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INETHAIL, EEEEMEOMAMZM ESE5B0E LT, FEHAKRIHEEEEZ AT 2 iEsET
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Effect of air blow strength on the dentin shear bond strength of a new adhesive agent
Department of Restorative Dentistry and Endodontology, Kagoshima University Graduate School of
Medical and Dental Sciences
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Fig. Shear bond strengths of a new adhesive systemu for three air brow conditions and two composite resins
Significant difference (P<0.05)
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Influence of Etching Modes on Tooth Bond Performance of a New Universal Adhesive
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BR%E, BRI SNTWD, &k, AfE2=X—3 /L7 Fb&—37 & LT TK-100B (Kuraray Noritake Dental) 73BH%&
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Quick ER (CU, Kuraray Noritake Dental) Z# i\ 7z, VU g™ v F > 7#l& LTI, Ultra-Etch (Ultradent Products) %,
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DT FZAF w7 BERNTaVRY y LU ERHIE, 20 BRDYERS 21TV, BEERBHRT L Lz, ZhboRA
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Influence of Storage Condition of Universal Adhesive on Immediate Enamel Bond Strength
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L7edo T, 2="—HLT e —V T OMBITHMETH D2, RERRICL > Uda="—% LT e —v 7 0
EMRRICE AL LTI AR H 2 b0 0, T 2 FHHRITD 220,

ZIT, A LIIRERER X OCREBB OB S 2= =P T R — 3 T Oz AOVEEETEC RIET RIS
DN TS RBRE L OB TR OBER RO S SMEt Lz, £z, 2="—F L7 Rt —v 70 pH HlIiE,
T AVERIRE I KOS S o AT E FBMEE (SEM) BIEREITV, B8ERE LT,
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B L7 =/"—3 /17 Kb — 714, All Bond Universal (Bisco), Beauti Bond Extreme (#2J&), Clearfil Universal Bond
Quick ER (Kuraray Noritake Dental)$3 & U} Scotchbond Universal Plus Adhesive (3M Oral Care) & L7, 7 Kt —3 7 OLRE
WWBLTIE, A rFaX——f%& (37+1°C, 50 £ % RH, Ozone espec temp and chambers-220, ICB £cf4), (BiRIEIR =
PR (23+£1°C, 50+ 5% RH, CTR Se) 35 L ORI IR (5+ 1°C, TRF SefF) D 3 &L L, RISV T,
N=2F A, 6BIW 12 AL L, BERRICEEL TE, FTEOREMHAKT Lica= A=Y LT7 Fe—v 7
ERRDTyFTE— RTHWE, T72b5, 7 e — VT OB > T, U FHAE= - A VBRI L
TV Uy Fr 75757254 (BER £—F) BXOY VBB v F U 7 %2707 0WEM (SEE—FK) &Lz, 7K
b — YT OBMICER L TE, SREE Rt » T8 A, R L7z, 2%, 7 Re—v 7 BAEICY LV b T
7 v MEE (Ultradent Products) Z#%E L, M 24mm BLOE S 25mm O I AF w7 BIca Ry y hLYrvs
BIE, 30 MREME 21TV, BEERBARAT & Uiz, bR, 24 FRIKHICRE Liztk, BIEICHE - Ok
BEBRIZHUE L, T, ThEThOREFGETO2="—P LT Fe—v 7 ® pH Z{t% pH meter
(LAQUAtwin-pH-33, Horiba) Z MW THIE L7z, F7z, BIEICHE->TT R — v 7 AERHEF X OB i SEM #
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Bonding Durability of Self-curing Universal Adhesives to Various CAD/CAM Materials
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= NPT R =70, Bkx A RICRTLBEO MR S BEEE BT 5 2 L 2o L2 L LTEY, M
BUEOBEE VAT AL LTORBRLTHEBEOEA AT AL LTHEAINS, —F, 2= =P LT Fe—v
TRERIGHENTHS 10 FEKE L, H_MRO2="—P L7 Fe =27 L LTI HAR2EROMRNBMS N
BBV AT AR ST 5, B, WERMREZ RIS T 2 & & HIC IRIBMMECTH v 222 HIRAA#E T
RO BN ECDMFRAM 2 =AN"—Y LT Fe =V T RERER SN, 22T, HELIIMEEES
ME LIS, ZOFRER T AT LOBEFMEREINET 5 B TRA B8 RIS T 2 8 A A% a7
LHLlblz, 7R =y T BAZOKREHHTRLX— (SFE) OMUEEITTo, £z, BLEEEE L THRERK T4
ORI X OT R — 3 7% o R AE T BHBMSE (SEM) BiZ41To7,
[#EHs L OVHIE]

R VAT AL, FBULFEAA 2 ==Y LT Re—v 7L LTRY Fv—F 4 L A1 (BL2, b7 Y~T
VEN) E, RBBELTRY Fv—F 4 FL X (BLS, hZ¥~F7 %)) , Futurabond U (FTB, Voco GmbH) 5k
U Scotchbond Universal Plus Adhesive (SBP, 3M Oral Care) & fV 7z, REAM = AR Yy hLY & LT, Clearfil
AP-X (7 TV VBT a0 BEMA L, BERBHRA OBIEICE, #EEE LTV a=7 (ZRA, AARY
TALETIVIR), ARV TFILTTAET I v 7 AD IPSemax 7 L A (LID, Ivoclar Vivadent) , CAD/CAM
Mrorouy 7 LTZAT T4 F7ry s (BST, RO Y~T U 2N) BLOWZF TN 77wy s (KIN,
2V VBT EN) BRIV, & CAD/ICAM fl7 vy 7 2[ZE 2 mm OBRICHIE, MLL#%, HiEEAH
LY AT L, Rz RN ERRO#320 ETHE L7z, IRWT, Ira=TRBIOvYrreny 71203, #HEm
WZxELTonAg T3 F (E, TR, 50um) ZHNWCTAIFT TR MUEEEZ{Tol, FHEERICHLTT
Nb—o 7 B ROEE RG> CTBAF LI, YV NI T MU EEEL LY _—A NI, 20 FPRDER
M 21T o 72 b O &2 SRR & Uiz, 2RO & 37°CRRUKTPIZ 24 ISRIRE 24 h #) & 23 5~55°C
DY =<V A 7 V% 10,000 FI&G (TCHE) Lioth, £OWHWHAERS ZHE Lz, REBE THORTIZONTI,
Wi DBIEZEATVY, FORERAE S L7, SFE OREITIE, 557l 4 ICA SRk 2R mEm
FNF—% ROz, Tihibb, LESEMATEZ A, B Moy FECRE B R )X —2BEmo 3 FEOE
Wiz 1L FL, 02 ETHEEITo72, 2B, TNENOFYER L OBEERAELZ RO, SREOBERIEER
K 0.05 D&M CHREHFIIME LT o7, E7z, WIEICHE> T SEM BIE 41T o7z,
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BARBO/BRND, UL a=T ~OBERSITVTNOHE v A7 JTBW T HTCRII24 hiff & 5 OBE R S
ERLTc, O AMY FULNTAZBNTE, WINOER Y A7 MIBWTHTCRIE, 24 hif & LA EICK
WEZR LT, £z, WTFROLYr7ry 7IZB0W TS, AV AT ADOEWIIH)ND ST TCHEIL240HE & 7% D
PEME &R Uiz, WAEROBIIZ L o THWEE VAT A TR MR Z R LB E LTE, ZhEhosk
HEYVAT DIERSNDESE LOBMIEOENBBEE LI D LB bR,

(]
REBROFERN G, FHLFEAM 2 = =P LR VAT MIWTNOPERICK LT HLRE LI BEAM A E R
Licl 2A00, MEEEOBRICHEMAT28E AT 5L LTORMERRENT,
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Effect of combined use of metal primer for universal adhesives on initial bond strengths to gold metal
Department of Operative Dentistry, School of Dentistry, Aichi Gakuin University!
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AR, EE ORI TEHMEEAEHNI S L TEENAIRER 2 =N — LT N — 7 ORRREE AR L T
D, INHOT Fe—v 7L, B OBHELE O 7 b k2 RPE IR L OBERVLE L R DHEEE OBICHER) &
SNDHOD, EHel OHEEMEICH L TUIRRALER LD BBIRTH D, TIT, @EEEHWIEEE I
DBEEEEBEL, AFNVT T ~v—ba=—HLT Re—T T O ABEEEITKT 5 PIS] Wreeg s S I Kk
ETEEICOWTHRF LT,
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R L2 == LT Fe— T, lstep ¥ A T DAy FR Kax=,3—H%) (SU, 3M Oral Care) , F—/L
Ry Ra=,3—H)1 (AU, Bisco) BLD 2-step ¥ 1 7D G2 Ry K== 3—H)L (GU, GC) O&F3RLTH S,
o, WERIEEE (FY AT 4TIV REALT, GO), AFNTITAX—[IAZNTTA~—Z (GC) %1
ML, L7842 ER 6mm, &S 8 mm OMNHNAICHHE LFHIRES LYy 2 W T, £oRmAmK
TREEARH800 £ T LIF TS & Lic, I Lic =" =317 R — o 7 2 FRGEH RIS > THAS IS B A%,
TATTA F2=AN=YP AT =T 4T A (b2 Y=T o 20) ZMABE—AR (HEES mm, &S 1 mm) NIZH
ELTHEERBARS L Lk, £70,2 =T Fe =V TBARNCA XN T T A ~—% 0 LR bIER L,
D ORI 37 °C FREKRIIT 24 BFH IR E, e (BZ Test, REBUIERT) ZHIWTC, 7@ A~y FRAE—
F Imm/min THEHER SHBRZ1T - 7=, B 5N -EIZ OV T, ZofE o8B 2 WV THREFHERE 21T 77,
[ R L B5]

A=N=YNAT Fe =Y T OEAEIIHT DMMBEF RS, AZNVTTA~—2 0 LARVERIZ 3.8-5.0 MPa, £
INTTA == LIZBRIC 7.4-13.6 MPa 7R LTz, Fo, TOHEEARSIIVTROT Fe— 7N TH A X
NTTA =R LEBRICAEBICEWELZ R LT, —JF, AZATIA~—%2 A LARVEOaZ= =) L7 Nt
— YT ONMYHEERSIIT Fe = 7O L > TERBEZ T RIN-T2b 0D, AZNVT T4 ~v—x G LIERIC
B D AU B LV GU OYMIEAETR ST SU LI L THBIZEWER R LIc, BLEDZ &b, FAY VBT /L
RE/ VRN EEINIZAINT TA~v—La="—FAT Fe—v 7 O0AIE, T Re—Vv T ICEFEND Y VR
TATNRE ) v —OHREHET D Z L gRIcB b LB LN,

Table: Influence of conbinded use of metal primer for universal adhesives on bond strengths to gold metal

Universal Adhesive without Mot frimer with
SU 4202 7408
AU 38 (0. 12.8 (1.2)°°
GU 5.0 (0.3 13.6 3.3)""

Unit: MPa. Values in parenthesis are standard deviations. Same superscript small letter in columns indicates no
significant difference (p>0.05). Same superscript capital letter in rows indicate no significant difference (p>0.05).
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REBROFERNS, 2= =P LT R =T OEEEICHTIMYEERIIAZLVT T4 ~—DOfHIZE - T
MET2600, ZOHRIET Fe =T OREBEIC L > CTRELZZ T LBHbMNE o7, ZDZENG, &5
EEANVAEEE KT HMEBEEOBRIE, FAY VBIATARET ) v —BNEASNEAINT T ~v—Lb 2=
NPT Re—V T OFABAETHLLDOD, 7 Re— 7L > TEDONRITHRR L Z L HFI LT,
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Time—dependent microtensile bond strength of a silane coupling agent

incorporated one—bottle adhesive on feldspathic porcelain

Division of Conservative Dentistry, Kaohsiung Medical University Hospital
and Kaohsiung Medical University, Taiwan

OKer—Kong Chen

Objective: This study was to measure the time—dependent microtensile bond strength to realize whether
a developed silane incorporated one-bottle adhesive possesses a stable bonding capacity as the
traditional step by step application of silane coupling agent and adhesive on the feldspathic porcelain

in order to simplify the manipulation method.

