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Establishment of novel diagnostic methods for reversible and irreversible pulpitis associated
with caries progression using ultra-high magnetic field MRI
'Department of Restorative Dentistry and Endodontology, Osaka University Graduate School of Dentistry
O Moriyama Kiichi, Okamoto Motoki, Matsumoto Sayako, Watanabe Masakatsu, Huang Hailing,
Nakatani Koki, Takahashi Yusuke, Hayashi Mikako
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14 HifwD Sprague-Dawley T kIIENIC Streptococcus mutans MT8148 W7 5 HiER R, @A/ 0—A&H
filfl (Diet 2000, HAZ L7 ) 52T, S8Z#R LIz, HEZMTICTHEZMET S & T, 5 BHRO B
RERELEHE, 471 CT mR_CT2, Rigaku) Ic&k D, SEFERFHE Lz, 5 BEEE BGOSR T EIED 1/3~2/3
¥ THETT U7z moderate Bf, 2/3 2 % severe Bf, 725 CICHHHICE]E U 7z exposure BRI FA L 72, MRAEL
LAy FAEN (control #) ZHV, &En=6 & L7 VT, 7T- #5EH MRI (Pharma Scan® 70/16 US,

BRUKER) 7 W C T2 izt L, wiiOIREZEHE Lz, BoNmRzi L, 5 e Faslskiio T2
EEREErERILL.. ZTOREBTLEIRL, "N FFV Y - TAYY HE BEasLUOxr/nrr—Iy<—
J1—& UTHL CD68 iifk (Abcam), U >/ \ERk7x E D FEMAIE~— 41— & UTHL CD43 Hifk (Abcam) % FHV THpEd
LR EITo 1o, 15D NTHRMS YA ES (BZ-X800, F—T R ) IC TR L. WEHANEEEREIC
1& One-way ANOVA, Tukey #&% FWVCFHEi L7z (@ = 0.05).
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SRR A IIEIZIC X D, moderate BE & severe BETI, 5 BAOMEIFICLEV S BUE Fh 5 i BE 0D [LHIFHN & RIE
MHIEH N T B REF DR E NIz, FCNSORZE MRUCTEME LTz & C 5, JRBEHEBZNEIE L FEREIC
moderate #£Tld 5 BhiE FOWEBOIRR U7T-MEIC, F 7z severe FETIIEHREIHICE VT, BV T2 E5HEE
RO S Nz, ERFHMORE, WAED S BhE Mt T2 {557 control #f & Hiig U THRICIY
MUTHED (p<005), M severe #lE moderate #E & HHIE LT, 5 Bl FaiBbedio T2 F58E I EREICHEML
72 (p<005). THUEDBIOMEITICIEY, 34 U Tz Bl CAERISD IEEICEEIL L, MO0 iR ol
AR ENBLEEZDNS. —J7 exposure BETIE, BHEATE FOMEHCHBWTE, HREHR AR
D ZRDRIEMMEOERE 5 RER ORI N, LA L MRI TIRFEEBICID % T2 E5REIT & A LT

RMENT, T SICHEBEEAOEHEBETIE, control # & [EREE D T2 FHMENEHRIN (p>005). TNE
’C@%&’¢J: D, & O3 EREHROWEETIE T2 E8MEN LRTIZ EMERSNTVS. AHEORERKD, #
FEME S BMEET BICEH D 5T, Bl & FREE L IZZNLIRO T2 FEMRENMHE I NGEE, T8
ML CEHZME S X 5 GHEEGEHANEE SN TV S a[gEEIRE N,
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AWZEL D, 58I X DFFRE NI dfEsR 2 MRIIC X O IENHEMNICE =7l T 2 BI5ERE 7 )V DRSS L
Tz. MRIZHWEHEIC KD, 5 O TRREEICIS U TR T2 sEFEHEO R E NI T LD, AREEROFER
&, MRI Do fEDRAEFIHPFE IS DOV TIFHENZSMRANC A R A2 Wi & 2 5 AlREtE 2R £ D TH 5.
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Investigation of the usefulness of a new dental operative microscope with 3-dimensional monitor.

Division of Endodontology, Department of Conservative Dentistry, Showa University School of Dentistry
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R F2ABEMEE (Dental Operating Microscope, LA K DOM) d5@%, #ARL > X% T & THE)
ORISR ZBIRT 5. ZDz8, DOM DEROKEZTIEMEST, i - BH - EBHORY Y a =
TOHHEMEL, ZLOHE, HEOBSICIS—T 72y 7hnELE%. LHL, 25—FT7=v
JIIZBENDRETH D, FERRERIC X DIBBREEIC AN E U S TEEED S 5.

Z T T, $Eko DOM OEEICHT 28R LT, HIEL Y AFEORE, DOMIC K-> THZEEN
DB EHEHADONAT LT Z—FHOTEREEZ ETHEEL Y ADONRHE L, DOM EHKORY
vaZyIoEmERA EERETENARETH D EEZ T E5IC, 2D FROEZ XM LY
&, VIR REE & 7 0 BT EHFRONEDEC S 720, ZXoeErmh ilhEk 3D T X —% W5 T L T,
W57 AR S 2 Bt SR U T,
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AW TIE, FilzIlchEER L7z 3D E= X —% 7z DOM OjEfE (LI 3D ) & O DOM O
1% (Conventional 7%, LA CONV %) DRV, FHARFRENG Z 28I DV TEEEMET LTz,
R O 7574]

ADEETICHIZD, UFOXSICEREZBE Lz Ju7 XX REZA4A7DDOM (FV) =
DNTNuVar, Yoshida) OFZREL > XEHD [RE, SO =JocHYgH 2@ (3D AL, =) #EkiL,
31.5 MR 1920 X 1020 @ 3D E=%— (CuratOREX3220-3D, EIZ0) i KHEFEGE R RE 7z,
WYRD I NE YA RANA YA RARTITY, HHO 3D AHMa (H3G013D (X %, EIZO) ZhiFT
ARZEITo T,

FEAMiE, DOM i FHRRER D72 WERIRWHERE 15 2 To Tz, Sl e, FHRAEEZHET 27200H
TERZ =27 MicHihinte TH) IR LT, 3D #H % W& CONV EDWIT N DITIEIC K B I REE Fic
T, 105D CTF A7 7A)V (DentsplySirona) TRZzHIF 5 KR LIz, IEREFRIGHL > XD 5
BRFEDZXAY)UE (0. 4, 0. 6, 1. 0, 1. 6, 2. 5) D16ICHEEL]. T, DOM DEMZE (3D
or CONV) BEUITF—77=wv 7 (Horf) D2HEENSKES 48 (AL #ECONV/ 2 5—H, A2 #E:
CONV/ = 5—4, B1RE:3D/ 25—H, B2#f 3D/ I o—4) BN THEMEL .

BHYELT2Z =7y FOIDOHLD B &L BT T2 ROPLE O A, TV raxa—
(VHX-950F, Keyence) ZHWTHT# 150 {5 CatifllL7z. 7z, WERGBN SR TOMNICNZHITHE T
ICE U TR ZEHAI U 72, 4 BERIIC 3503 Bty B OREEE & FRERERNIC DWW, RAFEH ORI ThliE
EUIHT & Scheffe 172 FWT, HE/KUE 5% T Z1T-o Iz
G N U355

HUL S ORFEEIC DV TIE, LU RO Z 2 AL & B2 O 2 BIEICOAEFRICHBEAD RS S Nh >
7z. Al £ A2, Bl E B2 DRI TIXIS—FETHS Al LBIOANRIT—MTHD A2 L B2 LU T

BICHENRKE R 1.

FFERERNCDOVWTIE, LUFOFERZE 1 Al & Bl, A2 & B2 ORHIICOIEFICHEADRD 5Nk
Motz Al & A2, Bl L B2 DEITIIZS—HETHS Al LBl DSFHAIT—HTHS A2 & B2 L bk
U CHEICHT RS L 72.

