnfifeasuLssinden TainnsuuzTn A uitulaent st uds
LﬁmmﬂLﬂﬁ%ﬁmmmmmmwmmﬁumwﬁqmm@uﬁmm’?izgm(77-79) ALl
mﬁmzmﬂ%umm@%lﬁmm?ﬂ”uﬂzqﬂﬁﬁ?miwﬁLm?livﬁmmLaﬁmLumwﬁmw (methyl
methacrylate) %a%@'qm@ﬁiaﬁﬂéﬁLmﬁmﬁﬂmﬂﬁm@iéﬁ(%) FdurauinnnsineAasas

Randnnaza1n Einuiuldvnnzan Inailuniatsipnseasenasiu alildainiaanisg

1
v a al

= a dl
tnRANULAaININTgA
5.1.2 AUIANUNURINTEARR
laeala (1SO) U lENINUAAMIANIZIANZAIUBINUNNIALNININAZAL  LAGEIT
& A =2 a gy A , I PRy ¥ -
nsauANNun U stiafn A 1w nslfusuuundgmsananawnaduningudnas 3

Haawna(73) lnsfinundudaetaniauianduniguinas 2-5 dadweas Arndnalbas s

1 o o Y 1 e o

ANHLANFNALNNNTN WABNTUFAat 9l uLAuTNa1e 1 Aaduns ANdaldazuinndn

a

' A o o

AENNTIAATYNNETA wazynTusaetlduAuinae 6 Hadwes ANdnaldasiias

o o o

: LA aa o v & A =< o g =~ o g v a
nINeENNdIAMNADA  Wesanituiniunlunistinfanintuarilanianiliia
Ao lianysnirassassiaszndnelassainaifuuarnudlinantwduniue1)  etnglsfinu
o a o =2 [ % dgj dl KX a 1 1 dl o % o v =K ]
flapsiauunsAnfadeanauaiunaesnistinfaseAndn iduduouties  Agly

v 12
aunsnagtlfnepnudiriusaesiadell  wanainiiinunagianisufsaumeuaAiinanig

KX a

HARMITUINNNNTANE AFTNANTNTUIATBINUNUBINIEARAABUNATNINTULANA (70)

513 ATNBARAANWEAREY (elastic modulus) URITAN)

° LE

1 o o =X A a dgl 1 a o o aa a A dld <
mmmLmﬁmLfa@u%ungwu@mwuﬂmmymmmmimmwmuummmmLL°1N

1 o

(ANNBARAANINEANELA) TIHNIIANHINNIUNIAITLATUINEAFARLLIROULAY

AUANTRTINATa9sTUAaNTWRANLGY A NEAUE WD TUABN INE R AN ARSI
=< A ] dy 1 a o o o aa ¥ ) a 4 o

waElnlReumeleiuet e liidAneans  Inadwnnstunen InanNANenRaaN N

A unuan Az liiugstnRaul ANGIUAINNT(82-84) AduansluAnsIeh 3
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AN51991 3 UARIANINANTUTITUINANEAAGTRIAN NE AL T TTUABN INERLAZ A NAWL IO
9088 ITUINNTIBR(83)

Table 2 Strength of the bond to dentin obtained with the five respective adhesive systems (MPa), flexural strength (MPa), and flexural modulus
(GPa) of the five respective resin composites (means+SD)

Property Adhesive system Resin composite
Tetric Ceram Filtek Supreme Clearfil AP-X Premise EsthetX
Bond strength AdheSE 2746 ¢ 2946 cd 32£7 cde 20£5b 2746 ¢
Adper Prompt L-Pop 15+5 ab 1916 b 21+8 b 15£5 ab 17£5 ab
Clearfil SE Bond 366 de 36+3 de 39+7 e 3344 cde 3219 cde
Optibond Solo Plus 12£2b ab 1244 ab 18+6 ab 1243 ab 13£3 ab
Xeno 111 14+4 ab 10+6 a 1945 b 14£5 ab 1344 ab
Flexural strength 1114 b 1376 ¢ 161+12 d 8911 a 11713 b
Flexural modulus 8.3+0.8b 10.6+0.7 ¢ 153+1.1d 7.3+0.8 a 10.0£0.5 ¢

5.2 ilaqgaInignIsnagay
= A 09; o % aa ] ¥ A o
naneaeLLNEAReuINA NI IENAEaE 1w nsliiussReulnelanenio
naasuilugl@avisaginae nsliiusaeniagliagaan (wire loop) lusiu Geluusazisay
= 1% dl 1 o ¥ Y o QI a dl o
Hnnsnszangaespnmfuiuanseiull - Tasfnldvonaseugld@s  dsnuidanaio
o o = 1% a dg/ % ¥ = dl
neaaudNdaaziANfuinuNn  witinldainazinisnszaneaedussliisay
a dl o =KX a 1% ¥ o = o 1% ! ¥ o
snuiinnstinfiali(8s)  uazdinntfsauiauiuugeaznudn  nsveaaufnio

nagaLlant@az liiANN1AILINE ARAUNTaaNINAEN 19890 (86, 87)
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unn 3
28A LU UNI5]8

dszgng

1. nquenathaduiunsuiieauriaesuyed NsAansesy 308519 waznisysuzle

2. MIAUIRIIUNARRBENNAENgN (n) d1MFLNTTATITIIAdNNLLTLIu

o

Tuneinadarihdes §adaliminiswsaniusaeteainifunsntiondiuu 8 G lne

1 1 dl dl o = = A 1 a L8 dlgj %
wadli 2 ngue az 4 T ieriinisAnEuNEAReUTTMINTUTINUALAZ WY nelE
dfmsenisudediminndl IneaziFeumeussndns CaB™CEMENT waz NX3 Nexus® 7

sveizinan 1 daluaniaudaannninstiaRanuiany lauani1s@nsaasaliil

= = A ] a = & g Y asa @ o el
A1919N 4 LAASLINEARDUIEWINNLITUTLNUA LA LA WY mﬂlmﬂgm‘mmm‘ﬂ\‘immﬂmel TSIV

1 g7709
LS BUTLNUA LS ALRAUTEUINNTTUTLNUABAZL RN UNTEAZLIAT 1 FILHY
1 2 3 ALRAE AULL LY
NIRTFIU
X}
C&B™CEMENT 19.0632 16.0174 17.7051 17.5952 1.5264
NX3 Nexus” 14.8898 15.1480 16.1454 15.3944 0.6633

= =2 A ! a A - g Y |asa @ o Nal
:é:‘ﬂ‘l/l 4 LL@GNLLNEI@L"&@‘H?ZVV]']\?Lﬁ‘sﬁusﬁtﬂuﬁlLLﬂzLu@'ﬁu ﬂ’]ﬂiﬁlﬂ{]ﬂﬁ‘ﬁl’m’]ﬂmﬂm‘?%’]\‘iLﬂﬁJV]ﬁ‘SF.I%LQ@’] 1

Tl

= A ! a o < g
UI9EIALRAUTEMINNLITUTLNUA LA L LANY

25
20
15
10

1 2 3

C&BTM CEMENT NX3 Nexus®
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NITATUIUAUIANYNAIDENN (sample size)

TgnslunisAiuan An

202(21_% +Z1_p)?

n =
— 2
(U — Uz)
Tneim n = VNAFIBENIFANGN
o’ = AN gUsuaRgseE1Ng (variance)
ATUITUATN
2 2
) ) S{+ 85
o° = Sp = —
2
S = dodeauunIngg
Zl_ a = ANNMITIUTIRINIINITAELNANTTAL O
2
Zi-p = ANRTFIUTIBNNNINITANEUNANTE AL B
U = ARALUassvaINg
Taefinuum  OL=0.05 Aunuen Z, _ a ¥ 95% winriu 1.96
2
B =005 Aamuen Z1_g § power 1 90% wirfi 1.282

A9199 5 WAAINITUNUANEMTLATUIUUINGHFRDEN

waudeua | S | 2| # |- m)?| 0 |Z _a|Zipg| @z c+2,,)

2

N|R

c&B™ 1.56264 | 233 | 17.595 4.8841 2.55 1.96 1.282 10.510

SEVENT Sy | $3H | 2w

NX3 Nexus® | 06633 | 044 | 15394
S) | S5 | aw
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A o | Dy
LN@%WNWLLW%@Wiu@Nﬂ’]ﬁ‘Wti@

