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[Background and Objective]

Trimethyl chitosan (TMC) is the simplest form of quaternized chitosan and a large group of chitosan derivatives.
This material possesses a positive charge, high solubility in water over a wide range of pH, exhibits superior
antibacterial efficacy than chitosan and low toxicity. Considering the properties of TMC, it might be suitable for
irrigating root canals in endodontics treatment. This study aimed to evaluate the potential of TMC as a novel root
canal irrigation material in the aspect of antibacterial activity on Enterococcus faecalis biofilm and cytotoxicity on
human periodontal ligament fibroblasts (HPdLF).

[Materials and Methods]

The 2-week-old Enterococcus faecalis biofilm formed on the hydroxyapatite plate (HA) surface was immersed for
30 seconds in the PBS (negative control), sodium hypochlorite (NaOCI: positive control; 0.5 and 2.5%), and TMC (0.5,
1, 3, and 5 mg/mL). The E. faecalis biofilm biomass was evaluated by crystal violet staining and by scanning electron
microscopy (SEM). The viability and metabolic activity of E. faecalis biofilm were assessed using colony formation
unit (CFU) counting and adenosine triphosphate (ATP) assay, respectively. HPALF were seeded on 96-well plates and
treated with TMC at various concentrations (0.5, 1, 3, and 5 mg/mL). The cytotoxicity of TMC on HPdLF was detected
using a Cell Counting Kit-8 assay after 5 minutes of treatment.

[Results]

The crystal violet staining showed biofilm biomass eradication in the NaOCI groups and TMC groups compared
with the PBS group as a negative control (p<0.05). The least density of biofilm biomass in the 2.5% NaOCI group
was observed by SEM. The viable numbers (CFU/mL) and metabolic activity (relative fluorescence units; RFU) of
E. faecalis were reduced in all groups compared with the PBS (p<0.05). The 2.5% NaOCI group had the lowest
viable bacterial number, followed by a higher viable number in the TMC groups in a concentration-dependent
manner, and the 0.5% NaOCI1 group. The NaOCl and TMC groups decreased more than 90% of viable bacteria in the
biofilm. Cytotoxicity assay on the cultured HPALF revealed that 2.5% NaOCI treatment showed the greatest
cytotoxicity effect, while 0.5 mg/mL TMC treatment had the weakest cytotoxicity when compared with 0.5% NaOCl
treatment. The HPALF viability in TMC groups was decreased in a concentration-dependent manner.

[Conclusion]

TMC exhibited an antibacterial effect on E. faecalis biofilm by reducing bacterial viability in the biofilm and had

lower cytotoxicity compared with 2.5% sodium hypochlorite, indicating its potential for application in root canal

irrigation.
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Inflammatory bowel disease induces neutrophils infiltration into the jawbone to contribute
inflammatory exacerbation
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Dental pulp stem cells transplanted with regenerative endodontic procedures differentiate
into odontoblasts
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Purpose: Dental pulp regeneration in mature teeth remains a challenge due to the close apexes
that decrease vascularization. We hypothesized that performing regenerative endodontic
procedures (REP) in combination with dental pulp cell (DPC) transplantation, would promote
odontoblast differentiation in the regenerated tissue of mature molars. Thus, the aim of this study
was to assess the effect of REP in combination with DPC transplantation in mouse mature teeth.

Materials & Methods: REP was performed in the mandibular molars of 10-week-old C57BL/6
mice through conventional instrumentation and irrigation of the canals followed by the induction of
a blood clot. Then, the canals were left untreated (REP group) or transplanted with DPCs
obtained from 5-day-old GFP mice (REP +DPC group). Mineral trioxide aggregate (MTA) and
composite resin were used to seal the cavity. After 4 weeks, the teeth were evaluated by H&E
staining and immunohistochemistry (IHC) using nestin (specific odontoblast marker), osteopontin
and osteocalcin (odontoblasts/osteoblast markers), also GFP antibodies were used to identify
transplanted DPCs. Prior to transplantation, DPCs were analyzed through PCR and
electrophoresis to assess the expression of stem cell markers SOX2, nanog, c-KIT, oct-4 and
KLF4.

Results: Cultured DPCs showed expression of stem cell markers, SOX2, nanog, c-KIT, and
KLF4 but not Oct4. After 4 weeks treatment, H&E staining revealed that the regenerated tissue in
the REP and REP + DPC groups consisted of an eosin-stained acellular matrix surrounding a
cellular matrix that contained vessel-like structures. This cellular matrix was larger in the
REP+DPC group than in the REP group. IHC staining showed that nestin+/GFP+ cells were
found only in the REP+DPC group. Osteopontin and osteocalcin staining was detected in both
groups with the former being more prevalent in cellular matrix of the REP+DPC group than in the
REP group.

Discussion: The regenerated tissue in both REP and REP+DPC groups showed expression of
osteopontin and osteocalcin, however nestin (a specific odontoblast marker) was expressed only
in the REP+DPC group, suggesting that the regenerated tissue contained odontoblast-like cells
as opposed to the REP group which showed more of a bone-like tissue.

Conclusion: DPC transplantation may improve outcomes of REP by inducing the formation of
odontoblast-like cells that can promote dentin matrix formation.
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Integrative epigenomic and transcriptome analysis of hDPSCs during odontogenic differentiation and
elucidation of usefulness of HDAC inhibitors
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<HFFEE > tfEHIiE (human dental pulp stem cells: hDPSCs) X2 REMEEMIE & U ChE 4 Ze /2B 12 BT 2 fiadR
ELTHIAEN DR BT mWRFFMIASiE G Wi/ ST EEGIRFE~OISARHFIh T 5,
hDPSCs DG H A LETRICI N T v~ F U ZUOEERF A 7 v 712 T2 Z Ll ShTnd, &6
W EADOTEFAETE Y 2R T (7 2ADOERZKT 7 v~ F o ZRoitEE & BICBEET 5 2 &b, MS275
RLTSA R EDE A M RT BF 7 —EHEAl (HDACH) ORI & L CORMAREIfFIND, LA L7225, hDPSCs
DG FMNB/IEIZIS T D HDACE OFYRIFARTZM S22 - Tl 22T, ABFZETIE, hDPSCs O 4 i
SMERRRIZBIT L/ n~F T 72 B T 4 BIEEE Lico €5 ) AL BEFRBIZ (MU A7 0T h—20)
DA EATO, O EY =17 4 7 ZZB{EEP]I HT L, S 51213 MS275 38 U8 TSA #1723 hDPSCs (D%
T LM BERR 1S3 KT T B A T 2 Z L A HI L T2,