TIT-OFHICK ST, T EDEEENKEL Aoz &, FiEREMNEINLIZE WS T EDJFERA &
LT, FHEDEIRIHEE TH D, 2 T7—T 72y JORBRNRATH -z ehEZENS. DFD,
2T =y I OMHRANRER S TNAEROERLE T, MADIEIC K BHEAMHI RN A U
RFNT EHRBEI Nz,
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AIFFEORER, HIRL > A& A Usw 3D i, ERETRIT—T 72w 7l 3505 TE

EHTE 5780, MEORRITKS ROIERZEE & U TEIRICIER T E 2 nTReEAV R E Nz,
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Dentin bond strength of resin composite for abutment fabricated digital light processing 3D printer

'Division of Operative Dentistry and Endodontics, Department of Conservative Dentistry, School
of Dentistry, Iwate Medical University,
*Department of Prosthodontics and Oral Implantology, School of Dentistry, Iwate Medical
University, *Department of Biomedical Engineering, Iwate Medical University
O Shunsuke Shimizu', Yutaro Oyamada®, Hanae Shiga', Akiko Asano', Tomofumi Sawada®,
Shinji Takemoto®, Mamoru Noda'
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AR, TYRIVT VT 4 AR —ORFRICHEY, FELESE T CAD/CAM WMERENTED. A1V L—075Y
VDHIEHT, BERA VTSI RTINY FAY NRE, (EATEEREEOIEIIIEDN > TWD. ZOHTE, CAD/
CAM 7% FHWTBUE U T BSSER O F 12070, AgE T, YadE AR (DLP) 3D 7'V X THEWEL 1=
Lyvayz, U NHEARICIER UzEIc S U, B TRVE L7200 & 051 O ez i Uitz
WG LTz,

Ukl & 771]

7 R e e & BRI YT U, BRI Bkl & SEATICE RS 3mm, S 6mm /213 Smm O HENE R A
FER U7z, fii7% 18%EDTA, 3%NaOCl, 7&K THmoicieid L, kiic 37°CT 7 HREEHE L7z,

R - ORI EN A F v 72 0 UL S RO BFEEH IV RYy M LY VRIS L E#EET
1ol MHEEETEOMANAF v F (TRIOS4, 3Shape) XD EHDAF vV Z2{To7e. AF¥ T —2% SIL
FERTZIAR—tL, §6N/z7—%% CADY 7 v x7 (Meshmixer, Autodesk) IZA > R—+kL, KAk
EROBE #ITo 2. Bl CADY 7 b =7 (Blender, Blender Fundation) Z{fif L THRA b FEIC A2l E L
THEBHADORA Na7z#i Uiz, @&t L7 —%7% DLP A= 3D 7'V > % (CARES® P30, Straumann®) i A >/ K—
MU, YemE{EPEL > (FREEPRINT® temp, DETAX) CiE L7z, @ilANE 7 Ui (GO ZY —>, ¥
AT HN) Ty FUTU, KUz Z0%, G LIERA a7 EEEEL YA b (RelyXTMUnicem2,
3M) 1T Lakkle L7z (3D 7)) v &Z# : 3DP).

ERETIR, SANZEREEFROFETT Y F 7, IKEL, TR ERi=%, (LFESMR T v
2%t (BONDMER Lightless, Tokuyama Dental) ZJ5H U7z, ZDH%T 27 )b+ 2 7 ESZREEH IV Ry ML
¥ (Beauticore LC Postpaste, Shofw) 7% 2 BT/ THEHE, YO L Tk EgidRle Lz (v ha—VEf:
Control).

WINOREE 37 COMEEMIC 7 HREHE Uiz, 20, Hilcn UTEREIC, EHD 1.0mm &x5 X5 ICH
et SHIHIA &G YINT Uz, 185 N7z FIARCIKERIO L O VRO U Uik OTRetRlatingg  EZ-
LX : Shimadzu, 7" AN\w RZAE—F 0.5mm/min) %17V, mAMENSEFEEMIZEM Uz, 1§50/ EEH
&, Levene's test & ttestic kD, KA b7 DBWESEDEN (3DP & Control) & EHDEHEE DEN (RA
FMLOBE 6mm & 8mm) IZ DWW TEFNFNREI N Z21T>72. (n=12, a =0.05 ; SPSS statistics ver. 22 ;
IBM, USA)

e

EAAME Z AR, FEPARIT OREER, BUETEDEL,
EIRADOBEE DFENDOVTNC BN T AREREZ RS G Tz (Fig 2o
D

(F %]

AWZETIE, 6mm, 8mm EELDESTE, MEE L EEED
MOEEME THRAEZ RS Ehofz bbb, 3D SV 2Tl
LY rarid, Xafbhke UTHEE ORBEICEL T T
DICMMABND LEZS.

%7z, DLP3D 7’V »Zid 3V U JIc KB K b L EHEETEREDH
BMARETH S T &MD, KOERIGEATEDENL Y a7 OfF
LI TE 5.

[,%E]: éﬁ] 3DP  Control 3DP  Control

Yl AR 3D SV R TEWEL T2 LY Y a7 ORFE B E B S

X, PEREOESEL Y yaT LU TEREDEN S T, Fig. 1 Bond strength of 3DP and control for each
post length.

Bond strength / MPa
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A case of root-end filling with TBB Resin contained Portland Cement

Department of Restorative Dentistry and Endodontology, Kagoshima University Graduate School
of Medical and Dental Sciences
O Aiichiro Katsumata, Tomohiro Hoshika, Shoko Nagayama, Yuko Takashi, Tomiko Nishitani,
Keiko Miyashita, Tamaki Katsumata, Koki Miura, Yoshihiro Nishitani
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WAVEFEHGE IR NERED 1 DT, HtRARYISRR 217 > 72 AR ST AR E Fe bt 2 TRk L,
WHE AT S 5ETH B, I EHLLIC Mineral trioxide aggregate (MTA) AN WHRE 78T U
% T & TRIFEREMELN TV DD, HAROFBEEIC BT MTA RAMRNGSRE M & U T#iost
O TWVB. R=A XA TOLY VAR MIA MR E LTHRILE T Y R AV MG TBB LYV
(PCX-TBB) 7z R WO B RPE RIS 2 TEE: 4 H K 0 Bt L 7c D THRIEGZHEd 5.
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BER 51 Mt ST O 2 AR IR B R ARl R R 2272 LTz, TN A TR E
FERPREIRISERO R o Te A, BRI O [ER & ik, 2 U CRENE, AKHEE BICTERe
RSz, TYVTy I AMEE KO BRIk OIRSE 2 S B G258, £ D% CBCT 24
LI & TAHOFEMITIE T DEIERED 2 OOBMDF D% & IR BRI 280 . 1]
RIEMEAR, RIREIOZW R0, W OREBRZT > ILRICHERIRYIRR ¥ K U PCX-TBB %2 AV 7z
WHYE TS T & L Ule. ATEBNCEEY 207813, BEREBRAMAMAEEEZRROKRZRT (5
MRS 20-K2D), BRRBHZESEHEH « R A7 L JRCTIC TRENT WS, (BRI IR =
JRCTs072210005)

(ki - F1%)

WEEHRZRIELIc L T 5, 2l LIRICZROPHRZRS . SERIRIREGE 2R D K UREN O PR
EBE WL TATHEREZ T 1o, ZOH%BN A 70 Aa—7 72 AL TRy & U7 PCX-TBB
ZHWTERETEHZ 7o 2. tINYIRAR CBCT Ao b, o 1 HoFR I Tkl TEY, &
HIIBR & RAEPER DRI 5 CICZaDREL 2175 7o, HICI S Dl 258 5 T i T L 2R L,
WRZYIRE, #EWRT Y T2ZRAWTH Y 2 8—F ¥ ORRZEG S CISERE FREERE 21 TS 7
I, w5 Uz, NERIZEZTCONETIE, Flgfnne oy G 18E%), 3»hA%, 6 hAK, 9h
A&, 12 HERORRIEIRIC DOV TEH OFHE — F ZHWEdE L TV 5. SRR BN, ACHE
ERITHTRMIETHAR L, HSERERmORHN Ouk %z 10 & LIEHRIC 4 BIEET) Z2i8®, 3 7 ARICIFR
REBERIEse IR U, itz 6 & ] DARE & iR IAR 7 EWIERIRIRIEIR 2528 % T & £75 < BIfIC
L, 12 7 ARGEROT > Z)VLy 7 AEH K D ERHEZ 8D 2 NERIE D TEZRED I

(B

AIEFNCHBNT, LY VEERMTA RMEITH LRIV EZ > R A2 MidE TBB L2 v 2 iiE FeiHIC
W2 & THRIER « REAERIEIHISER L, 72Ty 7 AFEEEN S S RE & & &1 Bk
i Z1G . AMRZZER T 2 REMRAIRE R L@ D TH Y, S5 S S MAER 2 H
BTV TETHS.

