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Validity of occlusal caries diagnosis using digital image
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The Effect of Increasing Thermal Cycling Regimens on Shear Bond Strength and
Nanoleakage Expression of Total-etch Adhesive on Human Dentin
' Cariology and Operative Dentistry, Department of Restorative Sciences,
Graduate School, Tokyo Medical and Dental University
2 Global Center of Excellence (GCOE) Program, International Research Center
for Molecular Science in Tooth and Bone Disease
HARIRI linaz', SHIMADA Yasushi', SADR Alireza2, TAGAMI Junji2

Introduction: Adhesion to dental hard tissues is achieved through the use of bonding agents that advance
micromechanical interlocking with the both enamel and dentin. Discrepancies between the depth of demineralization
and resin infiltration in total-etch adhesives always results leaving some porous regions within the exposed collagen
fibers and hybrid layers that contain voids. These porosities and voids can penetrated by solution such as silver nitrate,
even in gap free restoration and this has been termed ‘nanoleakage‘. The durability of adhesive bonds is still one of
one of the areas of current interest in adhesive dentistry. The purposes of this study were to investigate the effect of
increasing thermalcycling times on shear bond strength and nanoleakage expression.

Materials and methods: The bonding system used in this study was Total-etch adhesive system (Single Bond).
Bonding was applied on dentin surfaces according to the manufacturer’s instructions, then divided into 4 groups of 0,
500, 1000 and 2000 cycles of thermal cycling, after that, specimens were subjected to shear bond test. For
nanoleakage part 3 specimens were chosen for each group. Two central slabs of each specimen were divided into
four groups of 0, 100, 500, and 2000 times of thermalcycling. Samples were immersed in a 50% w/v solution of silver
nitrate for 24 h, and exposed to photo developing solution for 8 h. In order to examine the nanoleakage within the
resin/dentin interface we observed our samples by FE-SEM, with the use of image analysis software (image j 1.34s,
Wayne Rasbad, national institute of Health, Bethesda, MD, USA) for calculation of the percentage distributions of
silver deposits within the hybrid layers.

Results: In total 40 specimens were evaluated For shear bond strength. The mean shear bond strength and standard
deviation was, 28.21 + 3.7 16.54% 3.7, 15.64 = 2.3, and 15.0632.1 respectively. Mann Whitney test was employed
for each group showed there was a significant difference in shear bond strength before and after thermalcycling
P<0.001. But there is no significantly difference among thermal cycling groups (p>0.05).

For nanoleakage part, In total 48 images were evaluated, Data were statistically analyzed. The analysis were carried
out by Mann-Whitney test with statistical significance set at P<0.001.The two-step, etch-and- rinse adhesive—SB,
showed distinct silver penetration in the hybrid zone (hybrid layer, adhesive—hybrid layer interface and also the
adhesive layer), after the thermal cycling test. Nanoleakage was gradually increased at the dentin interfaces up to 500.
Conclusion: The bond strength in dentin dramatically decreased and nanoleakage was gradually increased at the

dentin interfaces.

SEM images of silver nitrate penetration was cut by image J

Control group 500 times of thermalcycling between

2% 50°, 55°c, 26.2
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Surface Characterization and Bond Strength of Two Adhesive Systems to intact vs.
Ground Enamel
! Cariology and Operative Dentistry, Department of Restorative Sciences,
Graduate School, Tokyo Medical and Dental University
2 Global Center of Excellence (GCOE) Program, International Research Center
for Molecular Science in Tooth and Bone Disease
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Summary:

Objectives: The aims of this study were, characterizing the etched intact and ground enamel
surface by measuring the average surface roughness (Ra), and obtaining 3D surface profile along
with evaluation of bond strength using two different adhesive systems, total-etch and self-etch
system; and to investigate the effect of a separate acid etching step prior to self-etch adhesive
application on enamel.