<F$HBS X V5> hDPSC 553% : hDPSC (Lonza, MD, USA) % & O &L H (PT-3005) THISHZIZ, 7T A a e Ui e
B-7'U & w v AEERGIN 10% Fetal bovine serum (FBS)/DMEM £ 1% F T, MS275 38 X OV TSA ¥shid 2 W IEZIESN
IZChek 30 H#IE%2% L. alkaline phosphatase (ALP) {EPEMIE S & O alizarin S Yeta TH A FHfAEMIA~D 534 3 H
FHCH L7z, S 5IC, 53 0 HAB L9 H HIT ATAC-seq 72 5 TNT RNA-seq Y > 7 D[EIN & FHR 21T~ 72,
INAFA T =T 4 7 AFHT : ATAC-seq 3 LUV RNA-seq 7 1 7 7 U — 3 — 7 =2 A|ZI illumina NovaSeq 6000 %
W, BoNE_T = RY— RO MY 2 712, Bowtie2 & 5 WM d Histat2 2 VW Ce ~ 77 AFHI (hg38) 17 T
AR LT, BTEYOHL, A—7 7 n~Frv— sl $5ER#% (day0 B LV day9) O, —v 5
I HlE R 71259 B Gene Ontology (GO) f#ATIZ1% Homer % FAV 7=,

FER> ATAC-seq 12 LV, day 0 B X WNday 9 KFFEMICT 7B Y T 4 B EFF 527 v~F 2 E—7 (open chromatin
accessibility peaks (OCAPs)) Td» % day 0-specific-OCAPs & day 9-specific-OCAPs % [F]E L 7=, ATAC-seq & RNA-seq Dt
BRATICE Y, Zua~F o7l T ¢ LR THRBIL dayd THROIEABEAR L, HiC, Fee—x —Ekick
WU, FHBISREE 1T day0 & BREE LT day 9 TIEKY 120 f512H800 L 7=, day O-specific-OCAPs & day 9-specific-OCAPs
*9 % GO f#HT Tk, £ < O3 Terms 23l H S 7243, BMP signaling and regulation 7% day 9-specific-OCAPs 572
Term & L CHItH &7z, BIR T OBERRE @O DT o — kA 7/ A FIZEIZHFIET 5 typical enhancer 33 &
RE N —F AT 7 A BICEEEIZHEFE T 5 super enhancer 1, 3512 day 9 CHRIEAVIZHIN (typical enhancer: day 0
TIX 532 fElEk, day 9 T 3704 #EIEk. super enhancer: day 0 Tl 9 fEik, day 9 Tid 124 fEI&) L. day 9 {23\ T, MMIE
FRT VT YRAT 7 Z—E (ALPL) 7% & D EEIR 3 LFHE AT BT super enhancer FEEANEH 5 L Tu /2, TSA
DIRMIZ X% hDPSC O LfEEITFRS b, WHRIFE L iR LT, ABER=ES A/ T VAT VT h—A
ELFDTINTH>72, —J5 T, MS275 fiIN hDPSC TiE, MEFINEE L iz LT, = v 5/ 21 IE DT Tllias b
EARIE LAe o T8, — B OBAG T RBE(L & AIRAL /) ¥ 2 — VTR % 78D 72, MS275 ¥R hDPSC Tl fibronectin
FEBLS L5 L TRY . ZOFIMBENT LD MS275 KAFMEIT(RME L7 AIKAE ) ¥ 2 — VIR ] S AT,

<EZBLR UMD hDPSC O3 LRIRIC I 2 LAl LIRIAET €2 = X7 1 7 A% fi##] L7z, hDPSC 7y{Litd
FRIZH T D MS275 IRINiE, HDACH BAREIREFRITIZdH 5 © 00, hDPSC DG I M fia ~ 3 btk O LB pE A 2
RELIZZ &b, BRitT L L TOISHRHIRFTE S,
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The influence of zirconia thickness on bonding performance of dual-cured and light-cured resin cements
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Objective: The objective of this study was to evaluate the influence of zirconia thickness on the bonding performance of dual-
cured and light-cured resin cements.

Materials and Methods: 0.4 mm-, 0.8 mm- and 1.2 mm- thick zirconia specimens were prepared from KATANA Zirconia UTML
(Kuraray Noritake Dental). All specimens were ground up to #1000 SiC paper. One side of each specimen was air-abraded with
50-um aluminum oxide particles at 0.2 MPa and treated with Ceramic Primer Plus (Kuraray Noritake Dental). Micro-bore Tygon
tubes (0.5mm-height and 1.0mm-inner diameter) were set on each treated surface and filled with dual-cure resin cement (Panavia
V5 (Kuraray Noritake Dental): PV5) or light-cured resin cement (Panavia LC (Kuraray Noritake Dental): PLC). They were
exposed to curing light passing through the zirconia specimens for 20 s using LED light curing unit (VALO, Ultradent) with
standard mode (1000 mW/cm?). After 24 h water storage, the specimens were divided into two groups: without thermocycling
(Non-TC) and 10000 thermocycling (TC). All specimens were subjected to micro-shear bond strength (uSBS) test at a crosshead
speed of 1 mm/min.

Results: The results of uSBS test were shown in Fig. 1. A t-test was used to statistically analyze pSBS data to compare Non-TC
and TC groups (p=0.05). There were significant differences between Non-TC and TC groups when the same cement and the same
zirconia thickness were applied (p<0.05). A t-test (Welch method) with Bonferroni correction were used to statistically analyze
uSBS data among thickness in Non-TC and TC groups, respectively (p=0.05). Except PLC with Non-TC group, no significant
differences were found among 0.4 mm-, 0.8 mm- and 1.2 mm-thick zirconia specimens when the same cement and the same TC
condition were applied (p>0.05). PV5 and PLC showed statistically difference when the same thickness of zirconia and the same
TC condition were applied (p<0.05).

(MPa)
25
20
15
10

Non-TC

004 mm E0.8mm B1.2mm

(n=20)

e——e indicates no significant difference (p>0.05)

Fig. 1 uSBS of resin cements to 0.4 mm-, 0.8 mm- and 1.2 mm- thick zirconia specimens

Conclusions: Within the limitation of this study, the followings were concluded:

1. Zirconia thickness only influenced the bonding performance of light-cured resin cement after 24 h water storage, but did not
influenced dual-cured resin cement in 24 h water storage and thermocycling.