2 2
20- (Zl—% + Zl—ﬁ)

n =
(U — Up)?
2(2.55)(10.510)
4.8841
= 10.974

HARINAARITINFANAINIDAUINIANUINFDBE Az nguLAWINAL 10.974 Tu  usl
wmsgulaieale Technical specification ISO/TS 11405 (73) MinnuuadusaznguAasi

va o R a

NUAUTUAIRENTUAY 15 Tu  {RASERINANsIN A BRI uRat auwiaznguLiy

a

]71149% 15 T

A8n199]8
Fapuazasiainldluniside
1. STWTWUE 3 NARTUT
1.1 Super Bond C&B® (Sun Medical Co.,Ltd , Kyoto, Japan)
1.2 C&B™CEMENT (Bisco, Schaumburg, IL, USA)
1.3 NX3 Nexus” (Kerr, Washington DC, USA)

= = a A salo o a o a o Y oa
M1519N 6 LLZQN?WF;I@SL@EI@Lisﬁusﬁl,ﬁ\lumwélfﬂumm'w (’Q’m‘i_li‘lzmw\l@m)

HRRN U drutlsznau Ujnsems UFHNARAR
wiiesin

Super Bond Catalyst V : TBB, Hydrocarbon LA Sun Medical

c&B® Monomer : MMA, 4-META Co.,Ltd (Kyoto,
Polymer : PMMA, pigment Japan)

C&B™CEMENT | Base : Bis-GMA, Ethoxylated Bis-GMA, AR Bisco
Triethyleneglycol Dimethacrylate (Schaumburg,
Catalyst : Bis-GMA, Triethyleneglycol IL, USA)

Dimethacrylate
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HRA U dauilsznau Upnsennis UFHNYNAR
wilema
NX3 Nexus” Uncured methacrylate ester LﬁflLL@::LLZ\N Kerr,

monomers, nonhazardous inert mineral

(Washington

fillers, nonhazardous activators and
DC, USA)

stabilizers, radiopaque agent

'o

Super Bond C&B® C&B™CEMENT

UNIVERSAL
s A
RESIN CEMmena ESIVE

NX3 Nexus®

51U 5 wansduusin g lunsAnem



2. ANTEARA 2 NARSTUH

2.1 ALL-BOND 3 (Bisco, Schaumburg, IL, USA)

2.2 Op‘[iBondTM Solo Plus (Kerr, Washington, DC, USA)

=y = 2 a aey a0 Ly a o Y oa
AN9199 7 LAPNIILASIBEAANTUARAT LT bNNTIAY (Gﬂ@H@QWﬂU?H‘V]E{N@m)
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WA RN UM

#2uisznayu

UTHNEMAR

ALL-BOND 3

Part A : Ethanol, NTG-GMA Salt

Part B : Bis-GMA

Bisco (Schaumburg, IL,
USA)

OptiBond™ Solo Plus

Ethyl alcohol, Alkyl dimethacrylate
resins, Barium aluminoborosilicate
glass, Fumed silica (silicon

dioxide), Sodium hexafluorosilicate

Kerr, (Washington DC, USA)

3. nealFuan nwEany

3.1 UNI-ETCH (Bisco, Schaumburg, IL, USA)

3.2 Kerr gel etchant (Kerr, Washington, DC, USA)

3.3 Green activator (Sun Medical Co.,Ltd , Kyoto, Japan)

ANS19N 8 LAAIIATLRANIALSURNTNEI WL (ANLFENENAR)

WA RN UN

d2udsznau

USHNYUAR

UNI-ETCH

32% Phosphoric Acid.

Bisco (Schaumburg, IL, USA)

Kerr gel etchant

37.5% Phosphoric Acid, Water,

fumed silica, dye colorant

Kerr, (Washington DC, USA)

Green activator

Citric acid, FeCl, Sun Medical Co.,Ltd (Kyoto, Japan)

09/ QI/
UMY

© © N o o

a ac = .
LA NANT (epoxy resin)

1113Aannlaaas (deionized water)

Tnpenlalilnaalsfaruidivdubasay 2

ENLEAANNIENTWSasAY 25, 50, 95 WAL 100

ANTazANENTZINAA lATaEwW (hexamethyldisilazane, HMDS)
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LASRINAN L lun1sIaY

1.

LATRIAAAINNIEIAN (Low speed cutting machine, Isomet 1000, Buehler, Lake

Bluff, IL, USA)

2. Lﬁdij‘mwMﬂ‘uLL?\‘lﬁaLL?\‘lﬁ/ma‘zuuim‘i@?ﬂ (Universal Testing Machine, EZ-S,
Shimadzu, Japan)

3. Lﬁdﬁl"ad@liiﬁmﬁ (Durometer model 471,Pacific transducer Corp , CA, U.S.A))

4. NABIANIIABLAAMNIDUTHAABINIIA (Scanning Electron Microscope, JSM-
5410 LV®, JEOL, Japan)

5. naesqanssrdniinamasia (Stereo Microscope, ML 93007, MEIJI, Japan)

6. LA3BdIAABLINAY (Gold Coater, JFC-1200°, JEOL, Japan)

7. ﬁjﬂﬁﬂﬂﬂ'qmuqﬁ (Incubator, Contherm 1200, Contherm, New Zealand)

8. eNTATNALLILAAREA (Digital Caliper, Mitutoyo, Japan)

9. sesdadaiiadan (NANO 2000, PACE Technologies, USA)

ailnsainldlunsidn

1. WHUILAY (glass slab)

2. Lﬁ%mﬁm@u%muﬁ(cement spatula)

3. danenszuanan (intraoral tips)

4. ﬂlﬁm’fm@ (dispenser gun)

5. yiuauIALan (micro brush)

6. uuuunaninalaliamaalss (polyvinyl chloride, PVC) Naanszuan
e AUINANTAAINTBLUBNTUIA 22 HARLNAT 49 20 NARLNAT

7. NIeAENINY (silicon carbide paper) LUaf 600

8. uduuumnanlaneBatlunsanszuen auadurndudnaniniglu 3.5
NAAWAT g9 3 HAAWRAT

9. windatuwmuiiewieunsiinfa (shear bond strength rig)

10. BN (gauze)
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11, NITABNLILAS

12. 1diussiin

13, WIRNFLLIAN

14. nszAngas (filter paper)
15. NABINLLAN

aaa v

16798
- s 1
NSLATENNUAIDENT

1. TAunsudiasuiianuan 90 & INANANAIRAINNIIYNNAUAZINNINIAIN

azan Ineindniuuuaziamiaitiedeu uaziinllugudelinguugi -4 asaaadoa 1

9 U

U 6 LARL(77, 88)

2. FANuAneLATaIRnANEIANe LB ALY Tneazfns niuaany
13nnAadllainsesfamaeuAuiUAAaUIINAY  (cemento-enamel  junction) 10
a a v Y % K, . a a dl v
Faamms kavinanulndnana (mesial) wazlnanand (distal) aanyseunns 1 Fadwwns livalsi
=3 1 1 d” A . . :j o Y dy
Winseasaszrinllaiulazindaui(dento-enamel junction) aNNTIARSIULIAALL YRS
Auaaniiidnnsessall BUNaRUNNEA2NNINEUAIANARAULIALALINAANAZTNURD

Anwrnuziuusuuaziuilafudauiia (superficial dentin)(89) (317 6)

10 mm.

[ -

3U% 6 uananFiniu

-
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3. tiulddvlwsgueRendfoausuuuivinunainindlaliaraelsd  auin
Wk AuinawdnanaeuLanIuIa 22 FaANAT g9 20 HaAmAT Insaya i uRnaeeiun

o 1% ¥ 1 a o 1 1 1 dl
Anwas Weg luuunnesiureuwiiuLwazagnaanaauliuy (31U 7)

22 NARLUAT

A
v

>

oy = . 4
ndlallanaslsd

194

A

<«

20 HaALNAT

guU% 7 ugmsniadeiiluusuoy

v
o A

v 1
4. danuiadleNuRleATasdansza EnTe (silicon carbide paper) wa$ 600

melfinvaasiu 1Wunan 1 wIn(90-93) aninuiaresiaiulizauuazasieiiuanas

D

(smear layer) aniuuiaiueenidu 3 ngue az 30 @ Ingluwsaznguazutaiu 2 ngu

1 1 -dl o/ 1 1 1 1 . . . dl
NANBNEIRY NANAY 15 T AMNUANNITULNLULANDENNNE (simple randomization) (gﬂ‘m 8)
v

Tunsaininafuuuuazansiluiiy azuialdinnngueaadaruaunasiuuuuasAua s
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IAUFIEALRDUNLIAN
1 galag (S) 15 @

SuperBond C88° | | FouseBndauiiia
> (SB) 30 @ — dalaa (L) 15 @
Sausedaaauiiaa
oy C8B™CEMENT + 1 4fTaa (S) 15 &
ﬂu‘wmﬂl ALL-BOND 3 —
Llﬁq 90 % (CB) 30 % p| AALLTILALRBUNILIRN