GEED)

PANEENI DB FITH L, WHREFREIC LY VAT MTA ZSMRICH 5KV 52 R XY Midéy TBB L
VIEMWATEIZEMTHY, BIETRZRLND T EARRENT.
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Influence of the Thickness of Clear Silicone Index on Dentin Bonding Performance of One-step
Adhesive Systems in Composite Injection Molding Technique
'Department of Regenerative Dental Medicine, Tokushima University Graduate School of
Biomedical Sciences,
®Oral Prosthetic Engineering, Graduate School of Medical and Dental Sciences,Tokyo Medical
and Dental University
O Yumika Ida', Kazuhide Yonekura', Tomoki Iuchi', Diana Fitri Muslimah', Masaomi Ikeda?,
Keiichi Hosaka'
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W, ARV RLY Y (CR) BEEXODIRIETREZTFRELTA VY7 yayE—ILT 1 VT
MEHEINTVS. REIEEIEDORRITHZ 7)) 7 A Ty 7 A 717 7))V CR ZHA LRSS %
T &T, K& UTEEatihz i 2 B EEmi\z st L, BERLE LN &F 27 21 LOK
fEEREET S, UL, KEREST ZEED, 707 A4 T w7 AL O CR \OYEES>—HFeHEIc &
BEEANDFE WS U T ERNIIERE 13D, 22T, AT A >V 27 a vy E =TV
THECBTD, BERORZZIVTA VT I RAEEBEHRAORELZ T VAT S IV Ty FHEEV A
7L\ (1-SEA) WA B RS MREIC MUZ T B OV TG Lz,

U5i£]

b R K F bk 0D e ef H o Bl L of U C TRIELIC IIT U FEH G 2 SRS #600 Ot/ KIFERE A VLT
B, #asme U, E#EAT 1SEA L LTRY RY—F 4 LA BL; 7Y TF 22U,
BXUONEAM 1SEA L UTRY R74—Z1T BF; 7Y <T 2 2)UHED 7 VSR RE D Ik
BIER{Tole. 7V 7y a—y (72707, GO ZHWTESE Imm & 2mm D7 U T A VT
JABEBWEL, (M5 LEA VYo ayh—ibhbtLiorax—70— (v Ty 22Ut %
[EX 2mm T—Hh78H%, JEIRG%E 40 BT -7z ZF0D1% 24 B 37°CT/KIRE LIzic 7 a ANy R
A¥—F 1mm/min & TG [BREE BRI OV BEEERE (p TBS) ZHE L7z, R KA ma
FEAGRE S 329-9.

(iR - E54]

BRZEXK VISRT. 20 73) A=A VT v 7 ADFRIZBIERC K S p TBS DFFHANAEEIZED
SOMEV AT LTEROLNIEN T, £z, AV AT LRHKETE, Omm & Imm EAICBNT,
BL 1& BF & D #faH 2N RICE O TBS BIRLIc T e D, A2Vl Y ayE—)VT 1 Y 7ECBY
TBLIZBF &HEE L THEICESE LTS EEZS5NS. LKL 2mm THEEVMRO NGzl &
MERY FEMEDI Y RD Y b LYY OREAIOURFREOGEM RO TIA Y RIy P LY Ok
BN E TV B LHEIE NS,

Ot *
AFERRTE, A2V ayE—IVT 1Y N *
JEITHBNT, BLAYBF K0 &3RT, 7V

TAYT Y ADRERE, p TBSITHEE K
EEHRNWT EhbhoTk. 10

MPa

BLZmm BLImm BLOmm BFZmm BF1mm BFOmm

Fig1. microtensile Bond strength
Wilcoxon rank sum test with Bonferroni correction p < 0.05
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Qualitative evaluation for dentin bonding to the cavity-floor
of class 1 resin composite direct restoration with different pulpal-pressure conditions

Department of Adhesive Dentistry, School of Life Dentistry at Tokyo, The Nippon Dental University
O Masahiko Maeno, Misato Okada, Noriko Mori, Mei Komoto, Reo Sugiyama, Shintaro Ogawa,
Yoichiro Nara

(H] A3EHRIC B 32 R EERE 2 SUEAANOBS BRI, WHEAR S NS FMENED, Diah535%
BLTWREEZXD. ZTT, BRICBOWTEBEHEENGVIVRY Y LYV 1 RERBEZREL, Bibik
BEIESRME IS B BRI EIC N 9 A 0N [BREEE TR E ((pu -TBS) ZHIE L, Z DFHAEIC DV TENFHEZ1T -
7z.
(BABEE & O5E] #iBRtIcid, AR EEMRHE AR B 2OKEE NDU-T2019-32) Z# T, 0.1% FE—IVKIAHIC
RIFE LTz e M EEE BN 6 AW, £, #ERME NIRRT S OYIHIc K - THlREEEZRL, B
BERHRROBRZEBICHERZE AL, >V a— > d LHISMIC & > THRPFRO AR—2 %78z Uiz, DWW, il
2 WEHATE & D IZHARETEIC X 2 FHAERIEHE T —)LV ROER & PFIC A3 XS MBS RN S, Wk %
TR EOHIRESL Y VEADE—)V RICHL Lz, T—)V RNDO LY URRIC, ERIESER R b Bk
THECEZ VT, SR OED BIES 20mm, #EE « mELOIERZ N2 5.0mm O L 1 #ERZEK LTz,
FO%, WM E—V REmD DV a— 2 O LIS EMERZRZE L, EEECSET 5 AR— R 2/ ML
ZBEHT V)RS K> TEII LTz, TN SEEEE 38, 37abbOMEBETIEARTE (N, XR), @khicT
WA AR — ANDZEIKIEABIC, ZBRKIEREOIY) AV F a—T R/ MEBEDOR) TF L VHiEEN LiE
fESH, WIEKHS A EmD S K X COREFRHEZ EmICEE LTz Ocm H,0 HEEERE (0), GIEHEE 15cm 1c3%
%€ U7z 15cm HO BaBERE (15) IR Lz, DV, TNb 3 TOERICH L, REWZ 2 Ty VT Ty
F2 77T A4<— A7 L (CLEAFRFIL Mega Bond 2, Kuraray Noritake Dental) I & % MailEitgic, RFEPET >
AR b LYY (CLEARFIL MAJESTY ES-2, Kuraray Noritake Dental) & & % 2.0mm/ FEAREROD 2 [alfgfE /) #IFeHIC
Ko CHIRNEBEZITo Tz, 753, WmUWEIE, N TIRERERZRIZERIC, 0 & 15 TIXIBMIENHN S
BEEEBRGAD B 2 BERIRICIZM LTz, N & 37° C 7k 24 BEMAERIC, 0 & 15 IFMBHEE S R 24 B
FEEBIC, EERN SDRONZNEFN 4 BOYMIC X > T, 1 Z2ED SWHRE 1.0mm? OY — LREE 9 25T,
CHS. 1.0mm/min T p -TBSfii (n=18) ZHIE L7z, BENIT—XE, p TBSIKEHI AYT VIV IiEIc LD
T A TIVEHNIC & o THRAFAIIRNT 2K - 7z