Materials & Methods: Feldspathic porcelain blocks (8 mm x 8 mm x 4 mm, VINTAGE MP, A;B Body, Shofu) were
fired and ground by #600 sandpaper to a flat surface and then etched with hydrofluoric acid for 3 minutes
for bonding purpose. A developed silane incorporated one-bottle adhesive was prepared for this study.
The developed silane incorporated one-bottle adhesive was applied on the etched porcelain block for 30
seconds, air dried, and light—cured for 10 seconds. Composite resin (7250, A2, 3M ESPE) was added on
the porcelain block 2mm with 40 seconds light—curing till 4 mm thickness. The resin—porcelain block was
then immersed in 37 °C water for 24 hours and trimmed into 1 mmX1 mm non-trimming specimens for
microtensile bond strength test under the crosshead speed of 1.0 mm/sec. The application time of the
developed adhesive was scheduled as the following: the day of preparation, 1 week, 2 weeks, 1 month, 2
months, separately. The traditional step by step application method was provided as control and a marketed
silane containing adhesive (Single Bond Universal (SUB), 3M ESPE) was also provided for comparison with

the developed adhesive.

Results: The microtensile bond strength of the developed silane incorporated one-bottle adhesive revealed
no significant difference among those time—dependent groups. There was also no significant difference
among those time—dependent, control and SUB groups. The SEM photographs showed a tight interaction between
composite resin and porcelain in developed adhesive groups as observed in the traditional step by step

application group.
Conclusion: Based on the above results, it is indicated that the developed silane incorporated one-bottle

adhesive possesses a high possibility to simplify the application procedure by incorporating silane

coupling agent with the adhesive.
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Study on Bond Strength of New Universal Pretreating Agent to Modern Ceramics

! Department of Biomaterials, Okayama University Graduate School of Medicine, Dentistry and Pharmaceutical Sciences.
2 Department of General Dentistry,
(OMasao IRIE", Masahiro OKADADY, Atsushi YABE?), Hiroaki TAKETA?), Tadashi YAMAMOTO?, Takuya MATSUMOTO"

[ #8 1]

CAD/CAM OEFENIZFENFELZ DE T 2 v 7 AMEBMEIDR R, ZUCHEIET _XEAOL YA FHBIGLTE
7=. &I T, CAD/ICAM HiffktE Lyt A v hOEBEN2IEHRZGH 20, FHLYEA L b OET I v 7 AITH
THEMS %, FRTHO 2=/ N\—3 )L 4LELS (BONDMER Lightless II, Tokuyama Dental) & £5-4E1L Y& 2 v M
LEO IR & iR e L7z,

[ #HEAFZE ]

TEIO Table (2 L7=& A > b LB 2. ik, ISO 05 S OMEHES (ISO/TR 11405) Z&#IC L
TITo72. “ AV F L7 A (IPS emax CAD, Ivoclar Vivadent) % h VU 7 L C#ER (BN Smm, &
SH2mm) EHELEL7-. WEEEZ, # 320 MKBFESR CREME®R, “arE—L REEEL, ZOE—/L FRILE
A MEHAWTAT LA v K (Alloy Primer, Kuraray Noritake Dental CH{ 51 & JLH) & 8235 SH7-. 9O LY
Ul Ay MRS (20x2 BPR) L CHE{L &, Super-Bond Universal (% 37°CIE{RSEIC 8 Ry L Tk s+, 1 H
M 37°CHR B K PR IE S B AW RS 90 S 2 JIE L7z,

[ #REER )

Table |Z & AWHEE RS OFERERT. k1A M4 EID BONDMER Lightless I TP 2 Z &Ik, %
HELR O ALBRES & bl U CHEB M S I3 EICH L L7z, £72, BONDMER Lightless IT T4 % Z & T 40 MPa Rifs D%
7E L7-fli% 7~ L, BONDMER Lightless Il LEEDF E AR S4172. BONDMER Lightless IT {2 TR L 7= TIEAk T
%@ IPS e.max CAD DREIL, &AL MAMHE LT BHEMEG N T L A L OB Tl S, SANESERS DZETE
A2 D ORERS ORBREZLND V.

ARFSEICBIE LBA/R 9 & COL BIRICH A EEREITIH Y THA.

Table Shear bond strength after one-day storage (MPa)

Luting cement (recommended primer, Manufacturer)
Mean (S.D.) t-Test *
by recommended primer by BONDMER Lightless II

ESTECEM II 38.3(8.2) —

(BONDMER Lightless II, Tokuyama Dental)

Calibra Ceram 42.8 (5.1) 49.3 (5.8) S
(Prime&Bond universal, Dentsply Sirona)

RelyX Universal Resin Cement 30.1(8.2) 40.1 (5.5) S
(Scotchbond Universal Plus Adhesive, 3M)

Nexus Universal Chroma 18.0 (4.8) 349 (4.3) S
(OptiBond eXTRa Universal, Kerr)

Variolink Esthetic DC 38.1(5.8) 43.1 (4.0) S

(Monobond Plus, Ivoclar Vivadent)

G-Cem ONE EM 304 (7.1) 40.5 (6.5) S
(G-Multi Primer, GC)

ResiCem EX 19.4 (3.9) 42.6 (6.9) S
(BeautiBond Xtreme, Shofu)

Panavia V5 22.1(6.2) 37.2 (4.4) S
(Clearfil Ceramic Primer Plus, Kuraray Noritake Dental)

SA Luting Multi 14.3 (2.6) 34.8(4.9) S
(No pretreating, Kuraray Noritake Dental)

Super-Bond Universal 31.7 (4.1) 40.7 (4.3) S
(M&C Primer, Sun Medical)

2: Significantly different by t-Test between the two results. S: Significant difference (p<0.05), N=10

[ >k ]
D" Irie M et al., Polymers 2023, 15, 1128.
— 60 —
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Evaluation of bond testing to resin blocks or glass ceramics
using novel universal self-adhesive resin cement
Research and Development Dept., Shofu Inc
(ODAISUKE Hara, KENZO Yamamoto, KAZUYA Shinno, RYUICHI Yoshimoto

(w7 B 1]

P, MRS EASORABNRETH Y | HELBERFR CHDLELTT Fe—v T Ly X v SR ERAEH
INTWD, EVTZT Re—v 7Ly vt Ay MIGBOUL =T IZxT DRIAENRETH 5 —J7, hEHIAEIN
T/ CADICAM L Y UM T A€ T 2 v 7 ATk L CIRATLEABLE S 2 IR S hTnb, 2T, Sk
HAREIHIIN LA CAD/CAM L U B H T A1 T 2w 7 ZTH L TR AR ZE CHBIEE N ATRE CTh A Fif = =
—YNAATFEALTT Fe—v T LV AL b (SI-300576) ZBE%E L7z, AdhIIEMEAMGER ~ OB 21Tk
WHEBICB W T HEEMEE BB S EL N TED, AMATHIIR2=AA—P VI T LT T Fe—v T LY
AL FEAWZ CADICAM LY U B, Z 0 AR FULTTAET I v 7 A~DOHERS 27l L7,

[Fr8hEs L O5E]

FHi L7z LY o A v MK SI-800576 (RAR) &gkt LT 74 ~v—fFAL YA b7 ey 7 HC
T4 () & AT, JEA 3mm OHCKRIZEIE LR 7 7 > 7 HC A — 33— v— K (]AJR) & O e.max CAD (Ivoclar
vivadent) ZZNZh LYy 7uay 7R BRE, TI7 287 v 7 ZR8BELE LTHHEHA L, LYoy 7 ey 7 BRiIEE
TNIFH RT I AN (BEANA T F,0.2MPa [£) 2170, 7 AET Iy 7 ARBRIKIT 4.5% 7 » FKEIRIC
T 20 P OMIE LI 21T o7z, 7 r vy 7 HC R AEZHWTEET A HAIIL Y7 e v 7 BRIk L TIX HC
TIA~w— RBR), HTAET I v 7 ARBEIC L TEREAR—8 L 7T A ~— (IRR) 12X 2R % RN
LEINWE S TR0 T, AZ T T4 ~— (IR ZIRMSIEICHE > TR L7z a =71 (©4.0mm) (I L72%&
LAY ORI EEA L, ARBIROEAETICHRE LTz, Pba=7 Bk L TEREIZ 200N OfffE A 23T
THREE AV FEBRELEZRIC, WMLV 7 F4  (High —F) Z2HWCOERKE (56 ) 2{Th-7-, {Ef
L=k % 37TCAKTIT 24 REEEE L=, —~ 31 7 V£Af% 5000 [ (4°C & 60°C/RMEIZ4 30 FOIEIRIE T
1[E) #ViE L7, AR%ORBRKIZTENREBME INSTORN) AW\ T, SIWHESMR S 2H0E L, HEHuE (ANOVA,
Turkey’s, a=0.05) L 7=,

[ R]

SI-300576 177 A v — &P LRWERFICENTH, I v— MO LY AL N ERISOHESRS &5

Bl 25 Z LR STz,

@ SI-300576 (Self-Adhesive) B Block HC cem(with Primer)
60

40

20

Shear Bond Strength (MPa)

ResinBlocks GlassCeramics

Figl. Shear bond testing results for Resin Blocks or Glass Ceramics
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Influence of resin coating on marginal leakage of resin cements
Department of Operative Dentistry, Okayama University Graduate School of Medicine, Dentistry

and Pharmaceutical Sciences, “0tsuka Dental Clinic
OIUCHI Yujin', OHARA Naoko!, MATSUZAKI Kumiko!, YOSHIYAMA Masahiro?