Methods: Intact and ground mid-labial surfaces of extracted human anterior teeth were used.
The ground enamel surfaces were prepared by grinding approximately 0.3 mm of the enamel
surface using high speed diamond bur. Six groups were exposed to three conditions: single Bond
(3M ESPE), Easy Bond (3M ESPE) and additional acid etching step prior to Easy Bond. The
specimens were viewed under confocal laser scanning microscope (CLSM) to obtain 3D surface
profile and computation of the average roughness (Ra) of the etched enamel surface. The etched
enamel surfaces were also viewed under scanning electron microscope (SEM) to observe the
etched surfaces of different groups. To evaluate the bond strength, micro-shear bond test was
performed.

Results: A relationship was observed between Ra and bond strength in total-etch system but not
in self-etch system. Highest bond strength in both intact and ground enamel was achieved with
acid etching followed by Easy Bond Adhesive.

Conclusion: To describe different etched surfaces, Ra is very useful. Grinding doesn’t increase the
bond strength if the enamel is treated with etchant prior to adhesive application. Combination of
acid etching and self-etch system showed highest performance.

Groups Intact SIB Intact EB Intact E+EB Ground SIB Ground EB Ground E+EB
Bond Strength (MPa) 42.5+10.4 16.7+2.1 48.4+17.9 39.5+6.3 30.1+5.8 50.2 5.1
Roughness (um) 17.5+3.5 11.5+1.3 17.9+3.4 19.5+2.5 26.1+2.2 14.4£1.5

SIB: Single Bond; EB: Easy Bond; E+EB: Etching prior to Easy Bond application
N ST .

Fig 1. SEM Image of Ground Enamel with EB Fig. 2. 3D surface profile of Ground Enamel EB
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pH3.9, 5% pH4.1), E£7=, BWFHMOMEI, 5%H G TIL. AW E LTl S RWEWA TR L%, £ O%OWEX
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$BE (um)
12

10

08

06
POs-Ca 2% 6053
04 |

02

0.0

0.5% 1% 2%

1 POs-Ca 0% 60%

| ¢

=1 = 2

: EELL (p>0.05)



JERE B31 (IB4)

[1003]

BT _EICRRER U7z o ) 4 R O EEREME
PRZS) B AR S P BT R R R A E I 0 I,
VavIgx—var-arho—L =2, I 2~ RFEEEY
OMWhPElE, [URN2EF], EEEED, 7o v ol~vy s H—L - A2 Fhk
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Effect of Bio-active Restorative Materials on Carious Dentin
Department of Operative Dentistry, Tsurumi University School of Dental Medicine
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[WFFEERI] I8 5 RN T, O SR & SRR R A S L7 D SR SFREINTE () 1%, o BUSUERIEE 12 &
D —EBUR STV DA, AFERICE W TR 2 OGS ERN R AKILE T2 2 ERMESh TN D, B
FIRPCB T, 2 ESRFENE O AT A KA, EEMEHC X0 FaREAMEE, sk ShhiZgrgss:
BEREOEWMIAEEZGD Z ENTEDEEBEZLND. T CTAETIE, b MAEREBEICHLERR L O SR MM
EICEO NDY G FEAER L, e/ T 2R T 22086 T2 SPRG 7«4 7—%2 8 H LT
GIOMER E1EMEHZ L W EEZ4TV, B8 7 B L0 3 » A th OGP B HE S 8 P O MM UIAZGE X, AR
b L OVEEWARE 2 3B L, SEMEHC K5 A RIE DO FTREMEIZ DWW TRFEZ T o 7O TS T 5.