(ki & £22] 3 MEMBETERIRI D u -TBS L T A T IS5 A—Z—DENEKICRY. 3 #D Wm i /PF10
fEl, N(6.4/15.8)>0(3.7/11.1)>15(3.5/9.9) DA/ INE I fliz R L, 0/15 BHE L MR TH 2 N BHiE & ORICE =
EERRDIEOO, 0/15 BHERMICIZEEEEZRD A>Tz, Liehi> T, REBSEM FICB T 2 EESRFED
S EIET / SR, AR NAHEBTEORES LD S, WHEOFEICH DL NEMOAE | X3P
WMHERTE . Fiz, BIUS (HARERMMER S 2022 FEEFERLAMAS (55 156 @), 03, 2022) 1, AL
FERDFEICE > T, HOEMNS 2. Omm FFOFESEAEITH T B [H 3 544 FOEMFHE 21TV, N(4.4/18.8),
0(1.9/9.1), 15(2.0/7.9) DFUE & i, AEERE FAMOEEABERZHRE L TV, AREHICK % Wm fi /PF10
HICBI 2EMEREAO—RE LT, SEREEAEOSE | BHICK T % CEDAEE, AFERE : 3.37 LEIL50D
[Ffi © 0.23 DEWIEZ SN,

(f5am] 1RENZ 2 X5 T E

NI FUTTIAT—Y +»F /
AFLHRICEBARYy 9 IBS  Wmo PO SO 4
LYY 1 BB O B 2“’ ST ET 2
MgF B sEmme  [0]—- - 186 s 57 I . I H pa

U C DA SN / Bt A ———m S 577

‘ﬁci, ﬁt: %) J@ﬁ,‘ﬁ}{%{q: LC% N.S. : no significance 1 p<0.05 E . 1 . ; ,
DEZFMENSMHBEINS =5 10 20 30
7J( T ) ‘( ﬁ‘ = 7’;?2%% Micro-tensile bond strength (MPa)
27z, Differences in p-TBS and Weibull parameters

among three pulpal-pressure conditions
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Anti-demineralization and antibacterial effect of
novel Bioactive Universal Bond with calcium salt monomer
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Anti-demineralization and antibacterial effect of
novel Bioactive Universal Bond with calcium salt monomer

'Division of Clinical Cariology and Endodontology, Department of Oral Rehabilitation, School of
Dentistry, Health Sciences University of Hokkaido
O Bayarchimeg Altankhishig, Yasuhiro Matsuda, Yaxin Rao, Takashi Saito

Objectives

Recently, adhesive materials with multifunctional properties have been developed rapidly. The calcium
salt of 4-methacryloxyethyl trimellitate acid (CMET) induces dentin remineralization " and is biocompatible.
Therefore, a novel Universal Bioactive bond with CMET was introduced, and its’ properties must be examined.
This study aims to evaluate the anti-demineralization and anti-bacterial effects of a novel Universal Bioactive
bond.

Materials and Methods

Four different materials were prepared for this study, Bioactive Universal bond with CMET (Bioactive
Bond : BA Bond, Sun Medical, Japan) (BA), Clearfil universal bond Quick (Kuraray Noritake, Japan) (CU),
Prime & bond universal (Dentsply Sirona, USA) (PB), Scotchbond universal plus adhesive (3M ESPE, USA) (SUB).

Two extracted bovines were prepared. Two 150 micrometer thickness single-sections were obtained from
each tooth. The polished surfaces, except the outer surface, were covered with acid resituated nail varnish.
Four different materials were partially applied to the polished surface. The pH-cycling system (pH6.8-
4.5) was carried out for one week in four beakers. After pH-cycling, all specimens were taken transverse
microradiography (TMR), and integrated mineral loss (IML) was calculated from TMR images. Data were
analyzed by One-way ANOVA and Tukey's Post-hoc test (p<0.05).

Streptococcus mutans JCM 5705 was used to evaluate the anti-bacterial effects of the four adhesives. Six
discs were prepared using a silicone mold and immersed in distilled water for seven days, under stirring.
After that, the immersed solutions were diluted to 10%, inoculated with S. mutans (JCM 5705), and incubated
at 37°C for 24 hours. Then the samples were treated with propidium monoazide (PMA) and tested for gPCR
(LightCycler96, ROCHE, USA). Additionally, four different concentrations (10%, 5%, 1%, and 0.5%) of BA bond
were prepared previously and inoculated with S. mutans (JCM 5705) in a 96-well plate and incubated at
37 °C for 24 hours. Then the samples were treated with propidium monoazide (PMA) and tested for gPCR
(LightCycler96, ROCHE, USA).

Results and Discussion

From TMR analysis, BA showed a significant anti-demineralization effect on the edge of the material. All
four adhesives significantly inhibited the growth of S. mutans compared to the control group. CMET had
a higher anti-bacterial effect between the adhesive groups due to CMET ?, but there was no significant
difference. 10% and 5% of CMET had a significant inhibitory effect compared to the control group.

Conclusion
These results showed that the Bioactive Universal bond with CMET, BA Bond had an anti-demineralization
and anti-bacterial effect in concentration dependent manner.

1) T. Saito et al., Dental materials, dental compositions, dental bonding materials, remineralization promoters,
biological bonding materials and caries detection agents. Japanese Patent Registration No. 4969800, 2012.
2) S. Thaweboon et al,, Anti-Biofilm Formation of an Adhesive Containing Calcium Salts of Acidic Monomers
against Oral Candida Related to Root Caries. Key Engin Mater 904, 282-286, 2021.
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Quantitative and qualitative evaluation for the cavity-bottom dentin bonding of resin composite
direct restoration

- Efficacy of mechanical and chemical pretreatments to dentin smear layer -

Department of Adhesive Dentistry, School of Life Dentistry at Tokyo,
The Nippon Dental University
O Reo Sugiyama, Toshio Maseki, Yoichiro Nara