2. Light-cured resin cement showed better bonding performance to zirconia than that of dual-cured resin cement regardless of
zirconia thickness and thermocycling condition.

3. Thermocycling deteriorated the bonding performance of both dual- and light-cured resin cements to zirconia.
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PAERFEE L L, HEQIIZEE L CE, WEFHRREMEESTTP 25 WIEN-TP OB 21T o7, RWT, #
BERIZLY AV MEHAWTAT LAy K (B4 mm, HS2mm) 285 L7, TOE, A7 LvAny R
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Bonding performance of resin cements with universal adhesives
!Cariology and Operative Dentistry, Graduate School of Sciences, Tokyo Medical and Dental University
20ral Biomedical Engineering, Graduate School of Sciences, Tokyo Medical and Dental University
OShunsuke TAKANO!, Rena TAKAHASHI', Tomoko TABATA!, Chen ZENG!, Masaomi IKEDA?, Yasushi SHIMADA!

[E#]

MEHEEEICB T D LYVt Ay M &AW RE TR, SHEEHRICHE L2 EANE L S5, ITHE, S
I TE D 2= =PV H A TOREM E LY A RRTIREN TN DD, T 5 OHEER S & Lk L7
eI, FZTCAIFE T == T Fe—V 7 IERAML Y v AV VO ANVE, RFE, Vra=T,
AT UL, LVrTay 7 ~OEFEBIS ERE L,

(B & J71E]

2= RN—HY LT Re—> 7L P F Ay M, Bondmer Lightless I (BLII) & EstecemIl (ECII) (hZ ¥~F &
JL). Scotchbond Universal Plus Adhesive(SBU) & RelyX Universal Resin Cement (RXU) (3M) Z 7=, b FKEK
FIth 2 HIE S 2mm D= F A/VE (LR, Enamel) A E (LR, Dentin) OFEBIEAAER L7-, F7o. JEEH) bom D
KATANA Zirconia UIML (7 7L/ U # 57 2 ) (LLF, Zirconia), JEE#J 2mm IPS e.max CAD CEREC (A &2 7—)

(LLF. LDS), KATANA Avencia P Block (7 7L/ U&7 #L) (LLF, Resin block) DFlEIZ HE L, &KL
L7z, TRCOPERE 600 FOMKPFERKIC THHIL, X5IZ, Zirconia, LDS, Resin block 1%, #EHEHRIEERAIC
0.2WPa (2T 50um DTV IFH > KT TR MU ETo T, ZO%K, TR COWEMICEETIRED IC2=3—F /L
7T Re—v 7 BLOL LIESBDZBA L, v~ 74 A 2 F2—7 (N0, 79mm, &S Imm) Z3%E L, L&A
v FECHH L IERXU) #38 A L LED JtRE&T2S (VALO, Ultradent: Standard mode 1000mW/cm?) % FHUNT 40 FOREERR
FEITo7z, 2 TOREE 3TCKPIZ 24 FEFIZE L, h—~ A4 2 1 0 [R(0TC) b L < 1% 10000 [A] (10000TC) #1Z
Z B ANy RAE— R L Omn/min (& THUNE ABHES TR X (1 SBS) ZHI7E L7z (n=20)

(ffk%isotzﬁ%‘?%]

BONTAET., TR SSHIEORER. t-test KO Welch DHIEIZL D t-test ZHAWT, fERRE 5% THRIEE
1To7z. uSBS OfEH%E Fig. 11277,

(MPa)
35
30
25 SN

N ET BN

BLIVECII SBU/RXU | BLI/ECII SBU/RXU BLIVECII SBU/RXU BLI/ECII SBU/RXU | BLI/ECII SBU/RXU
Enamel Dentin Zirconia LDS Resin block
DOTC =10000TC e—eno significant difference (p>0.05)

Fig.1 The results of uSBS test

BLII/ECII @ LDS & Resin block &, SBU/RXU D F X TOHEMKTIL, 0TC & Lk LT 10000TC TITA FITARY 12 SBS
% L7= (p<0. 05), OTC <TI%, Enamel & Resin block i&, BLII/ECII & SBU/RXU @ u SBS IZH EAENRD SR -T2
(p>0. 05),

[Fs5m

BLI/ECH X, =FA/NE, RFE, P a=7x L TEMICLEE L #ERI DS LN 5 ATREMES RIE S vz,

MAMFTEIT, HOUERER R E AR EEAZ B2 OKRR (02013-022) 2B TIT-7,
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Zinc promotes the remineralization of demineralized dentin

1.Division of Clinical Cariology and Endodontology, Department of Oral Rehabilitation,School of Dentistry, Health Sciences University of Hokkaido
2. Department of Dental Materials Science, Asahi University School of Dentistry
3.Department of Restorative Dentistry and Endodontology, Osaka University Graduate School of Dentistry

(OSAKURAI Masahiko, MATSUDA Yasuhiro, OKUYAMA Katsushi, YAMAMOTO Hiroko, Mikako HAYASHI
and SAITO Takashi

[B#Y]

GHFBICBIT D EARKILTIEIANAA X787 4~ (HAP) OfffE L L iR 721 T, a7 =4~
RS LTZRMERNICRBIT 28K b HE T D, AU T2 VLR (PAA) I3FRRMERIC R 2 AL Z /T 5 2 & @G &
WCTHEY, RHE SO FHOTZDIZIZ HAP OFUKINHIZZ T TR a7 =7 Ui b BEE Ch D, —F, Hifh
XMMP A H L 27— v R L@Wt%ﬁa’@“é EHWE SN TV D, RIFFETIE PAA THIK L+ 8 FH 2 7
— 5 BT D FAIKAGIZ DO W T REH T IR /3T A3 FTHEZR In-air micro-beam particle induced X-ray/y-ray emission

(PIXE/PIGE) &AW THE 2B ZRoT,

[Br8F & J7iE]