[HEER] Loy a—T ¢ U EITRE OGRS, Lot AL FORFEICHT 285 kN L
HENZAT DN D, AFRTIIL Vv a—T 4 VT OFERD, a—T 4 v THOEGME L b —< o 7 VAN
DRI FAE TR DV TR L 72,

[BrFE L] B LR KRB R IR AR OMEFEZ B OF ] GKREF S 189 5) /T, RIFELE
i L7z, & MEREEHEF 30 RO & it D O SHEICHE 3mm X B Smm X RS 2mm O %E, £ CO@mENTF AL
BEISBLIEHE LI, VYora—T oo 7%, vYOra—T 40 (RayFRy Fa=_"—FLTT7 AT Kt
—¥7 - 3M) FY, LYra—7 0 7+ REMEEE 0.5mm BHED 3B (K 10AK) o, LYra—T v
ZIIRASCGERY 7 R e —v 7% 20 BEBAitE S WEET T 7 a — i S8, RS 10 i Tk S, Tk
WERTE Y (5 FORREE) « AKVBHZIR ATV, BN~ SA V—T 4 > 7 Multi(Z 7 v/ U 275 2 )% LidA, #Eik
ST, Ltk 24 BE 3TCKTPIRE L, hRMIERLSN E~v=F a7 2 Ca—T 1 v 7 &L, EHSRKEAT LV
T 5 BRIRIE LTz, 780 OKEE S Rixh—~ 44 7L 1 FEISC, S5C)OEMENTTE, AT
I—FRIRIZ S BIRRHE U7z, WREOHE o 2 M ALRRS % UIWH%  (IsoMet low speed saw, Buehler) % A\ CHigAIES fx1C
X UCEEGMICAR S K528 L, RGO mIRNA~OOREAREZHH - ik Lz, #ohiry—2%
Tt BRI & Tukey MBI THERHAER 21T > 72, (p<0.05)

um Dye penetration depth
2500 *
= | | |—t—|
2000
1500
1000
500
0
SB(—) SB(+) SB(+)margin
m 5 days immersion  mAfter thermal cycle polishing

vkindicate statistically significant differences

[FEREBR] v a—T 4 7 LUEETIEES 1000 miEE O AFERAREZ R LIZOICRL, LYra—T v
THERENRK 150 me 720 Lo a—T ¢ U I K DWRIREBFESR N R ont, vYra—7 1 L RRELH
BEFECIIAREETRO N olc, =<V A I NVBEOFETITRAREN LAY LY v a—7 ¢ o J I &Gl
L7-fEZ R L, FEHCHEBEIRD bR 2oTz, AllXn=10 T{To725, o7 AEEHE0T & TEBHTL
Z0vb Liv7el, SH%OEERE & OREBIZ OV THRTEIT I TETH D,

ABFFEICBI LBHR R & COI BfRICH 23R LiTH Y £HA,

[F&0] vora—F ¢ v ZITBRBRIREGES R Z R Uiz, h—~<AH A 7 M KD Z ORI Lz,
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Evaluation of bonding performance about new resin coating bonding agents
Department of Operative Dentistry, Division of Oral Functional Science and Rehabilitation,
School of Dentistry, Asahi University

(OChiaki Okamoto, Shojiro Shimizu, Tomohiro Takagaki, Toru Nikaido

QELES)|

AR 2 MBEIRIEIC BN T, WS L OGFEEE O L4 BIC LY v a—T7 0 o ZIERRIRIG
JASH TV D, CAD/CAM DT AW D LTy a—F ¢ U 7RI OW TR T TICRBRIGER S T 5. EEEE S
ICRBWTCHE, BRI ERN TR SHAAE L, M - Mk - (REM I X D5 R OB RIHEEH Ok % ik
TOLEERKTTHD. &I CRIFETIE, FHICHBENTEEL O a—F ¢ UM ORFEHAEER & k5
Pe~DEBIZONTHLNITEHZETHS.

[B1E & J71k]

AREBRIL, W0 KEMEFEEZEROEAREETEM L (35014 5). FATHEEREELOL T L % B H%, Mk
FFEEARH600 |2 CHFHI L CHRIFEMSET & Lo, SRBHC L LY ra—T 4 v 7 & T nEE Denff) L1 vr=
—T 4 7 EATHRE RCHE) 12472, RCEEIL, SFEmICK L THH#lL Yy a—F ¢ 7% (TK-100B, TKB, 7 7
LV UBTTUoHN) % b BPRIEAN L CHIEE, 10 BPRDERS (0% =77 2000, HEHMEE— R 1200 mW/en?, EY #)
Lic#, 2—T 4 VY JHOREEGEZ 7V 2 — VIR (10%) TIER Lz, S OICEBHE, RIGYEE (Non) &IGYLRE
(Con) &4y 7z, Con BEDHEAEMICK LCH50u 1 O MIKEA T L, 60 FoME%, 30 BPRIAKSE L. &#E
B, W7 —7 (¢4mm, JEH50pum) ZAMT U CTHASRMBERE Lz, RICELTZ 7 Re—v T Lort Ay
(VT TA4NSAN—T 4T Multi A= I v IR, 7TV UETTUHN) BZWERCEBMAL, BHIZTT
AF v I M)y I ARATA RHTZRAEMNCEEL, 10 BB L. 20%, A7 Ary Ra¥ v KT
T A MLERE, EEFRBEOICLY R AV N OFET VS, 7TV D E STV B LTS LCEE L.
Z OB, NREHIIATO T, REE 30 o MERRER, 24 B STCTARPIRIE L. T 0%, WEIERRE F—
k2" 7 AGS-X, SHIMADZU) ZfEM L ChliEEERE (/7 7 A~y RAE— N 1.Omm/min) #1To7z. SIREEHFRI D
FEFIE, Kruskal-Wallis test & FVCHEEHENT 21T o 72 (p<0.05).

[FE Rk L O]

SRS S O (MPa, n=11) I, Den/Non #¥; 0.3%0.1, Den/Con #; 0.2+0.1, RC/Non &¥; 11.3%2.1, RC/Con
T 6.1%=1.4 TH-o72. Den/Non i & RC/Non £, Den/Con i & RC/Con i & ORI THEM S ICHEENRD BN (p
<0.05) . ZOZENBTKBIZL ALYy a—T 470, ZUVT 74 SAAM—T 4> 7 Multi A—h I v 7 A0S
TFEESEMEREA N ESED Z RS E 2272, Den/Non # & Den/Con # & ORNCHE/REITRO bahoT-. —
J5, RC/Non #£ & RC/Con B & DRICHEERSICABRENRBO LN (p<0.05) . ThbbLYra—F 4 /KA
IR D IMIETERITEE RS R T I 2ERNTH L EB¥bhote. —F, vora—TF 1 v 7 &iThRno B
BT, BAVT7T7 Re—v T LVt Ay hOBEERS MEN T DITTEYOBEE ~ O RN TR T & 22 h o 12 Al fe
PR H 5. MIRERIC L DIERE, WP EHWERS V—F—Chor a7+ ) —F—DERZHEL TS0, 4
BRAEATOLER S D.

[#

FHL Yy a—F ¢ UM (TK-100B) 1%, B 7T Re—v 7 LUt Ay NOBFEBEENEOR FICEHTHD
ZERbhol. LYra—T 4 v RO MKIE RIS S ICEREE KE T AR ST,
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Inside Out: Unraveling the Stain Resistance of New Universal Resin Cement
R&D Department, Sun Medical Co., Ltd
OYusuke Yamada, PhD and Yoshihisa Kamimoto, PhD

[Objectives]
The long—term clinical success of dental prosthetic restorations is contingent on the color stability and
other important characteristics of the materials employed, including resin cement. Building on our recent
findings that underscore the exceptional stain resistance of our new universal resin cement (Development code:
DP-003), this study further examines the anti-staining properties of the new universal resin cement.

[Methods])
To replicate a common inlay restoration, a CAD/CAM inlay was machine-milled from dima Hybrid Resin Blank Plus
(Kulzer Japan) for a class II cavity abutment tooth made of i-TFC Core Resin (Sun Medical). The inlay and
abutment tooth were then cemented using the new universal resin cement and five commercially available resin
cements (A-D). Subsequently, the specimens underwent a 48-hour immersion in red wine at 37 °C, after which
they were sectioned to evaluate the degree of internal staining. Recognizing that water sorption is a potential
influencing factor, the water sorption levels of each cement were measured in accordance with ISO Standard
4049:2019 and compared with their respective staining tendencies

[Results]
The cement line of the commercial resin cements (A-D) exhibited varying degrees of staining after immersion
in red wine, with the staining progressing from the exposed surface inward. In contrast, the sample cemented
with the new universal resin cement exhibited no discernible color staining. In terms of water sorption, no
clear correlation between staining and water sorption was observed, implying the involvement of additional
contributing factor(s) in the staining process.

[Conclusions]
The remarkable color stability of the new universal resin cement suggests exciting prospects for achieving
lasting aesthetic excellence in future dental restorations. Given that staining involves a complex interplay
between stain molecules and the solidified cement, a thorough understanding of staining factor(s) hinges on
further research

[Disclosure]

This study was fully funded by Sun Medical Co., Ltd
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Protection of Resin Cement in CAD/CAM Inlays with Surface Coating Materials
'YAMAKIN CO., LTD, Meikai University School of Dentistry
(ONakano Takafumi!, Kato Takahiro', Hishikawa Akihiro?

| QEL:5)

2022 4F 4 H X O {RBGHE & 72 572 CAD/CAM A > L—Iid, TEROEBROA L — L AR TEERICEALTEY, &
BT LAX—BEICHHEMATES. CAD/CAM A > L—iTky MREICEEEL V' A REHWD A, CAD/CAM A > L
—XER LA EIRENRLS, vV UEELS T D EWITOY A REL DD, BRA U L—0 L I8
BEHMM Lo d @R (RA) OFERIERT, Ny hVaAf b (JrRSL) 1T RRERDHY, 0
R —VUMOEABICL Y e AL FRBHT S Z LIRS, FBICBEH LIV AL M, BERLEGLT
LEI ZERMEEND. Fiz, LY EAL MHERET S E CAD/CAM A & L—EDOBBERCHIT AR & IND. 22
TAMFIETIL, CAD/CAM A & L—D=—Y VEEBICELNT 2L YA NERERIM Ca—T 47 T252 L1
X B THEREE~D BRI S\ TR 21T - 72D TG 5.