(HW] WEYHIBICERENS ZAIV—F@IX, aVKRYy bLYVEBEBEOBEEICH LEER 52 %
TEMHSENT VS, ZT T, b MEZEKFAN MOD EiHOSR A EREREC T 2 M & 7213 L Z AR
BUZRRTC, aVRYy LY VEREEZITY, SRR EROM N iREERE (p -TBS) ZHEL,
BRIVE RN 2 X - Tz
(MPRE & OVGIK] #dibic i3, AR mBIREZ AR OKRE (NDU-T2019-32) 2#C, 0.1% FE—V
IR R Lo b MRERES RN 156 Az Ve, IR dz s e, Uctg, YyoRET
JEREREERRIC I B 5 C b B RIE X, BHL Y VICTAT Y M EERLE. DVWT, ZAVYEVR
KA >k FGI07RD (SHOFU) % %35 U 7 EEIE a2 VT, PO h 5 F5IE 2.0mm OIS X T
YIHIL 7%, BEANC 1.5mm 97D, $7abBEEERIED 30mm Ic2 X5k Uiz, AT, Wik
HICHERIEED S 1.5mm R/ D 1.5mm IO HERMIEEZTER S 2 T &I & > THIRIL MOD il & U7z
Z 0%, #WRZ A IV —EANORUEZT DRV (C), 0.5M EDTA pH8.0 (L) Ik 60 %)
ORI 24T > 72 EDTA Bf (B), 27V 22780 =12 X ZWEHHTE 0.2 MPa 60 O[O %
(To72 70 2 VB (G) O 3 BECHEICERI L=, %35, G & QUICK JET M(YOSHIDA) 0 / Z)L4ckie 7%
TROBERIEED & FTEAEREED 5mm 1IC7225 K 5 ICFE L, Q-Powder G Extra Fine (V> « ¢ 25 p m
* YOSHIDA ) 7 F\ T A 217> 72, ekl U 10 BRI O/KYE & ¥z 8T, #EikIC
Prime&Bond universal(Dentsply Sirona) Z#5SEFHERICEVEA L, 3 EDEREECK>TEELE. &
1 J&l&, Neo Spectra ST Flow(Dentsply Sirona) 2T, Jia OIS 2 AMHEE) 52X 1.5mm
DIEFE L A, FANORFEEEERE T ¢ VLIRS —Y 5 Uk, 55 2 J8l&, Ceram. X Sphere
TEC one(Dentsply Sirona) =W T 1 @AM SEE 1.5mm ZHE L, 5 3 BIXERIRRB D Sphere
TEC one HHEEZ#E T, WAMIFIEAT > b CHEERIE Ule. RoBIRIERICIE, 202N 20 BRHIOIEH
BHRITV, 37°CoKk 24 BEORE 2R CHIIE LTz, Z0%, BEINIC 4 8], SmEb0IC 2 B0k EY)
Wic K- T, 15D S W 1. Omm2 O ¥ — LRG3 219 C, CHS. 1.0mm/min RO p -TBS{H (n=15)
WEZTT> 7. 50T —2IE, —JthlE U, Tukey O HSD MUEIC K > TENER, ADT V5V
7RI & % Weibull 7371 & > CTEZRMEHEIRHIZ X - 7z.
Dk & B 58] — ciliE BT ORR, A IV — ORI OE N p -TBS Il LA A8z 5
Z Tz, SEHE & LT 3 MO pu -TBS & W72 Fig. 11, BRI & LT D Weibull
85 A— 2— D3N Fig 2 1oRd . T p TBS flld C < B<G 71 L, GI& C & EICHAHEIC AR
TEZ R Uz, LIehi=> T, GIERENGEEME Om FiRZ269 2 EWMERTE 2. £z, Wm Hl
E<G = C, PF101fiZ C = E<G, PF90 f#iix C<E<G Z/RL, EZ CIctX, Wm EMMEXWE DD PF10
fill /PFOO X FAF X 23 AREICKEL, Gid C LAMkD Wm flihDH EICK 7% PF10 fif /PFIO {7z 7/~
L7z, DLEORRMNS, SEEH LA =LA T 7 Re—Y TV AT LARHICKZ VRV MLy
Y EBEEOE RS A I 2 NARUE, AT LI &AL 2RI & > THRZ D, RIER
IRREHRHMEOBINTIE, GICKXAHIMUHNREAMNEEZEZ SN, Xz, FIICE > TAIV—EN
FRESNZ 72 TIRAEL, EFOWERAEICHL, WafllBEH TRAZUWENREN TS LRI
%ﬁgﬁlﬁng Y —JBAOE et T
BRI, A— YT T [ e
Ry 7327 Lpna v e
Uy NLY VB EROERRS | B peo |
E: E?ﬁ%% %E/‘Jgﬁ,‘] I ﬁﬂj: K3 G (24504 |_| RIS vy
;‘j]%% ﬁ—d— % c 8 b§¥[J HH L/ TC. . iR . Fig.2 Differencesin Weibull parameters among three conditions

Fig. 1 Differencesin mean values of i-TBS among (hree conditions
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The influence of phosphoric acid and primer treatment on morphological evaluation of the
adhesive resin cement/enamel interface
Cariology and Operative Dentistry, Graduate School of Medical and Dental Sciences,
Tokyo Medical and Dental University (TMDU)
O ZHAO MENGTIAN, Sato Takaaki, Khaled Abu Hasan Mohammad, Shimada Yasushi

[Purpose] To evaluate the influence of treatment methods on resin cement/enamel adhesion.

(Methods] PANAVIA V5 (paste and tooth primer, Kuraray Noritake Dental) and K-etchant syringe (Kuraray
Noritake Dental) were employed. Bovine incisors were divided into four groups (Table 1). CERASMART 300
(GC) was placed on enamel surface using PANAVIA V5. After light cured (VALO LED curing light, Ultradent),
specimens were stored in water at 37°C for 24h. For scanning electron microscope (SEM) observation at
the adhesive interface, specimens were exposed to a demineralizing solution (pH 4.5) as acid challenge, and
immersed in 6% NaOCl as base challenge. Specimens were observed using SEM (JSM-IT100LV, JEOL).

Other specimens were performed nano-leakage test. They were observed by SEM and energy-dispersive
X-ray spectroscopy (EDS; JSM-IT100LV).

[Results] For SEM observation, gaps were observed only in NC. Cracks in the enamel region occurred in PC
and PA. In TP and NC, cracks occurred at the cement/enamel interface. For EDS analysis, line-shaped silver
ions were detected in NC. In PA and TP, this signal was partially detected.

[Conclusion] SEM observation and EDS analysis revealed that the lack of treatment steps may affect the
microstructure of the cement/enamel interface.

Table 1. Testing groups
Code #60_US.ic Phosphoric [Tooth
Polishing
PC
(positive +
control)
PA
(phosphori +
¢ acid)
TP
(Tooth +
primer)
NC
(negative +
control)
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XAF1 overexpression exacerbates diabetes by promoting pancreatic B-cell apoptosis

'Department of Periodontology, Division of Oral Rehabilitation, Faculty of Dental Science, Kyushu University,
Department of Cell Biology and Pharmacology, Faculty of Dental Science, Kyushu University
O Yuki Nishimura', Misaki Iwashita', Takanori Shinjo', Tatsuro Zeze', Tomomi Sano?,
Akiko Yamashita', Fusanori Nishimura'

(H]

2 BRI R OB S Tld~ 717 7 — VEORFEMHIRIZIEABIS E N T2 £ DD, FUEMEHIAC X
% EEASHERIE B AT DANDFE IS M TlE iRV, A IZIEATIZHIC IO T, metabolic endotoxemia
(REBPENBRIMLE) 1<K > THEHMEL Lz 787 7 —5 monocyte chemoattractant protein-1 (MCP-
D & &I K 0 EBICEE U interferon 8 UFN B) W7z T, FELHIFRTOY R bh— XS+
X-linked inhibitor of apoptosis-associated factor 1 (XAF1) FBIZTUES G5 & T, W BMIIDT K —
VANGFEINS RO L.

Tixbh, HETORENE LR, BAMIEDA >R VamEMERL, FERIRIYET TS % nlEE
WWEZ BNz, Z T TABZE TR, BB HIIICISI) 5 XAF1 DIEEHSEETS X URERIR ORAEIC IE T 5
BUCTDWTHRGE L 7z

U5i£]

1. RAW264. 7RI 7 7 —Iflakk%zE OV F B (100 p M) THEE L, IFN B FBIZREE LTz
2. ARV THE—Z—NRIC Xafl BIGFZHAAATENT Z—Z2REEE L, IR B AIFRERAIC XAFL
WP E R T A Xafl Tg ¥ RA) ZF L. 7O AR Y AB XU Xafl Tg ¥ 7 Al
ZTNTHEEE, A1V —t40% £/l 60% @lERZ 10 @B L. &Y ABNTHIVa—
ZEfAER, AV VEMEBRZTTY, HEREB XU RE DA VR VRFIEC DWW TR Uz, F Tz,
FEARIC B2~ 07 7—Y<—7%—, XAF1, Cleaved caspase3 FHHDf#MTI K U TUNEL Ytz T
W BHINAY AR b= A DWTHGEE LTz, E 51, HBEREZHW TV a—ZSEROA 2 A 20
REZREI L, J§ B HINC XAF1 DREHFERE, BERREFEIEIC I I B2 I U 7.
ARSI KA FERER S, BEFHARZFERLZSZEROKEOL EHE LT UREEHRS !
A22-067-0.1-7).