U L E T (n=5) Z KAk (IsoMet, Buehler; #A ¥E F7 L— REM) & MV T Ml e
12 300 um DESZYIY H Lkl E Lz, D%, 10%KRY 727 UNMEEREKR (KUY T 27 U A 25000, Eﬁt74’/l/A$u
JEHEEE) (PAA) & 10%FLIE (RRikalle, & L7 A L AFOEHMSE) ¥R (Lac) DIRIZ 37°C T 72 IFHHRTE L TILIX
WG A E R & ERL Uz, MOBHEE L L C 1% EIRERAIR (ZnCl) . =2 b a— Ll & U TREA A v 28K (DDW) 12 37°C
T 24 WRERNRGE LA AIKALATLIE 21T o 72, BAKIREDT-® . FAKAEER (0.02mo0l/1 HEPES, 3.0mmol/1 CaCl,,
1. 8mmol/1 KHoPO,, 130mmol/1 KC1, pH7.0)) (Re) (2, =¥ hu—/L& LTHiA A 788K (DD 37°CT 1 EERE
B LUEARILE T 72, EERFIEIC L 0 EBRKLEE, filsl, FaRKCABOMAE DRI X A6 (PAA-DDW-DDW
BE.  Lac-DDW-DDW #£, PAA-DDW-Re £, Lac-DDW-Re Bf, PAA-ZnCl-Re &, Lac—ZnCl-Re Bf) OBtz L7z, &
REHZ BT D LT 5B L OO Y AL £I1E In-air Micro PIXE/PIGE {42 AW T ILHzR RSN Lz, REHF DT
SRR IE O FHIENT 21X SPSS Statistics version 29(IBM, Armonk, NY, USA) % f\W\C—cid @ 58047 (One-way
ANOVA) & Tukey HSD %47V, HEAKYE 5% CHgHIT 217 72

(R K OEZE]

In-air micro PIXE/PIGE {EIZ X B BUK B A E~D H )L+ 7 AETIE 2 kv —/L (PAA-DDW-DDW, Lac-DDW-DDW) &
Fe# U C Lac—ZnCl-Re BEIFA B ZEDGBO LR h > 7, PAA-DDW-Re, Lac-DDW-Re Bfix =t b v — LR & il L CHEAL
WAV AEOBENZ 8%, PAA-ZnC1-Re I% PAA-DDW-Re, Lac-DDW-Re #f & Lbifls U CEEALIZ AL L 7 A DB % 78
72 E B HE DY JAL R Tl PAA-ZnCl-Re BETHENDEL Y IAZ 321D BTz,

AERPOARY T 7 UV VEBIIBUR G HFEIZRB W THEA O AR E IV U AETD AR, BAKILZ(EHET 55
DRE I NI,
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Effect of remineralization of zinc containing glass ionomer cement on enamel in vitro
Department of Cariology and Operative Dentistry, Graduate School of Medical and Dental Sciences,

Tokyo Medical and Dental University (TMDU)
(O Khin Myanmar, Go Inoue, Xuefei Chen, Yasushi Shimada

Objectives: This study aimed to evaluate the remineralization effect in white spot lesions on enamel by using conventional glass
ionomer cement (GI) and zinc containing GI.

Methods: Thirty-three bovine enamel specimens were divided into 3 groups: control, Fuji IX (GC Dental Industrial Corporation,
Tokyo, Japan), and Caredyne Restore (CaRe) (GC Dental Industrial Corporation). The enamel specimens were polished and left
with a window of 5 x 4 mm?. Then, white spot lesion formation was done by immersion in a demineralization solution (1.5 mM
CaClz, 0.9 mM KH2PO4 and 50 mM acetic acid adjusted to pH 5.0) for 4 days. White spot lesion depths were imaged and
measured by Swept-source optical coherence tomography (SS-OCT) (IVS-2000; Santec, Komaki, Japan). After that, halves of the
specimens’ window were treated with Fuji IX and CaRe respectively, and the other halves were covered with varnishes. And the
pH cycling was conducted for two weeks with remineralization solutions (1.5 mM CaClz, 0.9 mM KH2PO4, 130 mM KCI and 20
mM HEPES, pH 7.0) and demineralization solutions that used for white spot lesion formation. The specimens were imaged and
measured using microcomputed tomography (Micro-CT) (InspeXio SMX-100 CT; Shimadzu, Kyoto, Japan) at 5 time points:
pre-demineralization, after demineralization for 4 days, immediately after treatment, 1 week, and 2 weeks after treatment. Mineral
density was calculated from the lesion surface to below with a volume of interest (VOI) of 200x 200x 15 um?, at the center of
treated window. Scanning electron microscope (SEM) (JSM-7900F; JEOL, Tokyo, Japan) imaging was done at 3 time points:
pre-demineralization, after demineralization, and 2 weeks after treatment. The 2 weeks pH cycled group was cut into halves. Then,
treated GI were gently removed and imaged with an SEM from two views (surface view and cross-sectional view). Statistical
analysis was performed with two-way ANOVA with Bonferroni adjusted post hoc tests for Micro-CT results.

Results: Mineral density (MD) values in Fuji IX and CaRe groups were significantly larger than those in the control group after
application, 1 week and 2 weeks of pH cycling (p < 0.05). MD values in CaRe group were significantly larger compared to Fuji
IX group after application, 1 week and 2 weeks of pH cycling (p < 0.05). SEM imaging results showed that CaRe group has an
inferior remineralization effect with the mineral deposition. CaRe group had more repaired enamel structure than those compared
to Fuji IX group after 2 weeks of pH cycling.

Conclusions: Caredyne Restore was effective in remineralizing the white spot lesions in enamel after application, 1 week and 2

weeks of pH cycling.
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Streptococcus mutans 7 A Z 7 4 )V AIZRIETHE
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The effect of on-demand aqueous chlorine dioxide solution on Streptococcus mutans biofilm

Department of Restorative Dentistry and Endodontology, Osaka University Graduate School of Dentistry
(OONO Shunka, SHIMAOKA Tsuyoshi, MAEZONO Hazuki, ASAHI Yoko, TAKAHASHI Yusuke, HAYASHI Mikako

| QE]:5))

WEA . RudZemiiinibds K ORI ORGERB OB, HEROT T v v v F OB TN 7 7T BR#R r—
ANEL o TS, HEST OfBIE LT, SERAIRLRIAL WO TEY . REMREEFHANC 7 nr~F
e rnarig (CHX) N onbd, BCKTAKERIN TS CHX X, TOHEIERRES N TWEL—T
BERT T 74 7% —va vy I BRELZEMNGH Y, DOETITFHSEITIEAAEROERE T LEREARERE O
TR, & ZCARIIFETIE, AFERNME IO DR ERNR & AR 2 2 G R O BTHIEA C b D B B HELR
FlEA A 2 KK (Matching Transformation System™ : MA-T) (2 B L, HES 7~ 2 /&8AIC, Foda 72068 A &k
IZOWTHETT 2728, 2 8hBIEME CTh D Streptococcus mutans D/3A F 7 4 v W52 D FENZ-OWCREHE L 7=,