24 dalng (L) 15 3

NX3 Nexus® + SausefimLaauiiiaan
™| optiBond™ Solo Plus j 1 gl (S) 15 @

(NX) 30

AALSEALRADUNILIAN

24 d2luq (L) 15

51" 8 ugnINsuLaNguNAAes

<2 a o J s a’

NTEALSTUTLNUANLLUANY

Fusundeeglusduazgninuntindinduwiugia (shear bond strength rig) (317 9)

1 1 Vo = dlgj a 1 ¥y a A o I R a qg//d
Wuluwiaznguazlifunissizannuioneunslfsdudums  nisldastinfa  souvisin
% a A '8 o o a v Y oa = rdl % 1 1 ddgj dl X a
ARELITUTLNUARTNATMULINTBILTEMENAR  TLwsin [ usaznguasinunnstnsnuay

dl 1o A 1 dl o Y A .

porsvwiniy Teeazlduluuuiniunainlanc3atin - (stainless  steel) A
Wuraugnansniely 3.5 Fadluns g9 3 Faawns 2elusumbsianatsasaiiany (guU7

10)
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5U% 9 uanauriugn

5U% 10 uanansBntuanuazuiuuLdinfuwingns

Ten9 TN T U uAN LN AR UTBI LAY NgNAT NI URBUAIY

nau# 1 1%158uT i Super Bond C&B°

a

2 v
1. nnstfuanimitetulae lnestinaunman (sponge) ‘guﬁqm:ﬁu& £

(green activator) Tadunsmdman (citric acid) nanfuwesnAanlsd (ferric chloride) N1a9
yulafuiluman 10 U wdadesastinnauiluman 15 Ui wazilifaanainiulnau
gaatfinanituliuiiaunan 10 3uld

o=

2. nanTuluwes (monomer) WazAZAZAAA? (catalyst V) luamnsmaau 4:1 Tng

1 4 v
aznanluvguassnaanndulailsAanueat  antiuldwawes  (polymer)  iln
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opaque AU 1 FaUIUIANINIF (standard  spoon) waakaN TN AUTne iy

A1 10 Juh

[ Y 1o

3. unInInsuaniasa Tniuingmusdn g lueduuulifumaninigte

BUTNUEEN LR
nau# 2 st C&B™CEMENT aufuansiiafin ALL-BOND 3
1, nnsfuan willeiudnansanaanesn (UNI-ETCH®, Bisco) lunan 15

o

AU Befaerinnawduwnan 15 3uh wazldfinfed (gauze) Fudlafuidluinan 10 Aun

v
o

an1aptuaz ldnn e Wuniaanulal
2. NAN ALL-BOND 3 Part A waz Part B 198849390 d82801luemnsndq
1 s 1 Aoeyiuauiadnduna) 5 Suid uasniaauanudoasuuiiefusonniuly
anwuzgliguudunen 5 fuin wdahananinhanvesfiidniduinsanilady 5
a a a a al
WIWFLNAT LA 5 29U 218 a9ilaan 10 Jun
3. NANWA (base) WATATAYAdFUaddNuiidnfaiy Inadudiunaniaaad
PAAANNAAUENIUIZHIL 1 HURNAT ANTUAIT LA UHNANTIZAIUADARDNNINADADE 5
o o , o o A A = - o g
TAANAT AYUULNULAY (glass slab) WATNANAIELATENNANANTINUS AauNTeiaiuile
ey deazldantssunns 10-15 3

1
o aal

4. FuNNuangda MhAraalanaNTINustng w4 lulananssuanandauiu

s P~ e o = a A ! 1 Y @ A o =KX A c Y oA
nsldtuan anduniniraaedumuus 14 lusduuulisu e nn s AT uEdN AL RT3

ey

naud 3 1HisTuT i NX3 Nexus” souriulianstiniin OptiBond™ Solo Plus

1, yinnnsLsuaniarudaensanasnen (Kerr Gel Etchant, Kerr) Liulaan
15 Fun7t &radaeningu 15 3und uaslitnReaduiiafuilunan 10 Funiiierndatinuas
T sieuudisawdvlyl

2. "astiagia OptiBond™ Solo Plus famjiuauiamdniluman 15 3w lu
aneuzlalLn whainnasihauanilithassesfinainiuineannider 5 wuiuandu
AN 3 3N Lﬁ@ﬁﬂﬁsﬁzummmiﬁmamLﬂwfumﬂ antfuRneLas 20 Aundi

3. AAETUT WA NURRANANTRAZN3A (automix syringe) Farautlszanmg 1

a v K o a A 8 1 Y @
IURLNAS LAIAININIRATINUAAS BN LU LA
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{ o ]

Tunnngunaass wasaInisTuaEus ldluuduuuausined aduteluugs Az

Q

3 o

Winszanudaafidneneivuada ey wianauuuaniesglsfinel 2w
viwein 1 Atansy Wwaan 10 UN(94) Lﬁ'@muauﬁ”mﬁﬂﬁ’l"ﬂum?ﬁmﬁm%”umulﬁwiﬁunﬂ
T sl uidaufueen aniuiiusetiseenanuiudauainlslunseiua
danansnudindeld finosdudang 100% guunnil 37 esinaaidua Wunan 1 9aluaz

24 G413 (3117 11)

ASTAETLLAY

WinvuAnAsaals

519 11 uanansnsTumwiuiie i

NSNARAUNIRILTIEALRADY

HaDANAIN LA TR ULAAZNENNINARBLLIEARBUFIILATNNARDLLIY
= o a =S Qy v o -&l o A” % P2 = 1
pasadnszulansesn  Tasastinduanudniuesesduduiu  udaliluialaneyuun 2
a a a 1 1 da’ a % = o
AARAT NAAILTIRUTR AT NI HaNuLa s uT L Ine Juuawnuaes luH AL
90858 WATFAIANANNITINTTIARE WIS lUNA 1 RaAmAIAaUIA(95) NIN1IMARDLILINEA
IRBUAUATLNNTWINY AUANANALsNEaRaueanu lumdmnzilngaa (MPa) was

1 &

o o K ' =K A a A calal A
NINITUNNALINE ALRAUTAUITUT LN UANN FaLLa W
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a o & a ' ] o
NM19U LA UANHULARINITUANNLSLIUTREADTEUINNULALLSTUTLNURA
ATAINRABLANTNAURIT BT WA NFBsqanssaintngineslannidaene 40

Wi WNaLlsTHUAN BN TUANIN B9 NTWIY Yinnstiuiinaiinsesnisunniiniaau ey
(96, 97)
1. ANTWANKNLAATULBILIDEADITUI NI N ULAZLITUT NWAYIUNA (adhesive
fracture)
2. nswandniaTu e TUT LAY A (cohesive fracture in resin cement)
3. nsuwmaninatuluiiafuiannm (cohesive fracture in dentin)
4. PITLANFNLLLAANNATULENNTRABT U NaNULA LIS TUT AN ALNNS
wANIN I TUT NS wazsize Tudiawi (mixed fracture)

a [y & a [l ' L
N15UsELiUSEAUAANIANILTLIUNTRLARTEUINWULALLSTUTINUA
NMEVAINIIMAAILNISERFA  vinsguiaeniuluuAazNquNAfedERAaIUIN 2 T

o o % QJQ” \ v dl o [~ o v
w1 ngaRu el InAuin-Naal  (bucco-lingual)  A%8ILATRIAAAINNIZIAN LIINANNY
N 2 DARLNAT WAZHNINLFTENTRINUA UL T2 N UAN U 109N URR LTI U a8 ART89NT
tnfaluuwifirudindaanfiasqanssaiBianasauuuudensa (SEM) Ingazdamiuanusos
NILANENINENLDS 600 800 1000 WAL 1200 ANNANGL ANNTudABIEHILAZENTIIMAY
(diamond paste) NHRGNTIU1A 6 TuATa 211A 3 TuAsat 31m 1 TuATeL WazawIA 0.25

o o [ % o le % o 1 a v Y v
1AL AINAAL AeuadanndnTuanusdaziinldudlunsanaanasnaanudindviesay
32 1funan 10 A anntiuutlulndeslallaselsimianudinivenas 2 Wunan 60

AT ernnsaaetlsiin uiadeandastinlsaainaeny (deionized water) wazlanin

1
aal

2ANANTNU Il an1uaani AN TR NA LG
1. poNdNdugasay 25 1waan 20 Wi
ANdNdLEasaz 50 1Al 20 W17