[# BB L O]

CAD/CAM A > L —% B L7=3BR & LC, KZR-CADHR 7' v 7 2 BGy (YAMAKIN KRRtk ; LLF, Ymv ) A0
THE IAXHE AXEX 2 mm OFCRIZTID HL, E51245 @ﬁ@@pm7mkré1mm0@&b g ANVE
EREVBTT AVEILRD LD 4XTXL mm OBRICEID HL, 7 a v Ol #EE L7EmIicEEs Uiz, 85I120T
ﬁgﬁiﬁfﬂy7@%ﬂ@&LTX3y?ﬁyFmJZA*ﬁWtﬂﬁlTFt*v7$i0,&%@V?V?X
VRELTIUIATy I AN 2= RN—=H A LT A b (R —x2 b Dy NUBRASH) 2RV £, KBS
BT 28 AL FTA AFMEDY 25050 um & 725 K OITEREN LT, HE TR, ARBR A il & MK AT EEHK P1000 THFEE L,
KEREEEA (Nuile 7 — b, YAMAKIN #Rth, LUF, RmEEIRK) B - KES, b LUIF A PES FX—2
FERWTAHAANZICE ) SEEAFEEZITV, REE%4 3 BER L. &3k % 37 CoKRPT 24 FpHRER, 150
14569-1:2007 OFRERSEAFICHEIL L, ZRBIK:EEAI=2:1 TRALIZAT U —NTHZ 72 HWTHE 2.0 N, HBE
HEE 850 mm/s Cakfh F%& 5 HElE CHlESEZ. 1 HRIZEICHEONRRELS IO A My OBEFEES ZHJEL,
KGR 2 —T 1 v 7 L SR BV Ot BEFE M 2 el L 7=

[R5 L 0] z®

REERI 2 —F ¢ 2 785 L OGHEIEE SO Z 0RO LREE, £ 90

U7 5 S BRI 2 5 06 &b B I LEat, 2 ORI 3 f iR RM = %m

—F AT DHEBRNS vtz £z, SEEL EFORBOL Y R AL 8

SOBFEESI, #7 5 S RERHEBICIE U TR, 5 B TR 30 m OEE o

FCHEEE L7228, REBIM 2 —F ¢ > 7 ORECI 5 AERICBNTH L Yr g'o p—
T AL NERSY DEEFENEE Z B Ao 7o (Fig. 1). 2 Nule Coat polishing

Fig.1 Wear depth of resin cement at

s 50,000 toothbrush wear cycles.
(7]

KR Z T CAD/CAM A > L —%a—F 4 /T H2 LT, v—JUEMIcBET LY A0 b2
HTX D AREMEN RIS ST
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Evaluation of physical properties of self-adhesive resin composites

! Department of Restorative Dentistry, Graduate School of Dental Medicine, Hokkaido University
2 Department of Restorative Dentistry, Faculty of Dental Medicine, Hokkaido University

(OYe YAO!, Di WU!, Chiharu KAWAMOTO?, Takatsumi IKEDAZ, Shuhei HOSHIK A2, Hidehiko SANOZ Monica
YAMAUTI?, Atsushi TOMOKIYO!?

Introduction: Self-adhesive resin composites (SARC) were developed to simplify restorative procedures by eliminating the
technique sensitivity of the bonding procedure. Many companies had developed and marketed new products. However, their high
viscosity and low ability to bond to dental substrates can negatively interfere with their adhesive performance. Water sorption and
solubility play a crucial role in the clinical success of dental materials. Ideally, SARC should be highly stable and impervious to
water. Water sorption increases the solubility of the dental material, which reduces its biocompatibility and weakens its

mechanical properties. Therefore, the ideal adhesion of SARC to dentin remains challenging.

Objectives: This study evaluated three self-adhesive resin composites' microtensile bonding strength (MTBS), water
sorption (WS), and solubility (SL).

Methods: Twenty-seven sound, extracted human molars were sectioned to expose mid-coronal dentin surfaces
(Ethics Committee Protocol #2018/9). Smear layers were standardized using 600-grit SiC paper for 60s under
copious water. Three self-adhesive resin composites (FIT SA, Shofu, Japan; HFS, Shofu, Japan; Vertise Flow, Kerr,
Italy) were used in this study. Each material was applied incrementally (2 layers) on dentin surfaces to build resin
blocks (4 mm). Each layer was light-cured according to the manufacturer's instructions with a blue LED unit (light
irradiance >1000 mW/cm?). The samples were stored in distilled water at 37°C for 24h and prepared for the MTBS
test (n=9). Fracture mode was observed using a stereoscope and scanning electron microscope. WS and SL tests were
performed according to ISO 4049:2009. Fifteen discs (n=5, 15 + 0.1 mm diameter, 1.0 = 0.1 mm height) were
prepared using a Teflon mold. Each specimen was cured for 40s on each surface and trimmed to remove
irregularities. Specimens were placed in a desiccator and dried at 37 + 2°C until reached a constant mass (m1). Then,
specimens were immersed in 20 ml distilled water, stored at 37°C for 7 days and weighed again (m2). After that, the
specimens were kept dry in a desiccator at 37 £2°C until they reached a constant mass (m3). WS and SL were
calculated using the following equations: WS = [(m2-m3)] / V, SL = [(m1-m3)] / V. MTBS data were analyzed using
Kruskal-Wallis and pairwise comparisons.WS data was analyzed using Welch's ANOVA and Tamhane post hoc test.
SL data was analyzed using One Way ANOVA and Bonferroni post hoc test (SPSS v.27, IBM, USA).

Results: After 24h of storage, the MTBS of FIT SA and HFS resins were not statistically different (p=1.000), which
was higher than the Veritse Flow bond strength. Adhesive failure was the most common fracture mode observed in
FIT SA and HFS. WS of three resin composites was higher than the ISO standards (<40 pg/mm?). HFS showed the
highest WS (69.44 nug/mm?), followed by FIT and Vertise Flow. SL of FIT SA (4.47 ug/mm?®) and HFS (4.50
pg/mm?®) conformed to ISO standards (<7.5 pg/mm?), which were statistically significantly different from Vertise
Flow (8.03 pg/mm?).

Conclusion: HFS resin presented a better bonding performance to dentin than FIT SA and Vertise Flow.
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Mechanical properties of a new Bulkfill type Resin Composite “OCFB—001”
Tokuyama Dental Corporation
OTakuma Matsuo, Yuki Machida, Naoyuki Oya, Hiroshi Morisaki, Hironobu Akizumi

[##Z]

P, arR Yy by (BT TCRY EIET) 1E. BIRERZZ T T < A O & 5 (G E D WL OEE
KHAVWSEND KRB L eoTVD, —FH T, RAEDOEIMITIBZELMHMAZEICL VL Th D72, fEkTix
B OGO CR BUNIEL LD | WFOEHRIIH 57z CR ZRINT 5 FMPB 1 h o T, b7 v~T v 2T
TN DT 2 TE D U T2 (07858 S iF O8O TV CR TOMNICHROMA | % BR¥E L7z, AHFZETIE, TOMNICHROMA] /XL
T AN AT ThDHHCR T0CFB-001] ZBAFE L. ZOBBAIMEEIZ SV COME 21T o 7,

[FrHkE L OU5iE]

L TOCFB-001) (BRREtE b7 v~F v & 1), %I E LT OMNICHROMA (BATF Toc) &B&d, MRSt h o v~
H)) BXO2FEOHRAINVT 7 4 WBICR & LTA (3 =— K : Universal), B (3=— R : Universal) # /=,
1. HiFsRE ofE

JIS T6514:2015 IZHEVY, JTHERERME (B RUERTEL « AG-1) 2 A\ T 3 AihFRBR 24TV, T Hi & &R o
ExEATo Tz, PRI 5 OB IOV TATV, SO RIZ, SPSS Statistics 21 (IBM #8) 12 & 2 —Johd i 43 iy
Hr 4 L O Tukey O HSD M/E (fERRSE 5%) % AW CHEFHIFHIT 24T o 7=,
2. JEfETRE OWE

ZaVRYy P YU EER A, &S 3mm OLEAAT S SUS BERICFE L, KU 7r LT 4V ATES T
%, EFBEICH U OB Kerr #H8, FBKRAE : 800mW/cn®) THERIERI DI 217V, LK Z/ERL LT,
15 DTG IARIE 3T°CAK T 24 BeEPRAF L. ToRERERME (B BT : AG-1) Z W CIEMR S OREEAT 72, 7
1 A~y FAE— KT 10mm/min & L, RAEHAWCEMfRSZ2HE L,

[EAER S (MPa) = 4P/ D* (P : JEAFAEEE L7 & 2 OKKRWEN) , D B (mm))

ARERIZ 5 FORBRFA IS ONTIT, &S A7 45 1%, SPSS Statistics 21 (IBM #5) 12 & 5 — TR E 4y B34 & O Tukey
D HSD ME  (fEBREE 5%) % FV CHERHIEIT 21T > 7=

[55R]

iR Z Table 1 (75" L7z, TOCFB-001] OOHARATMEEL 2 34 L7458, dhiF RS ICBILCiZ oCc L% TH Y . il
BhA B EHEEIE o T, MR L TIE 0C B L O RA: B & Hi LA RITIEVMECTH o 7228, HiilA A &b
L CHBICEWECTH 72 (p20.05), EAMFEMIICBE LTI, oC B Ol A LH%STH Y, G B &L
AREIZEW (p<0.05) Z &R SN,

Table 1. Mechanical Properties of Resin Composites

OCFB-001 oc A B
Shade - - Universal Universal
Curing time [sec] 20 20 20 20
Flexural Strength [MPa] 120(7)® 128(3)° 1134)° 112(6)°
Flexural Modulus [GPa] 7.0(0.4) 8.0(0.5)° 6.0(0.1)" 12.5(0.2)°
Compressive Strength [MPa] 2414(17)® 430(11)° 403(4)° 372(6)°

Means with the same symbol letter are not significantly different (p>0.05)

(i

BA%EALT®H D TOCFB-001] DOEEMAMEE 23t L, == S—P L X A 7D 0C L OHRD V7 7 4 AT CR &[4

DR S 2 H T2 Z LRSI,
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Vickers hardness evaluation of "Bulk Base Hard II" for depth of cure

Sun Medical Co., Litd.
OShimizu Takaaki, Yao Tsutomu, Ueki Hideyuki

=1

TRVESTRIC RSB Fe i 7 L C ISR TRE AR B M A B4t b L SN TR Y iz T 2023 4F 8 HICIEEA
INAEIE, BT LR X O ~O AR AT & FFRICRF ORI L VUV REREM TNV R—2— K 11J &8
7=z ki Lz,

IV T NR—=Z = R I B X OSALEEMIIOEREC LY 4 mm OFLRESZHE-> T 5b, LiL, RRENC X 25
AR IR R T R TR D720, T LIRENRFRSETHL0MIARHTH D, RBEETIE, LT R—=ZAN—F
II EZNETIHRENTND LT 7 0 VBLEIZOWT, KRNI 2 LEERE D DEBOEEEZ ©y 1 —
AFESZ L VEHE L7,

[ZpESSENOVAH|
AREBRTCIE., AT _R—2Z2N—FR Il 3F47AL70— </LF (BBHI), 2= _"—H% L x— RKON)LY T 4L
i (Bulk Fill A) 53X O'B (Bulk Fill B) #4#8E L7z, #it4 mm, £{4 mm. &S 5 mm ORI KA B2 T
E L. A LED BE#s (Pencure2000, <€V %) 1000 mmW/cm2 T 20 BREIRE L7-, EE%. BE@EA S5 X
NN ZAHH AR 2 B Y H U SIRIESE T C 24 REEEFE L7z, £ 0%, @ S F I EEICE LR LEE B 8hiEwEY)
Wik (71 ¥ A~ b, BUEHLER) CUIHr L7=, &b — A X%, #/ il <5588 (Hardness Testing Machine HM,
Mitsutoyo) 2T, firE : 200 gf, #EFFH 12 D OSEMETRNE Lz, BEXMELARTZ 0 mm & LT, 1 mm [HkR
THILEES 4 mm & CHEFAIITo 72, & 6, FRER T2 X ARHT A AT 8 4 FrillE L FEEE 2 i Lz,
AT II S {ER S CBBH Il # =2 hr—/L L LC, One-way ANOVA 3 LT Dunnett's test & VA E K%
5% THUE L7z,

[ e |

BBHII Ot v — A &%, M{LAERENSELES0,1,2, 381004 mm T 42, 42, 43, 42 B L V42 HV &R
L. 4mm F TOMESIZB N TE(RIZA O o T, IR TH 5 Bulk FillA O By 7 — A il &0, LG
S 0mm T44 HV TH-722, 1 mm 75 4 mm (ZIWTIE 40, 38, 34, 31 HV &2 W EL 251 >N TR T L=,
72, Bulk FillBOE v I —Af &%, B{LES0,1,2, 3804 mm T 26,25,26,23 HV Z7R L, 4 mm £ TD
BALE SIZB W T LIZA LR > 7208, o 2 WO TR LIRVWETH - 72,

BBH II /3LIE S 3mm BL 4 mm 128V, Bulk Fill A iIcx LAEICKEVETH -7, £7-. Bulk Fill B
R LTI EIE S 0,1, 2, 3B L0 4 mm TAEICKEWVETH- -,

s

z

23

2 -©- BBHI

Rl

E -2~ Bulk Fill A
® -8- Bulk Fill B
2

K

>

Depth of cure (mm)

Fig. Relationship between Vickers hardness and depth of cure
Vickers hardness were plotted (mean+SD). *p<0.05, **p<0.01, ***p<0.001 vs. BBH II (n=3).