(38R 05 k]
1. MA-T OEFEMEIIXIT 5 Pt OBE

HEERERR & LC S mutans NCTC 10449 #k& i L. MA-T Of/NEEHLERE (MIC) 3 L O/ MEERFE (MBC)
WEEBZ o7z, £z, R/NEERFMZ Time-kill 3BRIC CTHIE L7z, BRI & U COREARM AR, BPEt i &
LT 0.12% CHX &M= (& n=3),

2. MA-T O3 F 7 4V 2k DBt ot

BERSMETTAA Ry 7R84 T 4 A7 BIHER LT S mutans 734 7 4 L 2% L, 100 ppm MA-T % 1
b 1 REE S8, AREEHER L OB L —F—BEE (CLSM) #l84 3k 2o/, RBIEIREE L LT
BZERK, BEERTRREE L LT 0.12% CHX Z M7= (K8 n=3),

TR 1 BLO 2 THOLNTHERIL—ICBLE S BT (One-way ANOVA with Tukey’s HSD post-hoc test) 12 & ¥ #t it
WA B Z 72 ->7- (0=0.05),

[HEBIOEE]

S. mutans 12X 3% MA-T ® MIC 1% 3.9 ppm, MBC i% 15.6 ppm T CHX & [RMETH >7-, Time-kill B Tix,
THIEAREE 2R L C 100 ppm MA-T 1% 2 0L EfE & ® 5 2 L1289, 0.12% CHX (% 30 BEILL EOfEH CRRE:
Hi L TOMBEOHEZ RO R Mo Tz,

8 HRMIEEE LI2/NA A7 4 /L AR L, 100 ppm MA-T LT 0.12% CHX 1Z & Hi2 1 MBI 10 23R 1EH
TIHERBEOWMD 2RD R0 oTz, LovL, 30 DEEHAEE2 Z LT MA-T Tlit, CHX & LAREICAA A7 4
VB A S5 2 & BVERBAER LU CLSM BIEDRE RN bR I,

PLEXY | MA-T (33705 E 2 L TiE CHX & W ZEZROEMMEIZS 2 b DD, JER SN A AT 4 VAT
% UTIE 30 EEH S ® 2 2 LT CHX LV b ARBREREF > Z LAVRS o, fERMIZIE. MA-T & KR
BERATRE RN —= > L a2 B ROV =2 Ve EADIEHAZHEFIC AN RGBS LETH D, E/o, AENTEERICEK
SNBBEFEFED A AT 4 VA% LT MA-T (34 B &3R5 28 2 R RAEEENRE X bz, OENTO
MA-T OFFOPNA A7 4 VAR B L OMEBEIC OO THBICBE L T, 4% 21T5 TETH S,

[#5m]
MA-T %, S mutans /A &7 4 )V AITKT DI 60 REEDREZ AT 2 Wit rmE S,

AFSE1E ISPS FBHFEr JP22K09998 MBIk &%= b D TH 5

40 —
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The effect of silver diamine fluoride combined with potassium iodide against cariogenic
biofilm formation: In vitro
%ﬁ?%k?k?ﬁ%l:fﬁ?’ﬁéﬁ%ﬂ RSy S R e AL Y 3/ e R o L R (s S
(OJutharat Manuschai, #ME B, 779 %75, Niraya Kornsombut, it &, 75/ BEAR, &KH &1,
FHH &, B HHES

Division of Cariology, Operative Dentistry and Endodontics, Faculty of Dentistry & Graduate School of Medical and
Dental Sciences, Niigata University
(OlJutharat Manuschai, Maki Sotozono, Shoji Takenaka, Niraya Kornsombut, Ryouhei Takahashi, Rui Saito,
Ryoko Nagata, Takako Ida, and Yuichiro Noiri
Introduction and purposes of this study: Silver diamine fluoride (SDF) combined with potassium iodide (KI) is expected to
exert antibiofilm effects as well as inhibit the caries progression. However, its clinical efficacy remains unclear because most
studies have used a single bacterium. This study assessed the effects of 38% SDF with and without KI against cariogenic
mixed-species biofilm formation on human root dentin surfaces and ion incorporation into root dentin.
Materials and Methods; Mixed-species biofilms consisting of Streptococcus mutans, Lactobacillus rhamnosus, and Actinomyces
naeslundii were developed on specimen surfaces that treated with SDF or SDF + KI for 24 hours using a modified Robbins
device. Untreated specimens were used as controls. Biofilms were evaluated using confocal laser scanning microscopy, scanning
electron microscopy, colony-forming unit (CFU) counts, and quantitative polymerase chain reaction. Ion incorporation was
analyzed using an electron probe microanalyzer.
Results: The results show the lowest biofilm mass comprising mostly dead cells in the SDF group. The numbers of biofilm
clusters in the SDF and SDF + KI groups were lower than those in the corresponding controls, in accordance with the significant
decrease in CFU count (p < 0.01). SDF + KI application resulted in less silver and fluoride ion incorporation than that of SDF
alone.
Discussion and Conclusion: These results revealed that SDF-treated root dentin surfaces regardless of KI combination
significantly reduced biofilm formation, although KI after SDF application affected the amount of silver and fluoride ion
incorporation. In conclusion, applying SDF with or without KI on exposed root dentin can be promising strategy for root caries
prevention.
This study design was reviewed and approved by the Ethics Committee of Niigata University, Niigata, Japan (Approved No.
2022-0069). This work was supported by JSPS KAKENHI Grant Number JP21H03117B, 21K16990.