ANdNdEasa 95 1Al 30 W17

>

AHdNdWEasay 100 111981 60 WA

antlinldudluanrazaneangeinialadanay  (hexamethyldisilazane, HMDS)

i
=

10 WINUAIINLUNIZANHNIDY (filter paper) Nguugitiaaiiung 24 daTas uazinday
a v = -] v v A @ 1 dl 3 [ %3
mumummmLW@miﬂmqa@ma‘lmn@m%mmu@L@mm@mmmmmmwmmmmﬂ

500 Az 1500 L11(98)



39

nsiiusILsINdaya
o v KX v :: dl 1% o a2 o 1
mﬂﬂiuummw@mwumw”l,m@’mmmmmmﬁlumiwLmzmiﬂfumqwmiﬂ

N15ASTISNTRYANNANA (statistical data analysis)

1. BpsziAnedy deudeuuninggiy Wde ANGRgALAZAIANGA 12ILINE AR

o

semInsTUTN WA LAz e RW luNgNNIN199R 1 Falue uazngundn 24 49T tneldatiA

EINIIOUN PIRadeLNThAnLastasdayalaa 1Eatia Kolmogorov-Smirnov test

[ %

2. BAiRNNULANGNT LN EAReuIE I TIN WAL az s HaTeIngundn 1 99Tug

1%

LaznNgNNdn 24 Falug

Nay = a  a ey aa -
- ﬂ?mmmﬂH@NﬂW?LL@ﬂLLQ\‘]ﬂﬂm S bsip] Lﬁ?qzﬁmrJﬂ@ﬂmnmﬂLLﬂutuqq (2—Way

ANOVA)

= o o

dIQ./ = 1 a a e aa a
- ﬂﬁ‘mmﬂl‘ﬂﬁ;{@iﬂﬂ’)ﬂwﬂLL"Q\‘]iN‘]JﬂIﬂ ACUATIEUAVLADNAATAAN-INNANEA (Kruskal-

Wallis Test)

[ %

a c ! =< A { { dlv nI/ | all
3. AUATIZUAIMULANANUYBDLULINLALRDUTSUIINNQNNIA 1 i Tag LASNQANNIA 24

[

o = e a
°]]QIN\‘] ABNTINUAGUALALIANTS
dd‘s; = a a 8% aaa a el
- ﬂﬁ‘m%ﬂ@ﬂ;&@ﬂdﬂ’]ﬂmﬂu@\iﬂﬂﬁ] REIAILATIZUAAIADBAUALNULAUNN-LNA
(Independent T-test)
dalliu = 1 a a L% aa a a 6
- ﬂﬁ‘m%‘ﬂ@ﬂ;{m\lﬂqﬂlﬂﬂLL’NiMﬂﬂB‘] @zﬂLﬂﬁ"]xﬁﬁ]')ﬂ@ﬂﬁlLLNLL'W]L!EIF%I]LV]ZQ (Mann—
Whitney U Test)
NN9ALAIETNANINA1E T FunTIea N 1a% 194 1aTU 22 (SPSS for Windows®

version 22) Wa¥NIMuAATI—IANATYNINATAN p < 0.05
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HANNSILATISRLRYA

ANLSIEALRDY

(*eazidaaniezidiayanieatfuanelilunianuen)

A15197 9 uaAIALRALLISERIRE (WNzana) wazADBuLUNIAIIY

1 Falag 24 Halaig
o’ 1 ﬂl 1 ﬂl 1 dl 1 ﬂl
LFRUTLNUR ALRAE ALLIENLLU ALRRE ATLLIENLU Y
NRTFIU NIRTFIU
Super Bond 19.00% % 2.84 34,04d # 517
C&B® (SB)
C&B™CEMENT | 5 450« 1.12 10.49°"" 2.81
(CB)
®
NX3 Nexus 17.46°%* 3.43 2793 "# 3.41
(NX)

wanene) : . luusazanus fdneen s sannenwilewii uaastienisiiauwansinsTAy
WAty 0.05

- lULAAZLDY LATRIUNIE (*) 95D (#) Nwlauny wanaDeng i AN wANANaN T AL

o

gAY 0.05

nsdAszinNanANUdfayainIsnazanadauuLlng Aniuainazilag 14

£
o A

ADALULNIT NGNS THageilaulu (Two-way ANOVA) lkanisatasiziasil

Yy a rdl o = o v o o o =K a A 1 o 1 =
- M3 TUTNUAN AW AHaNT ITIAINIAINIEARALLLIRAULANANNAUAE NN

o o [ % a

WIRVATYNNADA (p < 0.05)
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o X a a c v o dgl dl 1 o = o ¥ o o o

- SYUYINANNNNAIRNNEARAALTTUT N WA N AL R U AN AT Ian 1iANN1A9
nsEiaRALLLIRaKLANANIIe Nl g Atunnealia (p < 0.05)

- ANENATINURIT AL TUT LU LA LTI LI AN NAIRNE A A ALITUT LN AN UL
W WUAnTenUNI N AN 7L AU A9 IR9ANNNIAILINE ALLILIRAY BEN9H
Hd1ATYNNaTA (p < 0.05)

ANNNINARALAILNITIATIZWAININLLITLIIU WUINBNENATDITRALITUT LN U LA
[ =K a a e v o dlD = o v a 1 I o o
FLULINANNNLNAIRNNE AR ALTTUT LN WAL ALLEaRY Tan1 1HAAANNLANFANUDIAINAY
= - =2 o a - | ! A o o = A
LNEALLLLAAY ANINITLATITTANNLANFANNABIANAALNNAILNEALLLLAR TasiLen
1 % dy
\unnsmaaevsing Al
1, NNINAFALANHLANFNNABIANRALNNAINIE ARLLILDRAUIENI NI TUT LN 16T
\ A o o o 8 e v Uy o a
FNSTRATY NITeZAINNENAINITEARALRL T THNAMIT (1191971 9)

1.1 AIMAUINEALLLIREUIBITUTNUATEAFN97 Nezaziaan 1 dalug wudn
ANNNAILINEARAULEY Superbond C&B Laz NX3 Nexus g liilmanuunnsneiuesinad
UdNATYN9ada Tnan C&B CEMENT azilAnnndsusstiniaeuiinangnasineiiadnaty
N80 WanFauiiauiu Superbond C&B waz NX3 Nexus

1.2 AMNAUNEALLLIREULUITUT NI AR NTzazioan 24 FaTN

o

WUINANNAILINE AL LIRS TUTIN U LARz THARr A AU LANFNaTUa 198 Aty
an = P =< = A

n1eans e Superbond C&B AzHANMNAINISEIARAUNINTA WAz C&B CEMENT &An
] o =® A v all
NadusNEnReulinaNgn

2. NNINARDLAIHNLANFANNABIANDALNNAILINE AL DAUULITUT LUUETLLG
Axtiln NITEZNANNIEUAINITE AR AN WANFAITUNLIIN (AN9199 9)

al o

SEUTNUNTIANTTazIoan 24 FaluelAANAILNE nReugIT et 1Tt Any

aa A ~ o 1 o o R o
NNANR LN@LﬁﬂULWﬂUﬂUﬂqﬂ’]@\iLLﬁ‘QﬂﬂLﬂ@um?gﬂglﬂ@ﬁl 1 EH(JIQJ\‘]
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A197197 10 WAAIANANDTRIANHUENNTUANTIA AT
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o o g ANNANLARI
LS TUTLNUR
Adhesive | Co. in resin cement | Co. in dentin Mixed 393

1 HALNY
Super Bond 3 0 0 12 15
C&B®
C&B™CEMENT 11 0 0 4 15
NX3 Nexus® 5 0 0 10 15
24 FALNY
Super Bond 2 0 0 13 15
Cc&B®
C&B™CEMENT 9 0 0 6 15
NX3 Nexus® 2 0 0 13 15

59U 32 0 0 58 90

A1NN17UsLRUNTWANINALTIINTR8MA8 WL91 Super Bond C&B” way NX3

Nexus® lungu 1 daluauas 24 d9lug aziinsuaniniiaduBunsessaszud19tialu

UAZITWTIUATINTLN SwAnIin lusTuTaus waz/vise luileiuninian s C&B™

CEMENT #slungu 1 dalaquay 24 d9lus aziinsuandiniialiunisinnsessassind1eiile

WAL TUTLUUANIN AR
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v L8 a o o ! o % dl
ﬂ’]W‘ﬂ’]ﬂﬂ@‘ﬂ\‘lﬂ‘@V}ﬁ‘ﬁ‘ﬁu'&L[ﬂﬂﬂ’ﬂﬂ’]@\ﬂliﬂﬂ 40 N1 LAANANBIUEAIMHNANLIIAIN

a d’/ 1% dlal o !
LN muuumumﬂﬁﬂuﬂﬂwmzmﬂ

5U% 12 uananmingaene 40 wihuudwleRunuaninaesngy Super Bond C&B® fiszeizinan 1

G134 TINN1IWANFNLENLTDE AR ITUINUTDRULALLITUT LU (adhesive fracture)