[

NI RX=2AN—=FI I74T7L70— 3LFOLy H—AESE, BLES 0 mm N OEMTH DILES 4
mm F TEIMETES, SLRERRETHD Z LhnhoT,



SERE P17 (580

&

[PV R=Z— K 11| ORISR L 2B LR
P AT 4 AR SAE
ONE fih, ¥EK EH. K FH
Evaluation of curability by light irradiation conditions of "Bulk Base Hard II"

Sun Medical Co., Ltd.
OYao Tsutomu, Shimizu Takaaki, Hideyuki Ueki

(k=1

IHEONEAMOFEM N, RRH M EL THE{L T2 e 2FRE LERBLREOND, T, SHRAZRZEN
TIE. @0 LED KRS L 0 SRR 2 R CHb S5 2 ¢ M TE L 2 2R e LIcERH 5, 2ok
INZTEMEZ BN T LoV LS5 Z BRI E S TUEREZETHD Z EREZ D,

2023 4F 8 A VAT 4 A AVERITIKEASIUEME, mOEEER L OHEE~OGTHE A BRSO EARL Y
VREREM [NV R=2N—= Rl % EfiLiz, Fio, 2Ub 7 X—2o— R ILFER R O RE T HEHTEETH
HZEHERO DL LTINS, RRETII VLT R—=2— R 1T OB{LERE % T 5 72 O IE RS O FR TR 5
KOSt REIC X B0 L2680 R % LhikaEmn L 7=,

BB & 07 3E]

AREBRTIIN NNV R=2—FIIOor—70—@BBHIIL), 37447 472—BBHII M), ~(~7r—(BBHII L)
EHAL. SRR SEGOMITRS, LR OB RS 2300 L7z, YEHREERT Pencure2000(E U #) 4 St
213 Tablel DA TIT o7, L ¥ I One-way ANOVA F L O Bonferroni 75 % FWVERHLER 21T\, A K HE
5% THE LT,

Tablel. Irradiation condition

Light intensity(mmW/cm?2) Irradiation time(second)
N10 1000 10
N20 1000 20
Hé6 2000 6
H12 2000 12

1. # R S oRlE

SHRNZA LY 2R L, HRFEHC T Figl O TGRS L, /ER L7z 2x2x25mm OREF % 37°CKHIZ
24 WiIRIE% . A — b7 77 (AGS-X 5kN, EEEERD 12 C3ORMERE 20mm, #BRHEE Imm/min CHIE L7z,
(n =5)
2. W{LEEE ORE

EAE 4mm, HEX 15mm O RN EFFOSRIIHK LY U &2 FE L Figl OS5 THRBE Lz, A%, HLEZI0 H L.,
REIB D EZREL, v~ 78 A—F—CTHE{LPORSEZIE L, WELLEESOYESEELES & Lz, (=3)

R
[t 51
ON10 @N20 OH6 @HI2 ON10 @N20 @H6 OHI2
160.0 5.00
140.0 e - S
T 1200 -I- -I— __ 400 s
s 12 Ny|E £ %
£ 100.0 . ~
% s 3.00
=
g 800 3
@ S 500
w600 s %
£ 100 &
oy 4V
= 2 100
200
0.0 , A \ 0.00 ; 2
BBHIIL BBHIIM BBHIIH BBHIIL BBHIIM BBHIIH
Figl.Flexural strength Fig2.Depth of cure

s R=2Z— R 11 1% 8 O 7 v —RHICB W TRBEEH N R 2> THHITRIICAREZITRONR D o2
(ps>0.05), MR S 1E[A— e B D YIRS CITEIRN ISR 2 15123 L A RICHE < e DA % 7R L(ps<0.05), &% I
IR IER R & 4G L 72 N10 - H6 3 LTV N20 - H12 BICIZEEEIZR 620 - 7= (ps>0.05),
Dt i
NN R=2 = R 11 O 3FHHO 7 o —PEik, SRR ORI X 2B ISkt L Qi B8n i< | biiRs
IIMEREDEPHN THIUTERER BN COBHANFARETH S Z AR ENTz, £/, 2 B 5, SEHREHER 4 2
T 2 RS 2 ED D 2 EDDLEWVEIICKH T H LY OBILICES TH D Z E0RIB STz,
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Wear resistance property of the temporary splint material
GC CORPORATION, TOKYO, JAPAN
OMiki Yamashita, Kyousuke Hirano, Yutaka Shinozaki

[Br]

weREY, =7 ary rue—LRREEREOEEREEREZIICD E LIEWEREICBW T, Bl EE &
LT, PWMA RUVUNERTES HOWSNTWS. LnL, BEHETH 2N TER+Ts LT, 79y
WK BRI E EM DR LG L R RIS T T — 2 WS THZ Engasng. 2Tl Tig, FBEAT
a7 7 NarRYy NLUUVICTRAEROD T ) 7 4 7— %A LIS EAMEESREEM (-7 4 v 7 2 %
FA Ty T LTNA.

ARFFETIE, AR E 6 S0 D K BRI E EM OMEFEYE (BREERS LOREHS) 12OV TR
L7-.

[# B O]

c 7T R R

I, -7 4 v 27 & (GFX, ¥—3—) & PMMA R L Product A EFHEH7ua 7 7 La LRy hLdv
Product B ZMu 2. B 15 mm EX 1 mm O&JRELY o 71K B 2 F53 UIRA SCEICHEVEE(L S 872, 37°Ck T
121 BigiE%, R o 5 a0 (3. 5mm [HfR) OEIZFHHEIL, PIMHEE Lz, R Z2H 7 7 o BRI fF
I, HEH (RUA RERTA L FAFY) i K=1:2 DAFY—|ZFL, WK 200 CHT T2 ESER
(n=3). 10000 [&], 50000 [AI¥FEHZOREBF O 5 SOEIZRERICEHILZ. WEBROBEREOEHITEE LT,
PIHIE &, WEROE SO BEE L7z, 50000 [RIEEFES OEEFERZ, one way ANOVA 35 LN Tukey MREIZTHE
M L7= (2 =0. 05).

- FqA

LR T T U EERERBRIZ T 10000 [E], 50000 [EIMEEZOBCLAOEHEZ, REHSEF (—7a—% SE v U —
R, INRARZERT) B AWT, FAPEYE S Ra OFHAETIT 72 (n=3). 50000 [BIEEFER OEEFER A, one way ANOVA 13
F O Tukey BT IZ CTHEFHIRAMT L 7= (0 =0. 05).

[FEF M 5]

W77 EEREABRIC R D EEFE R & Figure 112, FEHM & % Figure 2 IR L7-.

Figure 1 75, GFX 1% 50000 [E{EE# DOEBEFEEIFa R Yy NP THD Product BRIEETH Y, &V THEEFENE
ZRLTE. —J5 T, Product AITEERERRBRIC L VD KE BT DL ENHLNE R -T2,

Figure 2 775, GFX L7 T L EEHEZICBW TS, Product A ITHANTIHRARER THH Z &R SN, 10000
ELAE DM EAMBZICBOTHREHESICEITIR 6N o7, GFX 1%, 7/ 74 7—%EE&L, ol —IIoik
LTWa72®, th7 7 VIBEAMIZED 7 4 77—l b7, RuER~ORER Dieholz B2 6N5.

[#&5m
WEAEIZHEEM (-7 4 v 7 A1 1%, PMA RL VU EHERLTH T 73 TOEEND RN L LY, AR
TORMMERICRFEOZB L2, BRICBTD 77— MHBEORKERVICS VAR’ FEIND.

—o—GFX —#—ProductA —+—ProductB —o—GFX —#—ProductA —+—ProductB
40 5
£
E 30 a 5
o c 3
220 )
> 2 2
3 )
£ ’ /”% N E !
b 5 b
" Py
0 0 & b
0 10000 20000 30000 40000 50000 60000 0 10000 20000 30000 40000 50000 60000
Toothbrush cycle Toothbrush cycle
Figure 1 Wear value after toothbrush abrasion test Figure 2 Surface roughness after toothbrush abrasion test
The same letters indicate non-significant differences. The same letters indicate non-significant differences.
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Change in Compressive Strength of CAREDYNE RESTORE with Fluoride and Zinc Ion Release
GC Corporation, Tokyo, Japan
(OFEnzo Shida, Daiki Machida, Yutaka Shinozaki

[#F]

RS T TROML S, EITOES R ENOHKRS CIELE 2> TR, P, BKIH., FaRbEESEo

IR EFT DB RD ST D, Bk CIIdgRENE ~ ¢ 7 —(BioUnion 7 ¢ 7 —)&EA Llligh, 7 v &, AT LA
EWRBT DM 15724 LA RT ) ZR5E L TW5, HihA A IME O BFEIHIZh S, MAaBRE 2T X 5 i
R, EEOBUKIMEISIREZFT L2 ERME SN TVD, RIFETIET 7 XA 2 LA KT O N THER B OB
TOT b A AL« TWEA AU RTER O, ERR S OZLIZ OV THE LT,
[F18F R OB T7 1]
T EA VA RT(GC, CDR) & AV e, N4 mm, S 6 mm O BRI 2 FE L, fHIRAE AN (37°C. R.H. 90%)
T 1 B S ¥, FOBBLAEZRN LA L, 2 > NTHEE (pH7. 0, saliva) £ 7213BLKIE (pH4. 5, DS) bl (Z
R L7, 3TCICT 1~14 AR L2%, LA ZH HL, Y H Lo b0zt e Uiz, B9 H L7268
RO EMETR S Z2H]E L, B0 7 oAbA 4| MiaA A REARE L, Wit E Ui, HaHQEIZIER
4.2.1 & L, FEIT One-way ANOVA 7533 K OY Tukey-HSD {4 iV =, (p < 0.05)

[FER & B5E]

BB OUHIRIEIE & A A R EOBIfR % Fig. 1 IR, (a) 235 CDR (X A TMERR F 72 13 BLKIEF T 7 vk A
I EBRIET 30D o T2, [RERIZ (b) 225 CDR 235 N\ TMERR F 72 (3 BRI CHign A A 2Rk T 5 2 LR ENT,