(kB LOUFE] b MEEH = KREWOWRE 2~ A 7 0l v ¥ — Tl %R L 0 3 mm FTURL, #H
B IO ARE L, MAEICHEE 3 mm, HE 3 mm OMEERLZEK L, ERUMHEHZa Ry hLov
WCTEB L7, WSS O 2 i R A T, A — b7 L= 7 WA 2T WERICH W2, BBHT, #19
WEEIRN Z 50 (pH 4) T 48 BEEIBK S8 721%, 10° CFU / mL (234 U 7= Streptococcus mutans #ii %z 200 pL
BERE L7 20 mL5% A 7 m— A &4 BHI broth H11Z{2{& L7=. BHI broth % 4 HFIZ @25, 4 8M 37°CIZTHE
Grli LN L) BB 2 R U7z, 4 B, SR (W) AT 477 X —, 7T VAT 4 B)V) TERNE G
L, RPELERFEELEEAT LT vy RA—THEERSBRE L, EiiE, WRIORT 2 B0 LY U8Er &
BEMEHC L VR L. T72bb, S-PRG 7 1 7—& A GIOMER BEMELE LT, ZrduRy =g r7 Uy
BEOEa2—T 4740 7u— (UUE, A, SO #). ML LTI VT ZANATR RETZIT T4~V
274 IN ULk, 77V AF 41b. MBRE) % A —0—RICEVHWE. EE%, EMEmK (777 v 71,
RERFED) 2V 15 em H20 OFKE FICTHBINEAFFBIL, 37°C100 %MHRARETIZT 7 HMFBS K03 » A
RE L. SIREHIRK TR, SBe~A 7l v 2 —CHERE & |EIZ/RD L D ICIrm O I7mIc eIl L, @ik
PEWBEHFEE 21T\, TS HERBERLE Lz, IS OMENE, SN LA S 3 Bk% (ENT-1100a, =V 4=7
) EAWT T WEMEIZ Im N & L, #E2 S 100 pm £ T 5 um BFE THEH, 100 pm MIE TS 512 500
nm E TOM SHEZIT 7. RBAIE A TIIATELEIC 10 S Fo0MEEITY, TR OHEREZ e L, —
WCD&E ZEAEE T o7, RIS RE S & Lo, BSHIEIC L VSO 72T, tRER L O—ohdiE sy oy
Br, Tukey ZHELL#: (a=0.05) (Z THFMRIT ATV LR L7z, & S0 STAIED 72 DI 0] U723k ok v —%t
2V, T RLF =4S X SR (Genesis, EDAX) 12 X %255 5l O oS s L OVER & 7 BAMEs

(S-4800, HITACHI) |Z L 2 @it &E@iss1T-7=.

[F K3 KO L] BN LIAZE STROFE RS, B L7 N5 G g I3Haas fim A5 100 pm 8% T
REGFE & L CH RIS S MRS, FLERIS J O SUFEES IC K 0 BURDEEEZT TS Z ERbhrotz. 3
H HIRE% T SO ML MB AT 2 &, BUKDEEZZ 1T T2 100 pm E TOT X TOMREFRIZIBNT, SO #f
IXMB FEE I L CRWE S fitA s Lz, F72 SO HEa B Cltika 32 &, 7 AMRERE S kLT3 » A
PRAEREIOIE ) NERBICEWVE S AR Lz, DL EOBSHIER RS, FLEeds X0 MMM I J 0 ER L2 A
TH BFEICKI L S PRG 7 « 7 — G AEEM B2 FolE L2 EHI B W, #EE RS O S EAA B EA L
Zemb, S-PRG 7 1 T —EHBEEMENL S S ENE O A KA A RHET 2 TR & D 2 L R STz,
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Afast Y BRI X 5 b M EEREMIAEA> D D bone morphogenetic protein-2 FEHLFHE

FALR IR e A SER 8 P SRR 0 B
ZMH Iz, AR KT en B B SRR

Expression of bone morphogenetic protein-2 induced by inorganic phosphate in human pulp cells
Department of Periodontology and Endodontology, Tohoku University Graduate School of Dentistry
Hiroyuki TADA, Eiji NEMOTO, Sousuke KANAYA, Hidetoshi SHIMAUCHI