5% 13 uananmindaene 40 wihuudnwiedunuanineengy Super Bond C&B” fiszeiziaan 1
T34 NANTUANTNLFI U0 ADTLUINUTDRULA LI TUT LN WF TN AN TAN TN 11T UT LU waz/ 5

Twdlas (mixed fracture)
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5U% 14 uananIningsens 40 WinuuinwileunuaninaeIngs Super Bond C&B° iszeizinan 24

o < v a ' ' & a a - X
47 T04 TIHNNTUANTNLILI UIRLFADTZUINULANULAZLITUTLNYG (adhesive fracture)

519 15 uananmingaeny 40 wihuudnlefuiuanineesngs Super Bond C&B” Nisveizinan 24
nI/ dld o a 1 1 dly a a &1 o o a a & A
dalie NEnsuRninRMsesAeseudnullefuuasTuTIATINALN suAN N U TUT LU Uaz/iTe

Twdlai (mixed fracture)



45

& o o . 'y i o ! i
519 16 uananmiaaeny 40 wihuuinwieduiuaninzesngu C&B™ CEMENT fiszaizionn 1

T34 TINN1ILANFNLBNUTDE AR TETUINUTDRULATLITUT LU (adhesive fracture)

0 v 1 1
:a:ﬂ'Vl 17 LAANNINNIANTENE 40 Lﬂquuﬁqul,ﬁ@ﬁuﬁLLmﬂﬁﬂ‘ﬂ@\?ﬂﬂqN C&BTM CEMENT ﬁ?::il:imm 1
o PR o a \ \ Py a o P o o a o - P
mQIN\‘] V]Nﬂq?LLmﬂMﬂuiLquﬂﬂﬁ]ﬂﬁ‘zvﬂ’]\iLuﬂﬂuLL@:Lj‘eﬁu‘?jLﬂum?‘juﬂuﬂqTLLmﬂﬁﬂeLuLj‘eﬁueﬁLNum WAT/MT8

Tuilastu (mixed fracture)
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5% 18 uananmingaene 40 wihuudwleduiuaninaengu C&B™ CEMENT fiszazioan 24

o =< o a \ b s = - )
Fq 139 TIHNTUANTNLTLI IR AB TN U UANULAZLTTUT LNLE (adhesive fracture)

: v 1 1
5U% 19 uananmringaaene 40 wihuudwledunuaninassngy C&B™ CEMENT fiszazioan 24
nI/ dld o a 1 1 dly a a &1 o o a a & A
42T AUNTUANTFN LI UIAL AR TN AU NULA LI TUT N UA TN A LN TUAN AN ST UT LIS uas/viTe

Twdlas (mixed fracture)
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519 20 uanan gy 40 wihuuinlefunuaninaesngu NX3 Nexus® isvaziaan 1 dalug

= o a ' | d” a & .
UNITUANTN LTI UIDEIFAATZUINUUANUUALLIT U LN UG (adhesive fracture)

519 21 uananmingaeny 40 wihuudnwlefunuaningeangs NX3 Nexus® Nszeziaan 149109 7
= o a ' U d’l a o1 o o a & A d’l
finausniiniBnnsesseszudraileiuuazisfutiuuisoniunisunniinlusiuTinus uazride ludle

W1 (mixed fracture)



48

g1 22 uapeningaaeng 40 whuudwileuunninaesnga NX3 Nexus® fiszaziaa 24 4919
< o o a ' ' g o a - .
AN suAnTinUTNTessasendlleWuLazisTuTWs (adhesive fracture)

51 23 uananmingaeny 40 wihuudnwiefunuanineeangs NX3 Nexus® Nszeziaan 24 4919 7
= o a ' U d’l a Lol o o a o A d”
finausniiniBnnsesseszudraileiuuazisfufuuisniunisunniinlustudnu wazside luidle

W1 (mixed fracture)
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a [ 4 a a 1 1 L4
N@ﬂ’liﬂizl&luizﬂﬂ’i@ﬂ’lﬂVI‘LI‘iL'Jm‘i'BEIﬁl’ﬂi:ﬁ’)’wﬁuuﬂzl‘i%u%LNuﬂ

NWANNNIIRLBIMIRLFlasE N eiuLaT s TN WA N e lfinRosqansseil

AANATAUULLARINTIANNNAIUEINE 3000 LAz 6000 L¥iN

)

i f
3/9/2016 | HV [mag O] WD [spot| det
10:01:29 AM |20.00 kV| 3000 x |6.6 mm | 3.0 |ETD OBRC

5U% 24 uansnnLiEsREsiasE U N ULAZITT LT UG lNgN Y99 Super Bond C&B® Miszeizingn

1 dalue nalfindesqanssmiBiannreuuuudasns ninngaeng 3000 Wi
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3/9/2016 | HV [mag 00| WD |[spot| det
10:05:12 AM |[20.00 KV 6 000 x | 6.6 mm | 3.0 |[ETD OBRC

U9 25 uanannLEnnsessaszInailafuazisTudiusilunguaes Super Bond C&B® Aszeziagn

U Q

1 dalue nalfindesqanssmiBiannreuuuudasns nnnngaeng 6000 Wi
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AR LI R A e— T T p—
11:01:19 AM |20.00 kV|3 000 x | 7.3 mm | 3.0 |ETD OBRC

519 26 uaRININLEIRE FaTE NI B NULAZITTUTN UG LNgN Y99 Super Bond C&B® Miszeizingn

24 daTus malfindesqanssmiBianAseuiuLdednaANnIAsLEIe 3000 Wi
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A2
Yp a2

pm
OBRC

5U% 27 usnsnntiiusessiassud e MULAZTTUT WA lUNgNY29 Super Bond C&B® fiszeizingn

24 45Tug nelfinfesqanssAiBLanATRULLLABINIIATINNAI-NE 6000 N
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/

1 ~ i : /" ! 4 ./‘ o .' 4 :" / :“ 24 /‘ ,»:
" ; ‘/;. e ) ji s/ 4 7 ’ / T / p
3/9/2016 | HV [mag O WD [spot|de
4250 AM [20.00 kV|3000x |[6.5mm | 3.0 |[ETD OBRC

51 28 uananmiinsesFeIT I leNuLATITTUT MU lungNTes C&B™VCEMENT Nsvaziaan 1

d0lis nelfindesqanssmiBidnaseuiuLdensaNiNasLEne 3000 i
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] \ 4
det
ETD

OBRC

51 29 uananmisessasTnINLleNLLATITTUT U lungNTes C&B™VCEMENT Nsvaziaan 1

dolus nelfindesqanssmiBidnaseuluLde9nNsAN a3 LY 6000 i
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b5 1

R

3/7/2016 | HV |mag O] WD |spot| det
11:22:00 AM |20.00kV|3000x | 7.4 mm | 3.0 |ETD OBRC

51 30 uananmtissessaszndnalleNuLATsTUT U lunguTes C&B'VCEMENT Nsvazinan 24

dalus nelfindesqanssmiBidnaseuluLdeINsIANNas LY 3000 Wi
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OBRC

5U% 31 uansnntisnusessiassudnilafuLazTTUTN WA luNgNYed C&B™MCEMENT fiszazinnn 24

dolis nelfindesqanssmiBidnaseuluLdeINsAN ALY 6000 i



S,

™

3/9/2 HV |mag O0] WD |spot| det :
11:19:22 AM |20.00 kV| 3 000 x |6.8 mm | 3.0 |E OBRC

5% 32 uanIN ML FRIT I HETULAT S TUTINWA lNGNTBY NX3 Nexus® Mszeziann 1

dalus nelfindesqanssmiBianaseuluLdeINsIANAAs LY 3000 Wi
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3/9/201 HV [mag O WD [spot| det
11:25:07 AM |20.00 kV| 6000 x |6.8 mm | 3.0 |ETD OBRC

519 33 uansnntisnnsessassudnuilaiuuAz T TUTIN WA lUNgNY8 NX3 Nexus” Nszeizinan 1

dalus nelfindesqanssmiBianaseuluLdeINIIANANAI LMY 6000 i
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3/9/2016 [ HV [mag O] WD [spot| det
11:47:32 AM|20.00 kV| 3000 x | 5.7 mm | 3.0 |ETD OBRC