B, NLHEHET TIEA A DRBUTR 6N OO, BIKETIZH~DETH S, Zhik, Biolnion 7 47—
pl JEBMEIC LD b DT, BMEE DR EE 2 R OBRICEEFICA A BMREN D 2L B R LTV D, Fig. 2 IZIATL
MEE 72 I BURIRIC 1~14 BIRIE L= v TV OIEMRE Th D, AN THER £ 723 BUKIEIC 1~14 BIR{E L7 CDR 1%
TR R IRRHI A2 ERETR S DR T IX A bz o Tz,

=
o
(<]

160

BC c 180
0 140 &
80 Cc
E \ AB 3120 c = 150
- =)
g o 2100 A f‘;‘anO
3 g 80 o o
= a0 < ¥ 90
g g o H
. b - Z 60 -o-CDR/saliva
£ a./gb,,,.__. 20 o
o a a ab b, 5 30 -+CDR/ DS
0 5 10 15 0 ——0—— §
0 5 10 15 ©
~-CDR/saliva —+—CDR/ DS | 0
-o-CDR/saliva -+CDR/ DS 0 5 10 15
immersion period [days] immersion period [days] immersion period [days]
(a) (b)
Fig. 1 Amount of ion release from CDR in DS or saliva Fig. 2 Compressive strength of
(a) fluoride ion (b) zinc ion CFR in DS or saliva

The same symbol in the figure indicates no statistically significant difference
[
T EA VA NTIEHEDIRP M TE DHEA A ERBLARP O S, BRITRERET LARWS T A7 A4/
~—kRXA N THD,
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Assessment for polymerization shrinkage rate of universal resin-based composites using dry and wet densitometry
Department of Operative Dentistry, School of Dentistry, Aichi Gakuin University'
Department of Operative Dentistry, University of lowa College of Dentistry?
Department of General Dentistry, Creighton University School of Dentistry3
OMAESAKO Mayumi', HASEGAWA Aya', MATSUI Nagisa', TSUIIMOTO Akimasa® *?

CIEAEID)|

MR, 2= N—F L a v Ry bV VOBREREESHEMLTEY, R=X XA TDAELT 70T TR
A7HHRENT WS, T/, ==L 7uaT77AL PV THYREL, EHES 4mE C—{EFTRERAHE RN
NI TANEATEFRFEINTVS, L L, ZOEAIGHERICEHT 2B P ZvonBiikcsd s, 22T, il
FLOEROEEANEFEEZA 2= A=A 70T TAL Y v DEAINERICO TR L 72,

[(#Mkts L O AHE]

AL rz == T7u T TAL IV, SA I R—=ZA—=F1 3547 L7808 —BBHIM, 3V AT 4 A1),
AL=r/m<w7a— (OMF, P/ ¥Y~7vEN), 79—/ 70— =y (AUF, ¥Y<v%v), /'L —A74
NV a—7u— (GFL, ¥Y—v—) BXUZ2 V774N vV x2A7T4 ES 77— (CMEF, 27V / VX7 T v ENL)
TH %, wREEF (ACCUPYC I 1340, BEHUERT) %Wz EAIGEROMEICERL Tid, EE 15mm, & 3mm
oFvavilizza T ALY v EBEL, GEHE (a 74V, Y X) ZHWCHE 180 AL L, &
AHIOR—ZA B LUOEGI AR OFELZAEECHlEL, Z0FEDAE,» L EAIFEREZHEHL 2,
REEE 2O EANMEOHIE (IS017304) TiE, 7u7 7Ly VICRHIEEE (PenCure2000, €Y %) AW
Tl 40 PREDEIES L, 37°CIHERIC T 24 REAE L7z, 2ok, WEEDE* v b (SMK-401, BEEER) %4
BIAATEETRIE (AUY120, ByEUERT) 2L, BEAMOR—ZA S LUCEG SRR OFELZIEL, %
DEEAD L EAINRZEH L2, ZXAFE B X OBAEES 2 AWz EEIUEER T — %1%, Kruskal-Wallis 7€
#%, BBHIIM OBESIUFEE % 2 b e —L 2 L, Dunn D% ENLXKEE %17 - 7,

Ui & 0% %2)

W ABEH % w72 EAINHEERIZ, BBHIIM T 3.15% (0.04), OMF 13 3.93% (0.03), AUF 1% 4.31% (0.04), GFL I
3.47% (0.02), CMEF i 3.91% (0.12)T& Y, BBHIIM (3% b {XfficH b, OMF, AUF, CMEF IZX L CIHEEDRD
bz, ROEEHIEICE T 5 EAINERIZ, BBHIIM i 2.75% (0.16), OMF % 3.46% (0.10), AUF % 4.23% (0.16),
GFL % 3.71% (0.10), CMEF I3 3.70% (0.04)T&® b, BBHIIM I3 b {KfETH Y, AUF, GFL, CMEF i L CI3HEE
D bz, BBH I M O EAIFERIZEZ XS 2 VIZBXNOBERICHEDL S FROVEWEEZSRL, A BBH I M
IZE&H 1% LPS (Low Polymerization Shrinkage) €/ v —238E L CwadDLEZ bhiz,

ACCUPYC Il 1S017304
_— * 5 *
g 8 x
< e <
® 45 a5 —_— ke
g : £
o 4 @ 4
g L
E s E s
| 2
i H
=1
5o -1 ﬁ
i, i,
E BBHIM OMF AUF GFL CMEF E BBHIIM OMF AUF GFL CMEF

Using Kruskal-Wallis followed by Dunn's post hoc test, *p < 0.05, ****p < 0.0001 vs. BBH II M (n=5).

G

REBROFERS S, NV 740707 TAL Yy OESIGERRZR OB EIEEE W 72BRIC 3.15-431%, &
HOBEEHELRE FH WV 72BRIC 2.75-423%% /R L7z, $72, BBHIM QEAIHER I3\ o B FEEHIE % FH v 72 BRI
bixbIEWHEEZR L, %O IL C-Factor @&\ IR 3 2 BEEALE IC B W THA & 75 2 WM E 2 b Tz,
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An evaluation of microleakage of newly Self-Adhesive Flowable Composites
1) Comprehensive Dental Clinic, Okayama University Hospital,

2 Department of Biomaterials, Okayama University Graduate School of Medicine, Dentistry and Pharmaceutical Sciences.
(OAtsushi Yabe" ?, Masao Irie”, Masahiro Okada®, Hiroaki Taketa", Tadashi Yamamoto", Takuya Matsumoto?

[ ®E ]

WRHERICB W Ta Yy R Yy LU UMEHEERT B, WICEBIRIROME, OV CITOGEHES R L 725,
ZO—HTEHEEEa VR v b LY UM B (Self-Adhesive Flowable Composites : SAFCs) OB HED ST & 7.
BEEM B A WLBE & L7V SAFCs [3ARFIC PHBARED IR 72 B lin >/ N~ D IE I B W THEEM B O T 7 = vz T —
DOEFICHIFHFTE D, AEFEAITHHO L DL E DT 4 T O SAFCs O & M EE I 20 B $ME 2 F MR L7z
ToOWMET 5.

[ HEHERFE ]

SAFCs & L CHBIAMEITH 5 SA-100R (Kuraray Noritake Dental), BEfF#1#} T 5 Vertise Flow (Kerr), Fusio (Pentron)
B L O Constic (DMG)ZfEA L7-. & MMEFZ/NEEEOE A > b= A VEOUEG R 1 mm 1V #&ERER 3.5 mm, %
S LSmm)EERL L7z, 2 OFEIRICE SAFCs & A — A —fEEDOFIMAIC CHIE Uiz, B{LERZRORE L, 24 R 37 ‘CHAHY
IKARIE L72BRZOWT, ENENA ML — MBI WET A MRA > MO CEREEIFE U2tk, &R O Clfi s
MNCAK RGPS TOIE, 0.5 mm R8T 14 4 FTIC DWW TIAE L 72 MR % B EE( X 1.000, MM-11, == 4E)THIE L,
FIBR O A el U7z, SBEOHIRIT T v ¥ % — O IEREREERR E (p=0.05)I THEFHLEL L 7=

[ #RLER ]

THREO Table IZfEFRZ T, 10 3% OFBRRE A LIS SAFCs TIE & A EELRN b o7, —F5, 1 B%OMRREE
fife=2 1% SA-100R 33 & U Fusio 7% Constic 33 & O Vertise Flow &l LA B Z% /R L. 72, SA-100R & Constic |% 10
el 1 BREOFRMEHERIZEBW THBRZZR DN ho 7o &b, #EENMNOFT 5O Z R/ ETE TV
HholEZLND. FT2, SRIUINEICHEZIT 722 &L REBEZOMEIIEE NEKTORKRE R 552 L
DHERATE 2. ULrs, BRICBWTHIHBIIREERZT D 2 LPREETH L I EBAHLMNCR-72. Eh
LB, MBI TH D SA-100R 1X 10 3% L OV BEITIR W TRBEFMEL & A% OWRBREEMED IR FTE 5 2B %
bhb.

ABENEIL, APEMIFAEZAS (BF 1901-036) TEREZZITTWET.
MERFICBELE LT, BIRT & COlBMRICH HEITH Y 8 A.

Table Effect of measured time in Class V gap-formation [N=10].

gap incidence (%)
10 min 1-day
SA-100R (Kuraray Noritake) 37.9(q, b, ¢) 17.1(a)
Constic (DMG) 45.0(c, d) 39.3(b, ¢, d)
Vertise Flow (Kerr) 75.7(e) 52.1(d)
Fusio (Pentron) 47 1(c, d) 25.0(a, b)

Values with the same letters were not significantly different by Fisher's exact test (p=0.05)

[ZE 3]
AL IERS, Fx o FI7v4F% vV, gk —F. @RS I AT A4/ ~—% A O b RER#EG L &
FERADIR & 0 REALIELRL & 24 Welflf DL, HEAE S, 2002, 20 %, 3%, p.158-164
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Transparency of universal shade composite resins and their color—matching ability
to artificially discolored roots of bovine teeth
Department of Operative Dentistry, The Nippon Dental University School of Life Dentistry at Niigata
(OMIYANO Yuko, SUZUKI Masaya, SHINKAI Koichi

1. B

DR~ i3, ATEE (CAD/CAMH®Z I v 7my s SlHBE L Y W) (DB LR ERICT L, 2=
—H AT x—RaryRYy hbYr (USCR) AWTHEZE LBt (AFab) #WE LT, TORER. 74 7—I2 &
DHEIET O 2B L 72 USCR TIL A £ab PR E 22 M 2B 7o, ANLHEE B IIE D IEHOE BN R 5 7
W, USCR DI AMEEIC L o TR DO RULR DTN B X biz, £ 2T, AR TIT Y % T USCR &8
YOEBEOWMEMEZFE L7z, & HIZ, USCR OFHEIMEE MO BEOMAIEIHET L B2 HNDTH, USCRE
BAKD Translucency Parameter (TP fi) ZMHIE L7,