[#E] "W TFEELR o B L wi ok 2 2 FEHEEOMIE, RIEICBIT 52 KRERAED DT
»%, ST, VU B (inorganic phosphate, LA Pi) XA OHERL LY Cd 21300 T2 <, Mlash Pi DS ETERIC
BibsdZ EBRHEINTWD, FIxIE, MlastPi O ERZ8EE T2 ANKGRBTAR~ Y AT, Ay NEREA
Bl A L HATRY 10 fEARIE S 5 1E 20y, SRS Pi ORIBLIZ L 0 NaRIEME P R T U AR—Z—ThH 5 Pitl #N LT
BHEMIROT NI Y T A7 7 X2 —BIEERTIHEES N D Z L2 ERHE SN TWAD, SFEOFAICIE, S
IZRDZDIBRNRIEETEH D03, EFER )72 B TR ENEH Z 572 bone morphogenetic protein-2 (BMP-2) 235:2f4F
RO 2R+ 25 Z L B3 BN Sz, £ 2 CABFETIE, Msh Pi ASHEERIIN A & BUP-2 FEBEEE D & &
I IR EN % B T2 T DN HOUWT in vitro THiRT L7,

[srgEe JiE] b PEBEHIIIE. A > 74 —2b Fav b M &Sk E RO W Z outgrowth ¥ X 0 HEEL
b OEMW, FREE 50 pg/ml 7 A 2L B UEREA 5% FBS Wslo~MEM B5HIZ T Pi Z 4l L, BMP-2 mRNA J8Ei%
real-time &M RT-PCRIAIC L WHIE L7z, F£72. Pilc kb BIP-2 s T RIBUCD 5 ¥ 7 J L= ks & i+ %
7=, phosphonoformic acid (PFA, Pit FHEEAN) 38 & ¥ mitogen—activated protein kinase (MAPK) 7 7 X U — (ERK, JNK
35 LU p38) DR BH A e & ATALEE U 7= IR AT o 72, Pi ORIMIZ LD MAPK 7 7 IV —4 1D U gk
Iy =RAZTayT 4 7RI > TR LT,

[FEHREB2R] v MEBEMIRIC PI 2R 5 & 2 BRI 3mM &2 ' —2 & L7z BUP-2 mRNA ZEBLO BRI 72 B 7,
Z @ BMP-2 mRNA FEBLOHITRIL, PFA Z BALEET 2 & SERITHH Shv7z, AR I RRHY 72 Pit-1 72 5 ONT Pit-2 mRNA
FEMN IS IZ72, Pi 12 K % BUP-2 mRNA ZEHLOHHRIL Pit 2 L72 Pi OHIANTANEE T2 b0 E 2 bhiz,
F£7-. PilT k% BUP-2 nRNA FEHLOHEHRIL, actinomycin D (RNA B REBHEEFH) & 5 UM cycloheximide (& 1A AKIHE
A Z BT 5 LIH S22 LD, 2 OBSRIEMICIE Pi ORI L D RNA 22 5 NS X R OB RRMBMIAT
BDHZENHLNE R ST, EBITV T FIREEREICOWTHRE L2 & 25, Pi ORI X 0 MAPK @V b3k
H &7, 72 MAPK 7 7 2 U —437CTdH 5 ERK, INK B LU p38 DA > b B ¥ —Z RIS 5 & Pi 1Z X% BMP-2 mRNA
OHERIERIEIE IR Lz,

[FEam]  seBEMAEIZI VT MRSt PitE Pit 200 L CHIIIPNICHIEA LT, MAPK 2/ L7 v 7 Rl L v
BUP-2 DFBIAEINIERIND Z AR ENT, 5% ZFERAEICBN T VB LT AEFRE LIk
FANWD Z &, BN S O BIP-2 IO E L X —7 v b & UTIRIRIEORME L 725 2 ENHIf S D,
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Cortical hemoglobin—concentration changes induced by hearing dental noise in humans
— Multi-channel near—infrared spectroscopy measures —
Department of Restorative Dentistry and Endodontology
Osaka University Graduate School of Dentistry
Tomomi Yamada, Shigeyuki Ebisu

7% H ]