5U% 34 ugnsnInLiEuseEsiass I e NULAZIITUTNUA lUNANTEY NX3 Nexus” TIszaizionn 24

dalus nelfindesqanssmiBianaseuluLdeINsIANANAs LY 3000 Wi
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: ;\ £F :
3/9/201 HV  [mag O WD |[spot| det
11:46:29 AM |20.00 kV| 6000 x |5.7 mm | 3.0 |[ETD OBRC

519 35 uanININLEUIRE A TE UL NULAZITTUTNUA lNgNT8Y NX3 Nexus® N1szaiziann 24

dalus nelfindesqanssmiBianaseuluLdeINIIANANAI LMY 6000 i
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NANUIN (appendix)

\sBUTLNWA | Super Bond C&B® | C&B™CEMENT NX3 Nexus®
ANAL (SB-S) (CB-S) (NX-S)
1 18.4514 3.11024 12.1418
2 25.15 4.23175 14.8898
3 23.3639 6.85852 15.148
4 19.5265 6.30077 13.178
5 16.7962 6.39485 16.1454
6 16.7679 4.97978 18.172
7 19.0385 4.50656 14.7837
8 23.8697 5.28112 20.4749
9 18.3983 5.31613 23.9412
10 20.5876 4.50939 22.1614
11 18.3771 4.48357 18.3559
12 16.7219 3.77975 14.6281
13 16.1949 5.17183 19.8944
14 18.4754 5.26874 17.4815
15 16.6045 7.0007 20.4815
Mean 19.22159 5.146247 17.45851
Std. Deviation 2.836053 1.116631 3.433501
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\53UTLNURA | Super Bond C&B° | C&B™CEMENT NX3 Nexus®
AR (SB-L) (CB-L) (NX-L)
1 33.4752 12.7607 22.2145
2 25.8538 7.43324 26.2959
3 33.7479 7.57189 24.6089
4 34.6392 12.9955 25.5967
5 37.1927 9.40111 25.2773
6 38.848 18.4195 32.0095
7 28.708 11.8924 31.6365
8 35.0848 9.20623 33.9601
9 32.1245 7.07214 30.0635
10 34.4411 9.62003 31.1114
11 40.3086 9.69077 31.1397
12 41.6597 10.8827 26.9149
13 40.3408 9.7226 26.7097
14 25.4648 10.4625 25.5214
15 28.6691 10.1895 25.9458
Mean 34.03721 10.48805 27.93372
Std. Deviation 5.165968 2.81427 3.41032
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FNINUAAY ANLBAY AVTENILUNIATIIN ANANEA LATANGIARTRIAILINEARauluLAAY

NQNNNINANES
Descriptive Statistics
Std.
Cement Time N | Minimum | Maximum Mean Deviation
SuperBond 1 Hr Bond_strength 15 16.19 25.15] 19.2216 2.83605
Cc&B valid N (listwise) | 15
24 Hrs Bond_strength 15 25.46 41.66| 34.0372 5.16597
Valid N (listwise) 15
C&B CEMENT 1 Hr Bond_strength 15 3.11 7.00 5.1462 1.11663
Valid N (listwise) 15
24 Hrs Bond_strength 15 7.07 18.42( 10.4881 2.81427
Valid N (listwise) 15
NX3 Nexus 1Hr Bond_strength 15 12.14 23.94| 17.4585 3.43350
Valid N (listwise) 15
24 Hrs Bond_strength 15 22.21 33.96| 27.9337 3.41032
Valid N (listwise) 15
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ANTNLAAS NITIATIZIN AT ANANARDLINTLANLANA LIS AIRAUUDILITUT LN UG AL

Wuluusiazngw Ineld One-Sample Kolmogorov-Smirmov test

LSBUTLNUR LR (%JQTNQ) Kolmogorov-Smirmov
(Sig.)

Super Bond C&B® 1 0.094290
(SB) 24 0.200000
C&B™CEMENT 1 0.200000
(CB) 24 0.200000
NX3 Nexus® 1 0.200000
(NX) 24 0.054667
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FN319UAR9 N3 zTTae I aDAuLILN s Nd TR tuauluan (2-way ANOVA) 1ia
NAFALAIHNLANFANIDIANLRAL UINEIAIRRY ANUUNATNTDAITUTINUE LAy

?ZﬁltLQ@Wﬂ’]ﬂﬂﬁﬂﬂ%‘ﬁﬂaﬁ

Tests of Between-Subjects Effects

Dependent Variable: Bond_strength

Type Il Sum of
Source Squares df Mean Square F Sig.

Corrected Model 8590.809? 5 1718.162 153.142 .00000000
Intercept 32652.840 1 32652.840 2910.382 | .00000000
Cement 5907.550 2 2953.775 263.273 .00000000
Time 2345.898 1 2345.898 209.092 .00000000
Cement * Time 337.361 2 168.680 15.035 .00000262
Error 942.432 84 11.219

Total 42186.081 90

Corrected Total 9533.241 89

a. R Squared = .901 (Adjusted R Squared = .895)

AMNANTN NUINEDAUIITUTLNUG WALIZLINANMAIRNNEALITUT LN UAEN UL
AuinaseriAuNEALLLIREY wasnunsHUNAuUENanRY09TAsTUT NS
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N15ALATIETAMNLANANNTEUINAINNIAILSIE AL UL A A UADILSTUTLHUALARST LA

ABLUANY NTLaLLIAN 1 BTN

FNINUAAY ATNNAIUNEALLLIREURAY FuTEULUNIATIIN ATPNGALATAIGIAATELS
a g 1 a tzll nI/
TUTNUALWAATHA N9an 1 Falas

Descriptives

Bond_strength

95% Confidence
Interval for Mean
Std. Std. Lower Upper
N Mean Deviation Error Bound Bound | Minimum | Maximum
Superbond
CaB 15| 19.2216 2.83605| .73227| 17.6510| 20.7921 16.19 25.15
C&B
15 5.1462 1.11663| .28831 4.5279 5.7646 3.11 7.00
CEMENT
NX3 Nexus 15| 17.4585 3.43350| .88653| 15.5571| 19.3599 12.14 23.94
Total 45| 13.9421 6.84102| 1.01980| 11.8868| 15.9974 3.11 25.15

MIPNUARAI NIINARBLAINULITLTIUIBIUAATNANALAIATIA Levene's

Test of Homogeneity of Variances

Bond_strength

Levene Statistic dfl df2 Sig.

7.026 2 42 .002

AINANN NUFIAINAIUSEALLILIRaUIBSUAR N NA AT A NI T 99u7

AN FINNL

AN9NLAAY NITILATIZHANNLLTUIIULBIANNLANFAINIBIANRAE AREIANETH ANOVA

ANOVA
Bond_strength
Sum of Squares df Mean Square F Sig.
Between Groups 1764.077 2 882.038 125.533 .000
Within Groups 295.106 42 7.026
Total 2059.183 44

AINANTIN WLINHATINAILIEALLLIREUIBIUAAZNENTILAN AUt 19tias 1 4
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FINTNUARY ANADAANUELINARD LAY TNILANGNTBIANDALLLLIAUAWIAN (Multiple

u

Comparison) i1l Tamhane

Multiple Comparisons

Dependent Variable: Bond_strength

Tamhane
Mean 95% Confidence Interval
Difference
(I) Cement (J) Cement (1-J) Std. Error Sig. Lower Bound | Upper Bound
Superbond C&B CEMENT 14.07534" .78698 .000 12.0075 16.1432
C&B NX3 Nexus 1.76308 | 1.14984 357 -1.1631 4.6893
Cé&B Superbond
-14.07534" .78698 .000 -16.1432 -12.0075
CEMENT C&B
NX3 Nexus -12.31226" .93223 .000 -14.7808 -9.8437
NX3 Nexus Superbond
-1.76308 | 1.14984 .357 -4.6893 1.1631
C&B
C&B CEMENT 12.31226" .93223 .000 9.8437 14.7808

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

AINANIW WUIszeziaan 1 9919 lunguues Superbond C&B uaz NX3 Nexus

FANIALEALLLIRAUA lHUANA19AYN 491 C&B CEMENT arlANN1AdLaNEALLLIRAW

o o

finand1ivaasnguati g 1Aty NI9a s
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N15ALATIETAMNLANANNTEUINNAININIAILSIE AL UL A UADILSTUTLNUALARS TR

ABLUANY NTLULLIAN 24 FIlHa

FNINUAAY ATNNAIUNEALLLIREURAY FuTEULUNIATIIN ATPNGALATAIGIAATELS
a g 1 a tzll nI/
TUTNUALFATHA N9an 24 Falug

Descriptives

Bond_strength

95% Confidence
Interval for Mean
Std. Std. Lower Upper
N Mean | Deviation Error Bound Bound | Minimum | Maximum
Superbond
caB 15| 34.0372| 5.16597| 1.33385 31.1764| 36.8980 25.46 41.66
C&B
15]10.4881| 2.81427 72664 8.9296 | 12.0465 7.07 18.42
CEMENT
NX3 Nexus 15| 27.9337| 3.41032 .88054 26.0451 | 29.8223 22.21 33.96
Total 451 24.1530] 10.79579| 1.60934 20.9096 | 27.3964 7.07 41.66

MINUARAI NIINARDLAINULITLTIUIBILAALNANAILANATIA Levene's

Test of Homogeneity of Variances

Bond_strength

Levene Statistic dfl df2 Sig.