O. #kE ik

USCR /%, Omnichroma Flow (OF, hZ ¥~ &), Clearfil Majesty ES Flow Universal MU, 7 L /U Z /75
# L) $ X U8 Beautifil Unishade Flow (BU, FAJE) & A=, 7 FHEEIOEES & A > h—xF A LEECHINF L,
WiRES % 2 —t — (Georgia Emblem fEHE, AAa D « 2—F) I[TRIEL CATHICEAI T8 (CHE. AS~A3.5 &
) &L ZEESERVEE URE BLRRE) O 2 BECHT T, VY EARKISIEE U2 B AR (12 6 om, VRS 2
mm) {24 USCR ZFedE L, PR mE SRS L Calkl & L7z (% n=8), MIfa|X VITA Easyshade® V (VITA Zahnfabrik) #%
MW TEIREARTD U > iR & BFES OBEEY 2RI Uiz, USCR BERIEY ) a— 2 —L REHWTEGK (25X
10X2 mm) OFEHZ VBRI L, Mt /KAFEERR#1500 £ THFEE L7- b 0% AR & BOEER Ecrhenilla Lz, &
KOFRIFERIRHZE RS CIE (JIS 78729) 12X % CIE L2 bR R &2 M-, Bohi- LY & )& FHERTH% O
s (AL, Aa', Ab. AFab) Z#EMU7-, TPEIX. USCR BAKICHIT DHEUER L TOAEND, KROAXTH
U7z, TPE={(A LY (A &) (A P2 BBECRIT 2 BZEDOREEZE1E. one-way ANOVA & Tukey (A CRE L 72 (o
=0.05), F7=, 4 USCR OB H 2 EA B TBMEE (SEM) THIZ L7,

M. #EREBE

CHED A FablL OF : 10.32%, MU :5.53", BU:7.41, UBED A Fab|F OF : 4.9°, MU : 13.73%, BU:6.04" Th -7 ([
— D LT EMNAEZD V| p<0.05), FURHIEA TILBU A CHE UNOBBICAEZOMAMELZ R Lz, TPl
OF:4.58", MU:3.58", BU:4.03"Tdho7c ([F—DRIXFIMEFMATED Y . p<0.05), SEMER TIL, OF iTHIEED
V=72 KK 7 4 7 — WWIIRERDO T 4 T —&—HIZT /) 7 FAZ—kkT7 4 T —. BU X OF DRITT 1 T —RifRD3/N
SR RIGIRD 7 4 F—NENTNBEENTZ, K USRICREEND 7 1 F— L BENT, HERCEHRIOEVR D
D, TNETNEOEULIREFRE LT WVEEEEN R D 2 LR STz, & USCRITEEHAMTHY | @mRED M
RERANEEMBROGYIEEBE 525, iR (&) Of & USCR D@L NKRE SRR 554A . TP A& USCR
TREEOHEEMEPHFT LIS WEEZBND, —J7, @il (FFR) O L USCR DEILTVIEETE, TP EDEV S E
G2 DBIVNEEZ NS,

7 VAR & IV T USCR DK DA MEZ FEl L 72 fE . CEETIIMU 28, UBETIX OF MR b/ NE WA Fab R LTZ,
USCR D37 B 5 % A L 725 5. OF >BU>MU OJEIZ &V TP 7R L 7=,
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FH = =P Nz — LYV OaTHEE O

ALHEE RO e o e o R DR A 2 2
Offer-ts, JIATHE, FHMAE, &, REERE, ® & =225, BIEET
MRBACK, WEBEIRE, Y~vUF =0, EFRE, KAF 1%

Evaluation of Shade Matching of a Novel Universal Shade Flowable Bulk-Filling Resin Composite
Department of Restorative Dentistry, Faculty of Dental Medicine, Hokkaido University
(OHirofumi Kaneko, Chiharu Kawamoto, Yu Toida, Di Wu, Ryotaro Yago, Yuan Yuan, Anri Toyama,
Rieko Kunii, Yudai Matsuo, Takuma Mirokuin, Monica Yamauti, Hidehiko Sano, and Atsushi Tomokiyo

I AEE:D)!

WA, B—2 2= FTLH LW ATHICEAT 2= "—F L z— FCRAEE L, S THLHEENRBELITY &
WHREE 72 o, FTe/ VT 7 4V E A T O CRIL, I OKRAEHE CT—IEICHET LI LN THDL T L0 b,
TEROEIELIZEIRL T2, BIE, SO ORMEEZ IR o7V 7 4V Z A T D2 =N—H )L = — K CR %
BLTWS, 74 7—0Ik, Kk, BEBEARMMBICEAL, TAICR—2 LY U0 2 N2 Tl E ORE %
THZET, CR OIHBBIECHALHAMEZFH L, CR OB LEEFEEEOOEZEAS ST TS, KIFFE T, filksh
TWDH 3DV T ANEA Ta= =P =—RFCR &, FH A SNVT 74N E AT a=/S—H /v =— R CR

DEFEAEEEZFMT D 2 & & L,
(B8t L U07E]

Ik i 248 E U CERZR 4 mm E S 4 mm O HFEERZ 5 L7z BA 10 mm, & & 5 mm @ CR E—/L K (Estelite Sigma
Quick, M7 ¥~=T U %) & Al. A2, A3, A4 % 40 {8, # 160 fEER L7, Z OEFEHANEIZA Y F=—F A1 k
VA (b7 Y~To2N) @i, =7 70— Lkic, LTORE 4 f£#E Lz, OF# CR (OCFB-001; OCFB, k7
Y~T L), @~@BETE CR: @Filtek Bulk Fill Flowable (FiBF, 3M)., @SDR flow+ (SDR, T Y 77 1), @Estelite
Bulk Fill Flow (EsBF, F7 ¥=7 v #L), O~@D CR % =— R 10 HFORM L, MAKPFER (LY #
400 L #1500 & HWCHFEEAIT o7z, 37°CAREEKIC 24 FERIIRIEHR OGH (Lab 1) %, WBRMFEASL 7 —F v— b
(CASMATCH, X7 — A5 4 v 7)) LEMLFE Y 7 I (Adobe Photoshop, Adobe) THHHIL7-, RO RITAG (I
T —Z A CM-AI01W, 2= I/ VF) BIOERE (BT —Z AL CM-A101B, 2= I/ v%) AWV, K
D65 el (T-TESOLA, hT A=) ZfM Uiz, WEMASHE L), BE (C). @i (H) ZHEH L. CIEDE2000
(4Ep) \IZTEEFFRET 2L T, K2 OOTEATEZ IR L-, HEIIME L v = — FIC X D Zohl @SB

(SPSS22.0, IBM) % FEliii L 7=,
[#E5])

AEp 1% 2.00 Z TRl TWILZ T E A LD NHIZAELZ K TE RN E I TEB Y, OCFB O AEwp X HT5 5 TiL2.65+
03 (A1), 1.69+04 (A2), 0.81+03 (A3), 1.73£03 (A4) THV ., BERTIE 24305 (AD), 13604 (A2).

0.78 £0.5 (A3), 2.72+0.7 (A4) Th-o7z, F7=. Al TIZOCFB, FiBF, SDR, 75 NI EsBF & b [AfRDO M 7E & 72
ST, vz — RBEL 7251221 C, FiBF, SDR, 72 5 N EsBF Tl 4Ew 3K E { 725 T\ o 72, —J5 OCFB @ AEp
TiE, Y= — FBELARoTH AL LIEIFEED LRV, ThE TlhElo Tz, B E T o IR, Mkl vz —

RIZHEERPRO bizicd, &> =— K Z &2 Bonferroni i C FIREEZFEm LI Z A, AN RBIOE
A2, A3 B L TNA4 2BV T, OCFB 7 FiBF, SDR 72 5 ONZ EsBF LV H ARICIEMEZ R LT (p<0.05),
[&%]

OCFB |3A4 A=2 m~<%D CR T, ERNHRMENTE L THEAOFIIC L > TEN-GllES L EE L T D,
ZHUTImERE, TRLLAENMRIIVTREIIZEABLERY, SHIZAICMOBZEECHLADEE LR DFET
HD, DEV, Al DX RHENY = — NG EMERORNLEAZGDOE THEBLO A S IRz, A4
DEI RPN = — K TlE, RO HAOHBERICL-> T, BAOGLHIL s b0BEx b5, —HBEF CR
. WTHBHEOEENI L2 TAl DL READOHN Y = — RIZED LOICHEIN TV DEN, v=— BRI 25

WCONBRARR L 72D Z 8T, BEMES RV ASHELL, AESLIVIF-ZVLTLDbD0LEZLND,
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YAMAKIN R4k
OKM&A, IEEE K

Optical Properties of Universal-Shade Type Composite Resins
before and after Polymerization

YAMAKIN Co., Ltd
OVYusuke Mizuta, Takahiro Kato

[E1]

W, aVARYy FLY Y OHRTYH | AOLTIRIEWEROWEICKIET 22 ==Y Ly z=— Rz Ry b
LUVBRERZED TS, BB WTH 202246 AL 7 - v— /] ZHEFEL WD, ARBEICE T —v)
L ISt] EWHHEARIDOBIAMITENDH D 2 SOOI A TEHTA LT v 7 LTS, KHFETIE, 2o 2 FEHD
GRS A TN T D =R — P )Lz — FRIa VR Yy LD ORFREIC OV TRl 8 272 9

[Br8kE L OU5E]

FERAMRHE : 7 - U— (V= AEAT, STEAT) G HEO=N—F Lz — Rl RYy LY
CHEEA15m, ES L O@TICEIE TS L TRRIEE Lc. REBRIRITBEFT (\DH4000, AAEEALRE) 2 Hn
FHMEL LI OWELWE Lz, Fio, ZORBREEZEMIFICI Y BEES L, FERBEORIES FEMH L.

JEITRFHI . 7 c =D [ )=~ & AT BEQR ISt A7) IFHLCDE ) ~—BLOZOELGHONR
U=—IConTiE, FUFAREITE (RX-70001, 7% =) 268 L EITROHELEIT- 7.

[RBLOBLR

Fig. LIZRTHY [/ =< Z A 7] [XEERITN D ESHITEEREN 10. 661N L, SME» D LEIEKDENEFS)
ICHBTHZENTEZ., —HT, ISt 47 OFBBROLEIT 1.9%E/NS N2, BRICBWTHEARIZ T
LN EBEBHRBIE NN e ole. o, [/ —<wAZ A7) L ISt 24T OFNENERLTHNDE ) v—, K
~—BIOERT T —OETREL, EROESHIHE O ERMERI L OMITITRWVHRBEAR O, £z, 44
=7 16.3%THY, [/ —~vL& A7) LERRICEANI%R CHBENEIT HREThHoTz. —HT, Ea—7F
474N =v e —RE L% ZVT 74N~V AT LS 7 —DUv=—RiE2.3%CTHY, ISt ¥4 7] LR
IZEARIROFBBELEMI/NSVEEFHTHD 2 ENnhot.

f%"* Tt 10.6% UP

Tt 1.9% DOWN

Lig
irradi n

Li
irrad n

Normal Type St Type

Fig.1 Visual appearances of two types of universal-shade composite resin test
pieces (¢ 15mmXtlmm, A+ UNO) before and after polymerization

(e
EEAIHOFERELEGITHM LR, T U= D [ =N A7) LA L= o< TEEFIOEVIER
B<HBLTEY, BEARICBENESE 2> THEOGEHICA LLEHTHY, 7 V= 0 ISt 44 7] LE=a
=T AT AN == RBEOY VT 74~ V= AT 4 BS 7 —{%, EAAIG TIEL A EBRMENELLAR0E
HThok. HIFREAFOEBENH VDLV 2B R RE FHTE, BEASLITVRTVENI AV v |
Bdos. BBEFEEROCHEA A=V LRP LTI TED I LD, AlO X 5 IR I E B A iH T
Lo ESNS.