Attach to the sampling Saliva pellicle Initial bacterial
plugs of the MRD formation (static) adhesion (static)
Apply test agents
12 m (SDF or SDF/KI)
g3 i —>
Sm:Lr:An
Create 2 root dentine 1:1:1
specimens (N = 56) Aerobic Condltlon’; Anaeroblc conditions
C, 30 min

. SEM (n=2/group)

1/10 BHI + 0.05% sucrose (2 mL/min) . CLSM (n=2/group)
Anaerobic conditions 37 ° C, 24 h

> L] Viable bacterial count (n=5/group) %%

. Total cell count via qPCR (n=5/group)

=  EPMA (n=2/group) **

*% Use the same samples for analysis

Figure 1 Experimental flow chart. Sm, S. mutans; Lr, L. rhamnosus; An, A. naeslundii; naeslundii; BHI, brain heart infusion;
SEM, scanning electron microscopy; CLSM, confocal laser scanning microscopy; qPCR, quantitative polymerase chain reaction;

EPMA, electron probe microanalyzer.
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Influence of Different LEDs and a Laser Light Curing Device
on Resin Composites Knoop Hardness Top/Bottom Ratio
Department of Operative Dentistry?, Division of Biomaterials Science, Dental Research Center?,
Nihon University School of Dentistry, Iwasaki Dental Clinic®

O ISHII Ryo'?, AOKI Ryota”, HYASHI Kana", MUTO Rei",
TAKAMIZAWA Toshiki!?, ARAI Hiroyuki”, MIYAZAKI Masashi'?, INASAKI Keisuke®

(w7t B Y]

ARy bV UEEIR, BEVATABEICarRY y b LY OB OB B T, OIS #EH
DIERLTWD, —F, KUOENEIRIN LTI EROBRIC L 2BERRRLa VRY y PP OEAMED
ETFARCBERHRENL TS, ZNLORBEE RIS 572012, BERBEEOIHSC AV 7 4 va R Yy hLyyv
DBFER LU OURMTONTE I, FHC, HRESROESRITE L, B LED A #HHT5Z L TH
SREE A LS, BRRINERE A BLHE S W 2 & LED R EA TR ST\ 5, —F, LED IZRORME L, o
BN > TRIEBMEN R EL R D 2 20 h, BEOVERICBOTIRNBENRET 2, 22T, L—F—0FT
FMRIE (U A—a ) [ZHEBL, SGIBIEORNT LI L—F— 2R E 5 RN Sz, £2
TEE DL, L—P—RIRARO BRI L M 2RO —BR L LT, MRLARDZa RV y hLYVrDOX—TH
& (KNH) %37 A—4—& U CHREMHREOMFT 21T o 12,

[bEkR L OVHIE]

B U7 IBE BRI L — W — Y38 & L C Monet (Morimura), & 77 LED PRSHER & L C VALO Grand (Ultradent
Products Inc) 33 & O Pencure2000 (Morita) Z{FEH L7z, AT > kL2 & LTI Beautifil Flow Plus X FO3  (#2J&)
# £ Ut Omnichroma Flow ( s 7 Y~ 7 v V) i Uiz, 7z, SV 2 7 4 va R Yy LY & LT Beautifil Bulk
Flowable (fA/&) 35X ¥ Omnichroma Flow Bulk (k27 ¥~7 > % )L) &M\,

L EMR R DRYER J ODERS S

MERARF OREICEEL, Kz BAD 7 AR CEE LZNE 6mm, &S 1mm, 2mm BI04 mm OMFRTZ
AF v I @INIL V=R NEBIE LT, RU AN v T A% U CORBREZ1T 72, KA SE, Monet T
T 1 BE®H VT3 M, VALO Grand (ZA X & — FAXU =20, =27 A 73U —3 B[#, Pencure2000 T3
Hee— R 20 M, M — R3O 6 e Uiz, £z, BBFHEREIA225 0 mm, 5 mm X010 mm &
Lz, ZHHORF % 25 CORKHT 10 55H 5\ 24 BEREEE T CHRE LI boallE iR & L,

2. X—7EE (KNH) OJE

KNH JIE B Ui, MIEART 28/ MEER (Via-S, Matsuzawa) (ZFFE L, i 0.25 N, WEEERER 30 o
FMFCHIE LT, F7z, WERARA oS L Emohk, RO 5 AP oW TTo7z, Hoii-Ens, M
S D KNH (253 5 K 00 KNH O#FI& % FH Lz,

[ R LB ]

BONZ KNHRBROBERND, AL ar Ry Pk o TRARDMEERLIZLOD, L— —KiR5 i
Far KUy LY OBBERIOESICELLT, | MO Lz L, 3 BEORIICL > THRIZH ! KNH
LT, Fio, BEmEICHT 2EmO KNH OF& X ERT28m4aE R L7z, £/, %& LED BHARKRICBWTH AR
BRI & 2 s RS & el U, ARUEE— NI & 2 IR S TRV KNH 278 L, IRETTE S § 2 JEHE © KNH O F|
B LA T ER LT, £, b P OURE I LED MU L i U, BRSTIEREC X 25283 o T,
[#55m

PR IR 2RO RFEIZ 2 N TN R DBDOTHY, T A—F—L L THIE LI AUy LD r ORI E I2h 2
DEENP S NT, B, VP —HBIE BT E2) A= a VTR ARG A7 L TIXAFNER T 2b 0L %
b,
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Restoration of large molar cavities using a flowable composite resin

Department of Operative Dentistry, The Nippon Dental University School of Life Dentistry at Niigata
(OSHINKAI Koichi

[#=1

Ty I NaryRYy hLYy (LT FCR) X, TBEE~DRLAORE ), (AL b T T r—vary )y
O OEEFER 70 ERGRBMEEE AT 5 Z 80 B OEABR CHEWAEIC b SN TS, BIRELPITA
FLAT V=B ~OBAIZ RO TNV, 7 4 7 —DEAET v VRRELINED W BRI X > TtErdE s h,
FIRIR AT 72 EIRA A b L AR A0S b al e & 72 © EIRIC72 W >2 % 5, F 7=, high flow, low flow, Super low
flow 72 &, 7a 7 U 7 4 IZHEENEIT b, BIIZSE U THEWS T 5 Tns, & <IZ, Super low flow ® FCR 3K
BHEOTEREM GITA ARG < DNAEDOHZ LT RAWKEEO 3 RNy MUY ABRISH STV D, A,
Super low flow ® FCR % Fi 7= K F i KA ERIRIETR O BRRFE B 4 #2759 2,