3.215 2 42 .050

! 1o o =X A ' oA dl 1
AMNATTIN WLIATNIAILINEALL LA ULDILULANSN QNN mmfmuﬂiﬂmuﬂm

WLANBINGNL

AN9NLAAY N1TILATIZHANNLLTUIIULBIANNLANFANNIBIARAE AREIANETH ANOVA

ANOVA
Bond_strength
Sum of Squares df Mean Square F Sig.
Between Groups 4480.834 2 2240.417 145.363 .000
Within Groups 647.327 42 15.413
Total 5128.161 44

AINANTIN WLINHATINAILIEALLLIREUIBIUAAZNANTILAN AUt 19tias 1 4
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FINTNUARY ANADAANUELINARD LAY TNILANGNTBIANDALLLLIAUAWIAN (Multiple

u

Comparison) i1 Bonferroni

Multiple Comparisons

Dependent Variable: Bond_strength

Bonferroni
Mean 95% Confidence Interval
Difference
(I) Cement (J) Cement (1-J) Std. Error | Sig. | Lower Bound | Upper Bound
Superbond C&B  C&B .
23.54916 1.43353| .000 19.9744 27.1239
CEMENT
NX3 Nexus 6.10349" 1.43353| .000 2.5287 9.6782
C&B CEMENT Superbond
-23.54916" 1.43353| .000 -27.1239 -19.9744
C&B
NX3 Nexus | -17.44567" 1.43353| .000 -21.0204 -13.8709
NX3 Nexus Superbond
-6.10349" 1.43353| .000 -9.6782 -2.5287
C&B
C&B
17.44567" 1.43353| .000 13.8709 21.0204
CEMENT

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

AINANTIN WLIWITE9AT 24 FT89 LTUTUUA lUNNANEAINLAN AT

A o o
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N15ALATIETAMNLANANNTEUINNANLRRLUDIATNIAINITE AR ALLLLADUUDITTU

TNUARARZTUANTELLLIAT 1 TALNG WAL 24 F21HY

Independent Samples Test

Levene's Test
for Equality of
Variances t-test for Equality of Means
Std. 95% Confidence
Error Interval of the
Sig. (2- Mean Differenc Difference
F Sig. t df tailed) Difference e Lower Upper
Bond_stre  Equal
ngth_SB variances 4.172 .051 9.737 28 .000 | 14.81563 | 1.52163 | 11.69871 | 17.93255
assumed
Equal
variances
9.737 21.736 .000 | 14.81563 | 1.52163 | 11.65773 | 17.97352
not
assumed
Bond_stre  Equal
ngth_CB variances 3.991 .056 6.833 28 .000 5.34181 78175 3.74047 6.94315
assumed
Equal
variances
6.833 18.301 .000 5.34181 78175 3.70135 6.98227
not
assumed
Bond_stre  Equal
ngth_NX variances .053 .820 8.383 28 .000 | 10.47521 | 1.24951 7.91570 | 13.03472
assumed
Equal
variances
8.383 27.999 .000 | 10.47521 | 1.24951 7.91570 | 13.03473
not
assumed
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SILALIAUATDITAR (ANNIANAITUDILTHNLNAR)

nsaUsuan weany
UNI-ETCH
aNALITENBL

32% Phosphoric Acid.

01819
1. Etching dentin and enamel

2. Cleaning agent on dental restorative material

1. Isolate tooth and prepare the cavity in a conservative manner. Clean the entire
surface with a slurry of pumice and water.
2. Apply etchants using an EZ-DOSE TIP, a disposable syringe tip, or disposable brush
tip. Allow etchant to remain in place for 15 seconds. Etching time should be monitored
with a stopwatch. Begin timing at the end of application.

Option: Place etchant on enamel first, then proceed to cover dentin, for a slightly
longer enamel etching time.
3. Rinse thoroughly (at least 5 seconds) to completely remove all traces of etchant.
4. Remove excess moisture from the tooth and proceed with the application of a total-
etch hydrophilic adhesive resin system such as ALL-BOND 2®*, ALL-BOND 3®* or
ONE-STEP®*/ONE-STEP PLUS. To help ensure that the proper level of moisture remains
on the preparation, a wetting agent such as AQUA-PREP™* F can be applied prior to
application of the total etch adhesive.
OR If using a self-etch adhesive such as ALL-BOND SE®*, refer to manufacturer’s

instructions.
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Kerr gel etchant

aNALITENBL

37.5% Phosphoric Acid, Water, fumed silica, dye colorant

8ld

1. Apply Kerr Gel Etchant* to enamel and dentin surfaces for 15 seconds.

2. Rinse thoroughly for 15 seconds with water. It is important not to splash etch into
eyes, onto soft tissues or skin.

3. Dry with clean, oil-free, air without desiccating the dentin. Do not allow etched surface
to become contaminated with saliva or blood during the bonding procedure.

4. Proceed with placement of bonding agent.

A15EUARM

ALL-BOND 3

aNALlsENaL

Part A : Ethanol, NTG-GMA Salt

Part B : Bis-GMA

TN 17

1. Direct Composite Restorations

2. Composite Core Build-Ups

3. Indirect Restorations (Metal, Composite, Alumina/Zirconia, Porcelain and Lithium
Disilicate)

. Endodontic Post Bonding

. Repair of Porcelain/Lithium Disilicate Restorations

. Repair of Porcelain-Fused-to-Metal

. Repair of Porcelain-Fused-to-Zirconia/Alumina

. Repair of Old or Indirect Composite Restorations

© o0 ~N o o b

. For Desensitization of Preparations Prior to Provisionalization/Immediate Dentin

Sealing
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10. For Exposed Root Desensitization

Ll

Indirect Restorations (Metal, Composite, Alumina/Zirconia, Porcelain and Lithium
Disilicate)

Tooth Preparation:

1. Etch the preparation for 15 seconds using UNI-ETCH and rinse thoroughly.

2. Remove excess water using a foam pellet or suction, leaving the preparation visibly
moist.

3. Dispense an equal number of drops of ALL-BOND 3 Parts A and B (1:1) into a mixing
well.

4. Using a brush, mix adhesive for 5 seconds.

5. Apply 1-2 coats onto the entire tooth preparation with a light agitating motion for 5-10
seconds.

6. Gently air dry starting from 5¢cm for 5 seconds until there is no visible movement of the
material. Then dry thoroughly for a minimum of 10 seconds. The surface should appear
shiny; otherwise, apply additional coats of ALL-BOND 3 and repeat Step 5.

7. Optional: Light cure for 10 seconds.

8. Continue with cementation procedure.

OD’[iBondTM Solo Plus

aNALTENaL
Ethyl alcohol, Alkyl dimethacrylate resins, Barium aluminoborosilicate glass, Fumed

silica (silicon dioxide), Sodium hexafluorosilicate

NG
1. Direct composite to enamel and/or dentin.
Composite to composite.

Composite to porcelain and/or metal.

A w0 D

Amalgam sealing.
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5. Indirect bonding of veneers (used in conjunction with a resin luting agent).
6. Indirect bonding of inlays, onlays, and crowns (used in conjunction with a resin
luting agent such as NX3).

7. As the adhesive in post and core applications.

514

Crowns, Bridges, Inlays and Onlays and Metal Based Restorations

1. Remove temporary and thoroughly clean the tooth surface of debris.

2. Etch enamel/dentin surfaces for 15 seconds with Kerr Gel Etchant (37.5% phosphoric
acid).*

3. Rinse thoroughly for 15-20 seconds until all acid is removed.

4. Gently air dry for 5 seconds (do not desiccate).

5. Apply OptiBond Solo Plus to enamel/dentin with a light brushing motion for 15
seconds to cover enamel/dentin surfaces.