R KR U5 54)

RAW264. 7707 7 —I itz OV F U HETRIT % & IFN BB TFHEB I T IFN B RibhE
BEICTUE LTz, 60% @fsHiRz 10 HEEA LB AR < Y AT, WEEAMMICHN, BigHkc sy
230077 —IREHTIHEL XAFL BEMEKLT=C &5, in vitro, in vivo DEHEDFR T K D
XAF1 FEBIN T THET B ATREMEAV R E Nz

40%, 60% EAEIFEEMICIBNT, Xafl Tg X7 A TIREFAR< T AN, HEAMERER F2R Uk,
60% EfRRF B A Xafl Tg %7 XA T, fOBHCE, B Bl 50 % 82 7% Cleaved caspase3 FH1D
JU#E3 X U TUNEL PRI OB A A BN, ZIV 3= ZEHEA > AV VDA e % & L iz,
KRIIFHERN S, BIERFEHIC~Y 707 7—YMEO N BREENTHET B2 LT, BBy
% XAF1 HEIWHEAT % L & BICHE BHIIEO T R b — ANFHE I N, KRN A VR V3 moukEs 7z
GJIFEI T MWLM STz, $hbD, RETOS 7 a” 7 —YOiEE L2 | Mk
RIELE, NENHRRSSEZ T LA A VSO RIThIA, XAF1 8872t L7cli g a7 R b —
AMGEIC &K B B HlupEERR 2 759 C & TR ORRREDHEEICEI 59 2 C eAVREE NI, 0
CEld, MR E ORI RIE RN NN D2 /T LT A VR VEEZ DK T2 &
oM, RS TEAS L, K BHINIMSREZ DL DICEH B 52 AR SH % T L 2R %
LDEEZHNS.
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Thickening of uterine tissue induced by infection and inflammation of periodontal tissue
and its effect on pregnancy

'Department of Pathophysiology, Periodontal Science, Okayama University Graduate School of
Medicine, Dentistry and Pharmaceutical Science,

?Okayama University Hospital Periodontal Periodontics & Endodontics,
*Department of Pathology & Experimental Medicine, Okayama University Graduate School of
Medicine, Dentistry and Pharmaceutical Science,

“Faculty of Pharmaceutical Sciences, Gifu University of Medical Science
O Chiaki Nagata', Kazuhiro Omori?, Hidetaka Ideguchi', Hidefumi Sako?, Kyosuke Sakaida®,
Moyuka Kubota', Toshiaki Ohara®, Hiroki Mandai®, Kimito Hirai', Atsushi Ikeda?,
Tadashi Yamamoto', Shogo Takashiba'

(HrY]

BHE TIHER R AT E LEW TR L TWAICBEH 5T, H 1 EMEREL AN D2 L EH LT
2. TEOEFREICBWT, KRR 5.5 HIC 1 fMVTNEMRE « NMESRORBRAS DO, NMEERE Rt
WED—DLIE>TWV5. NMEDFRE LT, FBLOETEREERE 2, B b L AZOETREENET S
N5, —FH, NEOH 3 ENIIRENE R R TEROVERAHAE RS SN TED, ZOFROERNEE
N5, 4, vEENRERTE T % Porphyromonas gingivalis (Pg) DREAEHMTURAKNTIC R B R KIF 3 THEEAVR
BENTND. WA, TEaRP RS T, BARMIRER & g LT, Pglcxtd 2 1fiE IgG HuAM A =IC
EOC LWt Ul (GF 64 BEFHARRRRA2AMARE). ULHL, MRS « RIED T B PUEIRIC RIE I 73
DRFANZZALIAATHS. AWETIE, 7 AEREEEARET IV EANT, WEEG - FENTFEBX
AR AR BT I B R R A I R O I T2 -l CRERT - Bt Lz,

bl & J51:]

<A (C57BL/6J, MEME, 9 ildim) o LSEmifllss —Fpeic 5-0 #iRzhigk L, Pg W83tk (1 X 10® CFU/mL, 0.2
mL) 72 3 [FIfERICIEBE S ¥ CHRBAIEZERE Ul (RILKFEIERRE RS - OKU-2021680). B & #7455
oh 4 AR, ERERENCEE N ROER Y X (C5TBL/6], 9-158i) LAl EE, HER, Wi, #ihR~<w
AMKE, HIRARZ TN £z, WREKSHEERG 2 0Nk L 4 BRI T2 L, At HE 340,
oy, FACS M, SSEMEY A b A1 > mRNA FEEIfRNT, 7 U CHIEBOEE (realtime PCRE) %#1To7z.
T oI, ARREEINCER UTIisElEH 2 A9 % B _XAHIEY) terrein 72 56 8 KA S B & [RIRFICE 2 MG
ENEES (30 mg/kg) 95U ANV —ETIVERIERIL, ERFEEE 4 BR%ICHE Lz rEZ2A0T LT
L E ERRICRNT LTz, #iaHbmid, Student @ ¢ Mgz FV 7z,

CEED|

PEREIREECIE, AR R0E) SR LT, HAEBIEARIET (p<0.00D), JEAEBIIFEREICHEN (p<0.00D),
FAHERS Y ARREFARIUE N Lz (p<0.05). HERFEMIE 4 BR%OF=E T, FEREMSEEL, Tk
Wi RS AVE =N (p < 0.05) L, CD45°CD4 'Foxp3” Ml GHilfEE: T #ifd; Treg) OFIGHHREITIEINL 7z (p < 0.05).
—7, THEMNRERICREERL, PgldWdholfcemticNah o7z, £, terrein 285 L7zV 480 —F
FIVTCIE, TEMMTRRG XU Treg OFIAHHREL L FIREE TR T L.

(E%)

FENCHT % Treg DEIG DI FEOIERLE, EFERHEDRED—D & ENTV 218 FENRR THER
ENTW5. BIEFENERIEFENRORRINGIEZ R & UERTRZRIZT EMEENTOSD, TORE
MBI THITH 5. BIEFENER & WEROBEMIIRIETYTIEH 2D, SHOKRN S, Pg DIERIC
S B SAED T EAHIR D RIE « IEXEZEGE L, 1BIET NI ORETZ P % rIREMEAVRIR & Nz,
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Development of bone regeneration product using immature osteoblasts
and three dimensional polymer scaffold
' Division of Operative Dentistry, Department of Ecological Dentistry, Graduate School of
Dentistry, Tohoku University, Sendai, Miyagi 980-8575, Japan
2 OsteRenatos Ltd. Sendai Capital Tower 2F, 4-10-3 Central, Aoba-ku, Sendai, Miyagi,980-0021, Japan
% National Institute of Advanced Industrial Science and Technology, 2266-98 Anagahora,Nagoya,
Aichi 463-8560, Japan
* Department of Oral Science, Division of Oral Biochemistry, Graduate School of Dentistry,
Kanagawa Dental University, Yokosuka, Kanagawa 238-8580, Japan.
O Venkata Suresh Venkataiah'’, Shigeto Suzuki ' , Yoshio Yahata' , Masahiro Saito ',
Akira Kitagawa ?, Masahiko Inagaki®, Keisuke Handa’

Objective : To develop a bone tissue engineering technology by evaluating the regenerative efficacy of
mouse calvaria osteoblasts (MCOB) in combination with 3-dimensional polylactic acid (3DPL) scaffold on a
mice large jaw bone defects.

Methods : A large maxillary jaw bone defect model was prepared in a black 6 mice. The defects were
implanted with either MCOB-3DPL constructs or 3DPL scaffold without cells, or commercial bone
graft material (cytrans) or left unfilled (empty defects). At 4 and 8 weeks post-implantation, the bone
regeneration of the defect site was investigated by histological and micro-CT analysis. In addition,
biomechanical properties of the regenerated bone was evaluated by nanoindentation tests and implant
therapy.

Results : The results of Micro CT and histological analysis demonstrated that implanted MCOB-3DPL
constructs have successfully regenerated bone within bone defects and is significantly higher than the
other groups at 8 weeks post-implantation. Nanoindentation analysis and implant therapy has shown that
regenerated bone induced by MCOB-3DPL constructs has micromechanical properties comparable to the
native bone and possesses osseointegration ability.