(=]
EHID 587k, L. A U —BBEE EIRIOORBE Uiz, AL LEEAMISE 1 ORF M. BEEE - Rr A L, BUE - D

W HNTz, BRI JRATRER AT > T D T A= F A E L. ~A 7 0 A3 —FIKEE T CEEREZ1 7572, 5
B NI T oI ANy RE—RIZERRS A YEL RARA v hE2EE L, HRBMCGEFELEBBENCRELL, £
D%, BRERRRAIK 2 2 e 2RI U CORGE 2 RS Ui, RBGERER OYOIET ¢ A 3 RAI=$ X 7 ~_—
2 CHEEICHRE Lz, TORE, L EMEZ &1 KRENR (MODBP) L7857z, HEREWEAZ KT 520, k&
BHEOBIS B ERFICH T2, BEOREOL L, av Ry NP UVEBEE 4T/, ¥, Ky Frr by
Voo (OIv 080780 s TeL s T 472y F Uy (10 BE) #{Toktk, 777 4 VAT RS
R®2 & HWT A =B —fRICHEWEF AR 21T 572, FCRIZ, BEa—T 47 4V - 7u—+ 772X -F00 (f2fa) o
A3 EA2DV=— REAW, X UDIGEOEMREEZER LT2th, 20RO X A VAT Ak AV Clat DB m 2R
BEAHE L Ciat MR 2, [AARIC U CGRODAIEEZHEZE L7, KIS, WA~ BRI - 7o @i A W28 LT, HEifEE
BREEEABRAE L, PUBIE A3, AMBIE A2 V= — RZ2 WV, 12 mm FRFE O & CHUK L LIRS 248 0 3 L TR 2R E ke
EEHE LTz, =7 X —E oAy RE—REHBRHLA YEY RERA 2V MEAWTHEERRETRE ATV, Y OWLE T
¥T. VEMBICH BB E21T o7z, | AERE% O R CIIFER O SLRDHERE S, REAITRO b RroT,
EFIO 525, BIE. WMARE EFRICREE Lz, AL FREE 1 REM, BEEE - FRtdima L, BUE « —iBrEmKE
W2 RT A, BEVEE ARBEIERNEDZ &, BRLiza v Yy MUY UEER (0B) 2iHT, 1HE  EFO
LIRRRICHTEIR 21TV, <A 7 B 2 a—TREE T CEEREEIT o7, BEEDERET 2 L REBAE[ITH
LR LT e, S ORERITTIEL, BB OBEIER® Siie o 728, KA O KB R BITIAFEFRIC KON, Bl
FHO— AL DNEZER (0B) Lieoiz, JEFIDOL RIS L CEIMO M AT, IR L O EIFE 21772, 24
% OFTR CIEEIUEHEF S, REAGITRO bR T,

(&4 & s

FCR % FW e KFWRBEIRER L, 73— 5 AP5E., JERHEE T CHRIE L, ERRETIE L LFTEEZ1TS &
1~2 HEE TAREG R RIFR THE R CTE 1z, Y T - TE 72 in vitro IZ11F % FCR OEEFERRBRT — & 030k -
OYMERTRT — & 1B b, RERKRBERICI T 5 FCR OERRAA RN TSR EN S, 20k 5 2mEplid, 325 L2
SMTBZE AT TV D, BRIARBERTIZ L A LR, Ak, ~— FEEOA, KEEREIRO FCREMHIZBE
2l & BEARAFIE O M & BRI = BT v ADBANEEND,
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Marginal Adaption Analysis of CAD/CAM Resin Crown with Non-invasive Methods
1.Cariology and Operative Dentistry, Graduate School of Medical and Dental Sciences, Tokyo Medical and Dental University
2. Oral Biomedical Engineering, Graduate School of Medical and Dental Sciences, Tokyo Medical and Dental University
3. Department of Operative Dentistry, Faculty of Dentistry, Chulalongkorn University, Bangkok, Thailand
OChen ZENG', Tomoko TABATA!, Rena TAKAHASHI', Junichi SHINAGAWA', Masaomi IKEDA?,
Shunsuke TAKANO!, Yasunori SUMI', Junji TAGAMI'?, Yasushi SHIMADA!

[Objective] Marginal adaptation is a crucial factor in the long-term success of the restoration. Although silicone replica method is
one of the standard methods in order to assess the marginal adaptation, it is an intricate and time-consuming method. swept-source
optical coherence tomography (SS-OCT), which is noninvasive, high-resolution, cross-sectional imaging technique, has been
employed in dentistry. The objectives of this study were (1) to compare silicone replica method and SS-OCT method for marginal
adaptation analysis, and (2) to compare tooth locations in terms of marginal adaptation of CAD/CAM fabricated resin crown.

[Materials and Methods] A prepared mandibular right first molar model (A55A-461, Nissin) was set on a typodont standard
model. An intraoral scanner (Trios 3 Pod, 3Shape) was used to scan this prepared molar, CAD/CAM resin block (Katana Avencia
P, Kuraray Noritake Dental) was milled with a 5-axis milling machine (DWX-50, Roland) to fabricate 14 crowns. Marginal
adaptation of buccal, lingual, mesial and distal points was assessed by silicone replica method (silicone) and SS-OCT (see Figs. 1
and 2). The Wilcoxon rank sum test was used to compare silicone and SS-OCT at buccal, lingual, mesial and distal points,
respectively. Welch's t-test with Bonferroni correction was used to compare each point within silicone and SS-OCT, respectively.

All statistical analyses were done at a significance level of 0.05.

| Abutment Tooth

Fig.1. The image of silicone replica method Fig.2. The image of SS-OCT method
. . . (um)
[Results] Fig.3. shows the results of marginal discrepancy of 200
silicone and SS-OCT. Although there was a significant difference 150
between silicone and SS-OCT in lingual (p<0.05), there were no 100

significant differences between silicone and SS-OCT in buccal, &

mesial and distal (p>0.05). There were no significant differences 2 Buccal Liﬁgum Mesial Distal
among buccal, lingual, mesial and distal points within both silicone oSilicone @SS-OCT

and SS-OCT (p>0.05).

‘e—ae shows significant difference (p<0.05)

Fig.3. Marginal discrepancy

[Conclusions] Within the limitations of the present study, the followings were concluded:
1. SS-OCT method can be alternative to silicone replica method to assess marginal adaptation.