6. Air thin for 3 seconds.

7. Light cure for 20 seconds.”

8. Apply resin cement (NX3) according to instructions for use.

* Recommended Cure Times: Demi, 5 seconds, L.E.Demetron Il, 5 seconds;
L.E.Demetron |,

10 seconds; or Optilux 501 in Boost mode, 10 seconds, Ramp Mode, 20 seconds, or

Regular Mode, 20 seconds. For all other lights, see manufacturer's recommendation.

a o o
LFAUDENUR

Super Bond C&B°

aNALFENaL

Catalyst V : TBB, Hydrocarbon
Monomer : MMA, 4-META
Polymer : PMMA, pigment

Green activator : Citric acid, FeCl,



514
® Surface preparation
It is essential that all surfaces to be bonded with Super-Bond C&B should be properly
prepared. Preparation varies depending on thenature of the material.
Tooth Surface
- Moisture control
Isolation by rubber dam or cotton roll is recommended. * Remove scales beforehand
- Cleaning
Remove contaminants and stains using a polishing brush and oil-free, fluoride-free
pumice, Rinse thoroughly and dry.
- Surface treatment
Apply the appropriate Activator using a sponge pledget or brush.
Treatment time
- Green Activator : Dentin 5 — 10 sec.
- Red Activator : Enamel 30 Sec.
*Do not use Red Activator on dentin. Alternatively, enamel may be prepared
with Green Activator for 30-60 seconds.
- Washing and drying
Rinse thoroughly with water and dry.
® Operation Steps
Bulk-Mix Technique
- Cooling the Dispensing Dish
Keep the Dispensing Dish in the refrigerator so it will be chilled when you use it. The
recommended temperature range of the dish is 10 — 16 °C
*If condensation forms on the dish when you remove it from refrigerator, dry the well
using an air syringe.
Preparation of the Activated Liquid
- Dispensing the Monomer
Hold the Monomer bottle vertical, and dispense the appropriate number of drops into

the chilled Dispensing Dish.
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- Dispensing the Catalyst V
Hold the Catalyst syringe vertical, and turn the screw to dispense the proper number of
drops to the Monomer. Stir lightly with a brush. This mixture is called “Activated Liquid”
- Mixing the polymer
Using the supplied measuring spoon (either Spoon (Standard) or Spoon (Small)*
depending on the selected Polymer/Monomer ratio), add the Polymer powder to the
Activated Liquid. Stir lightly with a brush.
*An optional Measuring Spoon (Large) with cups of 1.2 and 2.4 sizes is separately

available.

Application of the adhesive
Immediately after mixing, use a brush to apply the cement to the surface being bonded.
- Seating the restoration
Insert the restoration immediately. After confirming that it is completely seated, hold in
position until the cement sets.
*Curing time is 8 — 10 min. at 37 °C for standard Polymer/Monomer ratio. The time varies
with temperature, the Polymer type and the Polymer/Monomer ratio.
- Post Treatment
Remove the excess cement. To facilitate this, protect beforehand unbonded surface

properly and remove the excess resin timely. Clean the Dispensing Dish used.

Mixing ratio Relative volumes 1 corresponds to 0.2mL
Monomer Catalyst V Polymer Measuring Spoon | Small cup | Large cup
§044 4 drops ¢ 1 drop 1 small cup of Measuring Spoon Small 0.75 1.5
Y - Standard 1 2
04 0000 8 drops 44 2 drops 1 large cup of Measuring Spoon Large 13 2.4

The Measuring Spoon (Standard) gives the standard Polymer/Monomer ratio,

The working time and the curing time can be controlled by changing the Polymer/Monomer ratio.
{See Table 8 of "Data and References” and Answer to Question 32 "Questions and Answers") R i :
To change the Polymer/Monomer ratio, use an appropriate Measuring Spoen, which sizes are ggiﬁ?f;é:? c%;g%gseuﬁggst;ﬁﬂ%éﬂE;éﬁi:;gf;g#mg

shown inthe Table on the right. (See Answer to Question 32 "Questions and Answers',)

Toincrease the working time of a normal type of Polymer, use the
Measuring Spoon (Small),
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C&B"™CEMENT

aNALFENDL
Base : Bis-GMA, Ethoxylated Bis-GMA, Triethyleneglycol Dimethacrylate

Catalyst : Bis-GMA, Triethyleneglycol Dimethacrylate

Wl

METAL-BASED RESTORATION CEMENTATION

A. Tooth Preparation

1. Remove provisional restoration; clean the preparation and try-in the definitive
restoration. If eugenol-containing temporary cements were used, clean the
preparation with pumice to remove all traces of the cement. Eugenol may affect

curing of some composite materials.

2. Etch using an etchant, such as UNI-ETCH®™ w/BAC, according to the
manufacturer's instructions. If using a self-etch adhesive such as ALL-BOND SE,

skip this step and proceed to step 3.

3. Apply an adhesive such as ALL-BOND 2, ALL-BOND 3, ONE-STEP/ONE-STEP

PLUS or ALL-BOND SE, according to manufacturer’s instructions.
B. Cementation

1. Sandblast the internal surface of the restoration OR the metal wings of a

Maryland Bridge. Rinse and dry.

2. Apply a metal primer such as ALL-BOND 2 Primers A & B, ALL-BOND 3 Parts
A & B or ONE-STEP/ONE-STEP PLUS to the internal surface of the restoration OR

the metal wings and air dry.



3. If using the dual-syringe delivery system, follow the enclosed DUAL-SYRINGE

INSTRUCTIONS FOR USE for dispensation and delivery of C&B. If using

individual syringes, mix equal amounts of C&B base and catalyst into a uniform
paste (10-15 seconds) until the paste is a uniform color. (To increase working

time, follow directions listed under TECHNICAL INFORMATION.)

4. Fill the internal surface of the restoration with C&B using an instrument.

5. Seat the restoration with light passive pressure.

6. Remove excess cement immediately with a brush or instrument.

NX3 Nexus”
avALlTEnay
Uncured methacrylate ester monomers, nonhazardous inert mineral fillers,

nonhazardous activators and stabilizers, radiopaque agent

TN 17
- Cementation of veneers, inlays, onlays, crowns, bridges, and posts.
- Adhesive bonding of amalgam restorations.

- Core-buildup material.

CEl

Tooth Preparation

Either OptiBond Solo Plus (total-etch) or OptiBond XTR (self-etch) adhesives can be

used in combination with NX3.
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https://www.bisco.com/instructions/IN-090R6_English.pdf
https://www.bisco.com/instructions/IN-090R6_English.pdf
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Total-Etch Technique

OptiBond Solo Plus Directions:

1. After thoroughly cleaning the preparations (pumice and prophy cup), etch enamel
and

dentin for 15 seconds with Kerr Gel Etchant (37.5% phosphoric acid). Rinse thoroughly
and air dry (or blot dry). Do not desiccate.

2. Apply OptiBond Solo Plus to the enamel/dentin surfaces with an applicator tip for 15
seconds using a light brushing motion.

3. Air thin the adhesive for 3 seconds. Avoid pooling of adhesive before light curing (for
inlay, onlay, crown, and post cementation). Remove excess adhesive with a dry
applicator brush or absorbent paper point (for post cementation).

4. Light cure for 10 seconds.*

Cement Application and Seating of Restoration

Work Time — Self-cure mode, a minimum of 1.5 minutes.

Clean up — Approximately 2-3 minutes after placement, or tack cure for 2 seconds for
immediate cleanup.

Note:

1. Work time is based on material at 23°C. Clean-up time is based on material at 37°C.
This

time may vary based on storage conditions, temperature, humidity, and age of product.

2. For the dual-cure cement, bleed cartridge before initial use.

Crowns, bridges, inlays, onlays, and metal-based restorations

Note: On the prep, avoid pooling of adhesive before light curing of adhesive. Excess
adhesive can be removed with a dry applicator brush before light-curing of the
adhesive.Apply the dual-cure cement to the restoration or the prep. Seat the restoration
gently onto thepreparation allowing the cement to flow from all sides. Remove excess

cement.t Light cure all surfaces for a minimum of 20 seconds™ per surface.
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T Excess cement cleanup — Excess cement is best removed in its gel state with a scaler
or explorer. Gel state can be achieved by tack curing excess with a light for 1-2

seconds or allowing the cement to self-cure for 2-3 minutes after application.

Recommended Cure Times: Demi/Demi Plus, 5 seconds; L.E.Demetron Il, 5 seconds;
L.E.Demetron |, 10 seconds; Optilux 501, 10 seconds. For all other lights, see

manufacturer’'s recommendation.
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