Conclusions : Tissue constructs prepared from 3DPL scaffold and MCOB could serve as new regeneration
approach that enables vertical bone formation and provide micromechanical properties suitable for
regeneration of bone in large bone defects.

Acknowledgment
This study was supported by the Japan Society for the Promotion of Science (JSPS)
KAKENHI Grant Number 21H03116, Terumo Life Science Foundation.
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Tenomodulin is involved in collagen production of human periodontal ligament cells

'Department of Endodontology, Kyushu University Hospital,
“Department of Endodontology and Operative Dentistry, Faculty of Dental Science, Kyushu University
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(B35 ] T4, BEA 7tk AR A B E OB D SN T ED, HALICE > TS DA,
ZOHHDO—DE LT, M X CHBROBEEZ TG d 2~ —h—HF 0 anizo, iRtz
PEREMICTIETE « FET B HEDHATENTWARNWT EMRITENS. BLIZThE TS, BRHHOME
<X —A—& L THIS NS Tenomodulin (TNMD) A%, < v b iRIEFIGRICHIEL, b bR B
ZOARMREE < — A — 8, AIfabShiEae, AlaRESEE, BX UMM REEICR S T A e RdiE Lz (B
146 [l HAMFMRF2E RSB TAMRE). Z T TR TIE, wiRIRAIIEE X THERRIC 351 % TNMD D%
HNCDONWT, THICHRZITO e LT

MR KUJTIE] AWFEE, JTUNRFEEIVIRBRZER S ORaE#HS @ A26-181-0), &5 TITSUNAZEE F

7/ I BT R IR AR AR OKEEES 1 30-167) OKRRZIF T .

1. BEEHERED TEUAS HARIEAHARIC 3513 % TNMD FBUC RIE 52 - SD T v b (538, MM oFM
SR 1 BRUE 2 AtkizikE T 5 i K OGN IS ORaHEzILSE, 3
H IS B OMEN T & CIFLE MRS s ORI 2 VT, H1TNMD Hifkic & 2 Stk
{22tz 15 7z

2. FERRA R ERREA AR AIEIC 3510 5 TNMD FEIC KIS 5% © hRiRMIla E LT, AMZRICFR
MEbNEHE Qlisklt) DAk DRIzt RIS (HPDLC) %MWz, flfaddz
P (STB-140 : STREX 1) ZM\\T, EBEAREE 172480 LTz 10% OffifEfifi#iZz HPDLC IC 24 K
gL, FERREE & Heig U 7z TNMD D85 77887 & &A1Y RT-PCR IEIC THgtT L 7z.

3. TNMD FRD RIS 2 a5 —7 VPEEICRITTRZE © siRNA Z VT TNMD OFEHE />
2 27 > Uiz HPDLC I B 2 05— >~ O &%, Sircol collagen assay (< TH#T L 7z.

4. TNMD FEBID HARESIIC 350F 2 Wntba FEBUC MIF 95028 | ABAEIL, 7WX 2787 Wntba DY
AR O 5 — 7 AR R 2 it S % C & 25 L7z (Hasegawa et al., 2015). ZC T,
siRNA 72T TNMD %%/ v 7 X7 > Lz HPDLC I2381) % Wntba DEIE B XU R 87 %
HZEEM RTPCRIEBI U VI A2 71y MEIS TR Lz,

CRED

o T b RO RS EAR O o TSR, REHEEEZ 188 & BT LE M O SRR EAR I 51
% TNMD OFEBUSIEULER & bl U Ty LTz,

o 10% Oz 24 B £ L7z HPDLC 123UV T, TNMD O s 738 EA Uz,

« HPDLC ® TNMD 3i% /v 7 X > UTIkER, Hawttas—>7 v ot AERICHD Uiz, £izH
FRIC, Wntba DL T X TR VI FEHEM R L.

(E5] RERAEDOTRIC K D i RAHAIC B0 % TNMD MR T L, 7z, MRz s &T
PARMSEHIIIC 351 % TNMD R8I EF L2 &5, TNMD RGN HE R & N5 AR AR O 1H
MBI G LT B ATREEAE 2 5Tz, K7z, TNMD OFEHIHNC K O, bR /it a < —
TUEEB XU Wntba BEME N L7z &5, TNMD [ HRIERRKIC W T a5 —7 VR RUC
HLTWaalReMEARIR E Nz

(ki)

o WRERREOIKICKD, T v MHRRHMIC IS % TNMD FEBME 9 5.

b iR RS2 InR % &, TNMD FBD 79 %.

« TNMD OFRIULTIC KD, b hitEMIC IS 20 a o —7 > O B X U Wntba FBHADMET
ERCE



JEEE KO1 (1515)

Assessment of resin-dentin interfaces using focus ion beam/scanning ion microscopy system

O Yungqing Liu!, Yuan Yuan?, Monica Yamauti', Hidehiko Sano!

1Department of Restorative Dentistry, Faculty of Dental Medicine, Hokkaido University
ZDepartment of Restorative Dentistry, Graduate School of Dental Medicine, Hokkaido University

I. Object:
Focused ion-beam (FIB) has been introduced as an ion-beam-based milling technique, mainly used for ultrathin sample preparation. Although
FIB milled cross-sectional resin-dentin interfaces have already been observed, the evaluation of the subsuperficial morphology of bonded inter-
faces has not yet been explored. This study aimed to evaluate the subsurface morphology of resin-dentin interface using an FIB processing and

scanning ion microscope observation system (FIB/SIM).

II. Materials & Methods :

Non-carious extracted human molars were used in this study (approved by the Ethics Committee of the Hokkaido University Faculty of Den-
tistry, No. 2018-09) and stored in 0.5% Chloramine T solution for up to 6 months. Flat sound dentin surfaces were exposed and randomly
assigned to 8 groups based on three factors ; (1) adhesives : Bond Force II (BF ; Tokuyama Dental ; Japan) and Bondmer Lightless (BL ;
Tokuyama Dental ; Japan) ; (2) immersing solutions prior to bonding : 0.5% Chloramine-T (CAT) or distilled water (DW);and (3) immers-
ing times : 5 min or 60 min. After applying the adhesives according to manufacturers’ instructions, flowable resin composite (3M™ Filtek™
Supreme Flowable Restorative) blocks were built-up and the teeth were stored in distilled water (37°C, 24 h). The teeth were longitudinally
sectioned across the bonded interface into 1.5 mm thick slabs (1 slab/tooth/group) and were subjected to polishing procedure. After drying
and coating, in each slab a region of interest through the resin-dentin interface was chosen and milled with the FIB technique (JEM-9320FIB,

JEOL Ltd.). After the milling procedure, a subsurface through the resin-dentin cross-sectioned area was left exposed. The subsurface morphol-

ogy was examined using FIB/SIM system.

II. Results :

‘When observing the FIB milled surface, BF groups showed an irregular appearance and needle-like projections in the bonding layer, whereas
BL groups presented a smooth and regular surface. In addition, the FIB milled depth was higher in BF than that of BL’s counterparts. Neither
resin composite nor dentin showed significantly different morphological feature between groups. Resin composite showed melted and irregu-

lar characteristics, and dentin presented homogeneous and regular feature.

IV. Conclusion :
The FIB cross-sectioning technique is a promising tool to examine the subsurface morphology of the resin-dentin interface. The milling depth

might be a valuable measurement to validate the subsurface structure of different adhesive systems.
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Torsional resistance of heat-treated nickel-titanium endodontic rotary instruments

depending on temperature conditions

O Hyo-Jin Jo, Jung-Hong Ha

Department of Conservative Dentistry, School of Dentistry, Kyungpook National University

I. Object:

This study compared the torsional resistance of heat-treated nickel-titanium (NiTi) instruments under different temperature conditions.