2. Tooth locations did not affect to marginal adaptation of CAD/CAM fabricated resin crown.
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Effects of Cardamonin on Inflammatory Mediators Expression in IL-1 8 -Induced

Human Periodontal Ligament Cells
")Department of Regenerative Dental Medicine, Tokushima University Graduate School of Biomedical Sciences, *’Department of
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cardamonin [ AP E D> 3 U TRMEMICE £ 5 EFNEEME TH 5, cardamonin 1T Z NV E THIIEMEMH., 4K
B - fRERRER OFFENER 72 EOABIGHEERAN S 2 Z L BT TICHE SN TV D, Fox 135 159 (8] B ARERHRFS
DRI T INF- o THIBE L7z b bR MG (HPDLCs) DRFENE A T ¢ =— # —pE/E % cardamonin
DS B FEWE LT,

AREFFETIE, TNF- o IS ORETH cardamonin MPLRIEMEA 2R T NENEMHERT D720, IL-1 B BFHET D
HPDLCs DRIEM A F 4 =—Z —pEAIZ H- %2 % cardamonin DEEIZ OWTHREB 21T 9 E L L-, 7725, cardamonin
28 TL-1 BT £ 0 HPDLCs \Z#BE SN B RIEMY A F A > Th D IL-6, CCL2, CCL20 I3 L TN CXCLL0 FEAE, Alfass
T (ICAM-1) FEHZR BN C0X-2 FHUZ L 2 5B HOWTHRE 21T - 72, F£72. IL-1 B 23 HPDLCs MM CiFi:
b+ 25> 7 sER T (IKKa /B, NF-kB p65, [ kB-a, STAT3) (25 %% cardamonin OFECE L T LM
2ZLHHME L, &HICINF- o 358 T BB LEESR Ch 5 HO-1, NQO1 DFEBUIXTT 5 cardamonin DA
WTHRETZ1T o 72, F 72 U4 cardamonin @ L& 7% —THh 5 FH0 A 3TV % Aryl Hydrocarbon Receptor (AhR)
DOREHIZE L THBF LT,
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HPDLCs 1% Lonza fE X W A L. 10%FBS Z & ¢e DMEM B5HIIZ T2 LSEBRICH W=, 22 7L MZEE L7z HPDLCs
% cardamonin 777E T & 5 VW MIFEIFAE FIZC IL-1 B il & 4T\ IL-6, CCL2, CCL20 33 J N CXCL10 EEAE % ELISA J4IZC
fRNT ZAT 272, S BIZ, western blot % T ICAM-1 38 KON COX-2 DF&BL, HfAN > 7 T AREIN T (IKKa/ B\
NF- kB p65, IkB-a ., STAT3) DFBIB LY Eb, HilRfbEEE D HO-1, NQO1 EELDMHT #1772, F7=, —HbD
TR CIT AR OT % T=A hTh 5 CH-223191 {7/ F T IL-1 8 & cardamonin C HPDLCs ZXLFR LRI & 1T o 72,

[l

cardamonin  IL-1 8 25%53% L 7= HPDLCs ¢ IL-6, CCL2, CCL20 33 J U8 CXCL10 FEA: 72 & TNT ICAM-1, COX-2 F&3R &7
#ll L7z, F£72. cardamonin | IL-18 233F&E L7= IKKa /B . NF-kB p65, I kB-a. STAT3 OV {72 HONT Tk B-
o DARZEAHIL 7=, & 51T cardamonin (X, HO-1, NQO1 DFEILZ MG L7=, CH-223191 X IL-1 8 ANFFE L7 1L-6 5
KO A VPEAIZRITT D cardamonin DOHIZNHE & 1855 L 7=,

[F5B L 0%

AEDFER X Y | cardamonin 1% HPDLCs 0 NF- « B 38 L TV STATS D ¥ 7 U RERBE OTEMALZ LET D Z L1c kv,
IL-1 B AFFET 5 b MR S TL-6, CCL2, CCL20 35 & X CXCL10 PEAE 72 & UNC TCAM-1, COX-2 F&BL & 44
5T ENRBINT, F7o, cardamonin 23t MR IO IR LR BB AR T H 2 L b N E R o7,
& B I|Z cardamonin 1% ARR Z " U CHIRIEMEA 2 RHE L CW D AIREENE X Dz, 20 Z & L0 wEARKRERFT~O
cardamonin D512 > THARBSHNZD 1L-6, CCL2, CCL20, CXCL10, ICAM-1 35 J T8 COX-2 72 & DRJFEME A 7 ¢ =—
X —OFEADH S, HO-1 72 & O PR EEEE IS 5 2 & THlfE K2R AT C ORI 72 JNE S A I T & 25 7]
REMED R ST,
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Human alveolar bone derived immature osteoblast-like cells: a new cell source for bone tissue
engineering.
Division of Operative Dentistry, Department of Ecological Dentistry, Tohoku University Graduate School of
Dentistry", Division of Endodontics, Tohoku University Hospital®
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BT, IASWE K THITHEM B TOBIRENED D L 9 1Zk oz, Lo LEFRIZ 2T B Mk 2tk
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UHY Ly RYta), F72E R PCRIC L 0 sk~ — A —BE T O FBL & MGk L7z,
~ U A TN SEER  HAOB & £k % 7R FESE OB AT O fie b Aol GO 2 RET 570, K548 L7- HAOB & & Fli
#iHEA (NeoBone, Cytrans Granules, Osferion, Refit—Dental, Bonare) IZEfE L, R~ A (SCID~w A : AAY
LT) O T~ LT,
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BT © LELOBER TR LN EHI DWW T, ~v MR ) A VUYL L DA A 1T 7R o T,
[fE5E L OB 5]

Sy B S 2U72 HAOB I3 MM~ (bif 8 2 L R YA Ttk Z R L, S-S bBE~ — 7 —BIn F ORI LR
D, ZOZ LG HAB IXFHMIE~DOMEREEZ A L TWAH I L WRBIND, £~ U AR FTBHEERIZIBVT,
HAOB & NeoBone, Cytrans Granules, Osferion, Refit-Dental (DF & A & LLikt L T HAOB & Bonarc DAt THEARL
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720 —J5C HAOB-Bonarc A KEBIE LI ECIIBMER 2 » HB XU 4 » A £ 5 b EMEM O =R ocHIREIE AR
ENTHY, BHMEMOR AR DIz, B2 4 7 A DOF TITEHEM O RE T 72, 20 LA HAB (TF4H
WM OWMEEZHERFT 2 2 & EHICHERMAEZ ST 22 L OmMENGEFRAIZHEK L TND Z ENREB I,
BEVE AR T I R MR Ch D B BILD,

w

o



	A1-10
	B1-7