WRHATT Z =t oy RE—2ORAEE (LI, =) ITHBZ2REOTREICRE 2B L T LTE
, $%’$§@%$R@%521w5 Hoxlx, WRHZ BT D ﬁﬁTﬂ4Z@%%%Ehbﬁn%ﬁOTwéo
ZHETIS, WAHIEIEICIT 20kHz ORI A D EER O R EICE END LV O FEREEAPIO ML, &
DT, A A k4 & Lf:«ufi%lé@ﬁﬂﬁ' [21TV, FEYE T A —H %:ﬂ%b\f:&—t/a 12X B EBOMGTHET
w%%%bfwéo%ﬁ@ﬁ@kﬁ%&&mstiff%éﬁ Z—E I EEN D 8kHz LA Lo> @ 4y A3

CEDRERBEL TCWDIONRIATHD, £72, ¥ —E L FOREBUIMRABLRANC & D K 9 B a R4 0
&ﬁbt%%iﬁw %F v U FVIEFRIMRA R br 23 ¢ (NIRS) 1%, TS KMMAE oMt &2 23 2 5
BAT, W6 L TR SMEICE T, FESMEICEN, MEREOZ(LE TR ND, 4
[\, Fxld, RABIOEFEREZNRE LT, ¥ — B FRRT OMMIEEEENE £ T ¥ > L NIRS 12 & 0 bt
L7=OTHET D,

[kt geds L O]

BEBRE L, ABLOFEEL G2EmD Tak) D64DRT T 4 TEMRE Lz, 1ZUHIC, EEROmMT %
B3 D720, FTEREY 7 &MV, 4kHz, 8kHz, 33K TN 10kHz 2>5 20kHz £ C 1kHz B O 2R L7z, #iF
FA =T A A A H =T = A RES UHBRE AT HEO R SIZERE LI AV —0 X0 A Uiz, #8RE E 72 13mrseE
WERST A VVEBREUMRE O R EZHE Lic, 0%, BERENEA T o7, @I MRT T 7 ¢ 48 (AL A
7 4 =, BIG-4000) Z A\, BIEE#I L OWMITERS 48 F v o Rzl Lz, &+ 5F & LT, AL
mmwmam%m)%ﬂmbtﬁ®a~5y%(ﬁ%)ﬁ;@%@ﬁ%y7b T8V 17kHz UL b JEEE 5y D Bk
BELER LI —ErF a0z, SBIIChED, A3 — L Ex2 L7z, mENAE—h L0 REN5F
ZHPMBEMT AL &2HE (¥27) LL, 20DOLAMERE LT, RERTIE, 14AvrF~vArnbrBX

R RAT R E 2 T 20kHz ECOBEHIRICBWTHER S AL — AN DA TE D Z & & FailliE L TH
AV

FERUICHAWIZHE LB LR RRIEZ AV BB L2 b O Th D, AWEIE, KR E R E R
FEZRSOEKRBEMGTEY, TRTOERE S ZORER I+ 2@ &7V, HiC &5 FEE /M TEM L,
[t ]

FIFIC K ARRETEICBIT ABEHFHAE TIE, 4018, 50 XD 2 441 14kHz ¢, 16 j%1% 18kHz TA 4 —/L 7 7 h L7,
14 REEATF 3 441 V?ﬂ%Z%hifﬂﬁf%ﬁoTﬂf@ﬁ%ﬁ CRWT, O Z — B IR REA RV
PHCIMIE OB K AFRO Hiviz, —J7, 17klz L EORMEEEIy O & Lie ¥ — & OBEIRTIE, AT EBI I
TEF, KMEEOMMIEICB W THERITRD G- 7o), BHEZE CIRMEOERINRD biviz,
(&% L O

A — B F IR KM AT 35 L OMIBESE 23R L35 Z LR EN T, BHFEE TRV TE, RATIEME T
ROVEBEERETHEAL Y — BV BEEME L TNA I LA 60 E Uiz, KIMATEHE X8O AR RSB 555 &
BEZ BN TWD, FHEZE, LIS DT TR, EREIREORE SRH 2 LB mE T2 21
L0, WEHAERRICH T 2 REARAEE LT VO TRV EHET 5,

SEER WHEASE © RS DI AT D R A, B ARSTEFAEE, 65 (1), 52-57,2009



	第2日目B会場
	B25
	B26
	B27
	B28
	B29
	B30
	B31
	B32
	B33
	B34