II. Materials & Methods :

Four thermomechanically treated single-use NiTi rotary instruments were selected for this study : OneShape (OS), OneCurve (OC), WaveOne
Gold (WOG) and HyFlex EDM (HFE). Each instrument was further subdivided by temperature into 2 subgroups. Maximum torque and the
distortion angle until fracture occurred were evaluated. Differential scanning calorimetry analysis was performed to measure the phase trans-
formation temperature. Statistical analysis was performed using a two-way ANOVA and t-test (p<0.05). Fractured fragments were observed

using scanning electron microscopy (SEM).

II. Results :

The two-way ANOVA showed no significant differences for different temperature conditions. At both room (RT) and body temperature (BT),
OS was predominantly austenite while HFE was martensite. OC and WOG were predominantly martensite at RT and mixed phase at BT. At BT,
more than half of WOG was martensite, while half of OC was austenite. SEM examination showed no topographical differences between instru-

ments in different temperature groups.

IV. Conclusion :
In relation to a limitation of this study, there was no difference in torsional resistance of NiTi rotary instruments between the BT and RT condi-

tions. This implies that clinicians do not need to consider a decrease of torsional resistance of heat-treated NiTi instruments at BT.
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Effect of root canal curvature location and preset torque settings on torque/force

generation and shaping ability of nickel titanium rotary instruments
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Arata Ebihara, Takashi OKiji
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I. Object:
The purpose of the present study was to evaluate the effect of root canal curvature location and preset torque settings on the torque/force gen-

eration and shaping ability of nickel titanium (NiTi) rotary instruments.

II. Materials & Methods :

The mesial roots of human mandibular molars with a 25° to 35° curvature and mandibular incisors with a curvature less than 5° (approved by
the Institutional Review Board, TMDU, No. D2014-033-01) were selected based on the preliminary micro-computed tomographic (micro-CT)
analysis of volume, curvature, and surface area of the canal. The samples were assigned to three groups according to the curvature location
[apical curvature (curvature at apical 1-5 mm), middle curvature (curvature at apical 59 mm) and straight canal] and were subdivided into
three groups according to preset torque settings (1, 2.5 and 5 N-cm ; n=13 each). The root canals were instrumented with the ProGlider and
ProTaper Next X1 and X2 instruments. An automated root canal instrumentation device with a simulated pecking motion (down for 2 sec and
up for 1 sec at 50 mm/min) was used and maximum torque and downward/upward force were recorded. Canal volume and centering ratios at
1, 3, 5, and 7 mm from the apical foramen were evaluated with micro-CT. Data were analyzed using the Kruskal-Wallis test and Bonferroni test

(0 =0.05).

II. Results :

The straight canal group resulted in lower maximum torque, downward/upward force, volume changes, and centering ratios (i.e., less devia-
tion) at each level than the apical or middle curvature groups (p<0.05). No significant difference was found between the apical and middle
curvature groups (p>>0.05). Preset torque 5 N+cm group resulted in the higher maximum torque and upward/downward force than the 1 and
2.5 N-cm groups (p<0.05). The preset torque settings had no effect on shaping ability (»>>0.05). One ProGlider, X1 and X2 instruments frac-

tured with middle curvature 5 N-cm group and one X1 instrument fractured with apical curvature 2.5 N+-cm group.

IV. Conclusion :
Under the present laboratory conditions, the straight canal generated significantly less maximum torque, downward force, screw-in force, and
better maintained the original shape than the curved canal. The higher maximum torque and downward/upward force were observed with

higher preset torque settings. The preset torque settings and curvature location did not influence the shaping ability.
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A novel remotely generated ultrasonic canal irrigation system : bubble dynamics and efficacy

in removing biofilm-mimicking hydrogel from a simulated isthmus model

O Eun Hyun Park, Seung-Ho Baek, Won-June Shon

Department of Conservative Dentistry, Seoul National University

I. Object:

(i) To provide high-speed visualizations of dynamic motions of the cavitation bubbles and demonstrate how the bubble dynamics have been
translated in remotely generated irrigation with non-invasive sound field enhancement (RINSE) system, presenting the mechanism of action ;
and (ii) To evaluate the efficacy of sonically, ultrasonically activated irrigation and RINSE system (RS) in removing a biofilm-mimicking

hydrogel from a simulated isthmus model.

II. Materials & Methods :

High-speed visualizations of dynamic motions of the cavitation bubbles were conducted. A polycarbonate root canal model containing two stan-
dardized root canals (apical diameter of 0.2 mm, 4% taper, 18 mm long with a coronal reservoir) connected by three isthmuses (0.4 mm depth,
2 mm high, 4 mm long) was used as the test model. The isthmuses were filled with hydroxyapatite powder-containing hydrogel. The canals
were filled with irrigant, and the models were randomly assigned to the following activation groups (n=15) : EndoActivator (EA), Ultrasoni-
cally activated irrigation (UAI), and RS. Syringe irritation (SI) with a 30 G needle served as the control. Standardized images of the isthmuses
were taken before and after irrigation, and the amount of removed hydrogel was determined using image analysis software and compared

across groups using ANOVA (P<0.05).

II. Results :

UAI and RS without degassing exhibited gas bubbles, producing vapor lock, whereas EA did not generate any cavitation bubbles. Transient
cavitation by vapor bubble occurred in the RS with degassing. Hydrogel removal was greatest in the RS group (83.7%) and was significantly
greater than that with UAI, EA, and SI (P<0.01). Hydrogel removal with UAI (69.2%) was significantly greater than that with ST and EA (P<
0.05) . There was no significant difference between SI and EA groups (P=0.978).

IV. Conclusion :
RS with degassing generated vapor bubbles, inducing transient cavitation, and thus avoiding vapor lock exhibited in UAI and RS without degas-
sing. RS resulted in the greatest hydrogel removal and performed better than EA and UAL The effect of RS was also not reliant on the insert or

tip entering the pulp chamber or root canals, which enables it to be effective in conservative endodontics.
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Adhesion strategy for zirconia ceramics : preparation protocol for durable bonding

O Tomohiro Takagaki, Toru Nikaido
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School of Dentistry, Asahi University

I. Object:
The aim of this study was to assess the influence of 1) the ratio of different concentrations of silane to 1wt% 10-methacryloyloxydecyl dihydro-
genphosphate (10-MDP) in primer and 2) experimental cleaners containing 10-MDP on the saliva decontamination of zirconia ceramic and

their influence in restoring zirconia’s adherence to resin cement.

II. Materials & Methods :

Alumina-blasted zirconia specimens were 1) assigned to five groups according to surface chemical treatment with different concentrations of
y-methacryloxypropyltrimethoxysilane (y-MPTS) to 1wt% MDP containing primer as follows : S0) without y-MPTS; S1) 1wt% y-MPTS;
S2) 2wt% y-MPTS ; S5) 5wt% y-MPTS and S10) 10 wt% y-MPTS. After priming, stainless-steel rods were bonded to the specimens with
PanaviaV5 cement (Kuraray Noritake Dental ; Tokyo, Japan) and 2) categorized into saliva-contaminated and uncontaminated groups which
were treated with ceramic primer (P), experimental cleaner 1 (C1), C1 followed by P (C1P), experimental cleaner 2 (C2), and C2 followed
by P(C2P). Stainless-steel rods were then attached to the specimens using PanaviaV5 cement. Tensile bond strength (TBS) test was performed

after 24 h and 5000 thermocycling processes.

II. Results :

The results of Weibull analysis showed the highest significant Weibull characteristic strength in S5 compared to S1 and S10 before TC. SO
showed highest significant Weibull characteristic strength compared to all experimental primers except S2 after TC5K. 2) C2P groups showed
the highest TBS in all conditions among tested groups. Saliva contamination led to a significant reduction of TBS in primer- and cleaner-treated

groups, with no significant impact on C2P.

IV. Conclusion :
1) MDP primers alone are best suited for efficient bonding of resin cement with zirconia ceramic.
2) MDP cleaner followed by the MDP primer protocol may overcome the effect of saliva contamination and improve the resin-ceramic bond

strength.
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