76 —
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HASH V—v—
O Wukd, N JEw, 7% #H
Staining Resistance Property of Simplified Shade Putty-type Resin Composite

GC corporation
(OEiki Mukai, Shuji Kariya, Yutaka Shinozaki

WFIEE
FEA Ry FLPBLT CRIE, BIEED S A £ TIRIAVIEF OBEEICHW SN TEY, T2 saE
72T, FEEBRLIUEORHENR RO bND, ZOFEMIBEAL T, CROFHEEFHNRLZ O, Kk & il
MEEHTIE == FTA X IPRFICEETH Y, TFETIIAREBRAMEE IR ETH L Iy 2—Ra
Y7 RO CRBEBEANDFHETEIN TN D, — i TCRIZAEFCERMICE D EFA LT W ERHMLNATRY, &
ENLOEEILBFOWEER T O WU;% LEZBND, TR TIE, £ TNy 2 — RO CR & a—
b—FITRRICREL, OO E T LoD THRET 5,

MER O ik Table 1 Products
Tablel |ZfH L7z CR #f% 7, % CR Z4&BI(ERE 15 - -
Product Mainly contained monomers
mm, BE 1 mmIZKEL, G-F4 7V~ Plus(¥——) [ - -
U—=7) 7Ta—F Bis-MEPP
(2K VOIS L2 (B B n=5), ISR, BRI ZZREEKIC
Product A UDMA, TEGDMA

RE S, 37°COMERMIC T 24 BifEE S8, 20%, M
(BRI DR EAE % 7KL #1000) (2 & 0 B D i 35k Product B
R& Lz, BB D L*, a*, b*% MG SD7000( B A
EHRASHIC L VIEL, BEmMT —F & Lz, RBh% o
— b — LR ORI ENENREE L, 37°COEIRMEIC 1
BAREE Lz, BEGRORBA OMET —2 ZFHIL, RERTH®OBEE a*b") &R Lz, BohizfRiconT
1%, Turkey-Kramer O E (B AKLE 5%) 21TV, MFHRNT L7I2(ERHT7 V7 7 Xy MEIZAEBEZED V),

Bis-GMA, UDMA,
Bis-MEPP, TEGDMA
Product C UDMA, DEGDMA
Product D UDMA, DEGDMA

FER LB

D—=T)v T a— ROREREOGEITaT—b—T24, $IT L5 Thol(Figurel), —F, i A~D Oz
a—b—T71~182, #AT33~129 2R L, ®WMICLVRRDIFERL ST, V—=T v 7T a— RiEmifERE bE
NE/NTHY, REMIERZWECEZ R LUz, DEOMRIIEHLOE ) ~—ER0OBENERE L TELDL
L%, Tablel TRT LI, ¥—=T/ 7 a— NIKRFMKEVEDOEHNLZ #7272\ Bis-MEPP %#E / v —F5r & LT
WHDIT LT, i A~D 130 FWNICY L 2 Ui & G T UDMA KB AZ AT 5 Bis-GMA &€/ v — Lo &
LCHALTWD, TLZURoKBETBAETHY, V—=T /b Ta— NI nbiktEo® /) ~—2EHocE
HLTOWRWZDHRE A~D L AR THWEAHEEZRE L TWDHZENEZXBND,

Coffee Green Tea
25 25
20 20
c
15 15
K K d
C u .
ab
. A
n i o B
I=ZTN S—zZTN A B c D
Fa-F Fa-F
KEA Figurel Results of Staining Resistance test

=TV T a— FEER A CEE AT D I EAVRENT, ZRIC LY, BETOE AP S, =R
TRREME MR SIS X B,
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Evaluation of the pull-out resistance and friction characteristics of Aroma Injection

GC Corporation
(OAyumu Hirano,  Atsushi Tachino, Yutaka Shinozaki

[wrge B 1]

T E—N v OB DIEFIOHIRERFICE TSR Z OENN LIMET L8, WFE5 &< X O RNBRAES
L. —HZ, FISM OB TY Y a—UEISMIZEIROREER SV, AR OMET HBEO5] RSN K
. FRICKH LT, BR-T AV — MESHGITHENEE LT OBEbEWeY, gl & REEHIO/NEWE]
BREFHEE L THERT A8 TES. 2720, BRAGHMITERIERB OB S CBHE~OBEENH 5 2 L1z
T, RAV U THRENLETHERERDIEREE Vo 72T Ay "R3B D, £ TERIMEMORBELE L TR—R ¥
A TOBEEHNBHAT N 32— NEIBHM [To—<A2 Vs v a] (AR], GC) 232020 4F 11 AIZHES 7=, ARI
X7 VYR — NHIBM TH 5 7o D5 RSB BIARWEZ 2 b D, KRR TIE, SIS ORRMERO
W ~ORBETET 5%, BISHES|EPALRE LERERE TS, £, 5ISRESEHNOREERO DT
b DEIGH & & DB TGS 5%, FHISM ORI EEREA IE LS EITo 7.

[FrhhEs L O5E]

MEHIIZARI & T r—~T 7 A4 T A J—~</LEv b (AFP, GC) DHAMG (ARIES), ERHIGEHM TH D
7u—<uA F (ARL, GC) & AFP OEHAHEIS, 7AY%— FEISRMOE—HIZ (B A) BLOV U a— %
MoOMARS (BB, COEE. TRTNU A+ v a, N—2<TUT).) ZHHALE.

A SCEICE > TEMBH A AL IERE L, 35COKEHIC O ENREFREEFRE L7z, ik, A— o777
(EZ-L, SHIMADZU) # M\, 7B A~y KA E— K 50 mm/N THIZ K Z i FHA ) itk Lo 5 &
NERE LTz, B BEEAREOMIE L JIS K7125:1999 2B F ({772, ARI, ARL, 5 A BLOB 2 ZhZHHEK
THW, N Xy TR A T 4 AZITRT DE I BEER R E JIE L.

[#E98 L OEE]

ARI & AFP OEE NG, ARL & AFP OESRFIS, Bih A 05| S HEIRHUNITR B & C OESFIZR LV FRITIK
Moz, F7-, ARIL, ARL, 5 A OFfFLEBRGEEITRS B LV ARICEK,r-7. VY a—VHIGMIETLETH D
TeDZDOEVEEEIC LY HIGREROF HRE WA ENEEZHND. ARL, ARL, A IANA K LT
HHIOBEBENVETEP, HISMEROS S HEERNIMENEZZ OND.

[#55m

ARI 1%, FERFNGH & RERICH# BB ENME S, FIRMER O RSB BRN 2D, WHFE~DOAN D72
W EMPRBENTZ. SRIOFERNS, T o2 =y FOH DREFNTITEIGHHE RO~ A 05 KEIG4S
WZ L AEIEERET HHATH, ARIZHAWTEASHIGIIAEI TH S Z L3RRIz,

80 15
Z 70 b b
g 54.7 o 11
g 60 -
z 0 cE !
.5 P =) a a
< 30 1: 2 a a - g 0.41 a 0.44
H . = S 05
320 11.4 13.6 se 0.23
2 B
s
-V ) - 0
ARI ARL  Product A Product
JAFP  +AFP BiC ARI ARL  ProductA Product B
Fig. 1 Pull-out test results Fig. 2 Static friction coefficient

*Different superscripts indicate statistically significant differences. Tukey-Kramer test (p <0.01)
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PV AE & W 72 Er:YAG L—H—IZ81F AHFFE - BESRM & ®E 0UIH o BfR

RERHERIR: ERRAT
OfrRol=, A=, HWALL, H—5L, EEBGY, PMMHEE, &8, LAt

Study on Er:YAG laser with the new pulse width: Relationship between Laser irradiation condition
and Ablation ability of the tooth substance
Department of Operative Dentistry, Osaka Dental University
OYASUO Kenzo, MORIKAWA Yuto, IWATA Naohiro, IWASA Kazuhiro, HIROTA Youhei, HATSUOKA Yoshinori,
YOSHIKAWA Kazushi, YAMAMOTO Kazuyo

[BrY]
W OTERERE O BREA ATHEA Er:VAG L —F— (LU F L—H—=) AL BRIGHA S TND. =27 R0 =00 UL R,
MR UHEA LT T 52 LI KV HERICHR TRV EEZENENOHEEICEDERENREEZS X bND. 4,

WERDBE LY =7 RU—=RNEL 7OV AEAE O Hmode, B — 27 /R0 —2MEL 2L ZHEAE VY S mode CTHRES AIHED
D, MR U S E0 L7 #iH OV A g L— Y — ORE# 2 F W Tl A VE - FEOREMEIZ OV TR %
TolOTHET 5.

(B8 & k]

Bk D L— P —RRAEE & LT Erwin AdvErL EVO (BUF EVO, & U Z 8B &, Bl OV 2 L —3 —3E (UL
TNPW, £V ZBEUERT) &M L7, BRETF v 7 ITiE CS600F 2 L, WK T CRFATo7-. #RE: LThHE4E
ALy raiitg, €70 b U ~— CibKRFEERRIC T #2000 & THE L, =7 AVESEHE R & S0 EH stk
R 7.

L—Y—WBE &M% Table 1 IRT. A—E V7 AT — V% AW CTHEMD AT T, 1. Omm/s T 10mm f&
FEATV, B L — P —HMSE (VK-100 series, KEYENCE)IZ TENENOHIREZIE L (n=5). —ThlESHK
SIHTE KON Tukey DHTIZ X 0 HEFHLER 21T 5 72 (p< 0. 05) . ARFEBRIZ, KIKEF K FEMWERT A S OKREHETT
iz UKFEFE 5 23-06005) .

[FE5R L B 5]

FiRE Fig. LIRS, =) AV T, ENHA BEOHIBR (L, EE3 ff & ENH3 i & LL R CHEICEVWMiEAZ R L, EE3
BE& ENHS BEDHIMEICAEZITRO b ol 2, VAT FAF—08ICED, HIBRENS B LzLE
2 bid. BHEIHBWT, DE3 HEOHIBREIL, DE2 BECH_RTHREICAWMEEZ R LZ. ZhUE, »OLAZRLF—0D
BN AR, HIBREN EH Lz B2 bd. £z, DNH3 BEL DNS3 BEOHIBREIL, DE2 B THEICE MEZ R
L7z, Zhud, MR UEEOBINCE:, HIBRES EH LB b 5. DNH2 BE & DNS2 BEOHIBRE: T, DE2 BEL Y
AEIBEWVMEEZ R L. ZhiE, LA FAF—RMENZ &, BREICET 5 RILBORROEEREZ bRD.
PLEMS, Hmode THOZF ANVE~OBEE, FEMNRT 7 EAT L AL =2 a VOBRICANTHL EEZLND.
[F5am

HHL L AME R AV EriYAG L—Y — I L DB OREMIZB N T, B =7 80— UL RIE, #0E U O
IZED, PRI bEMNCHEEZNENOHEICADLETRENRARETH D Z L RIBEI T,
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Learning effect on dental students using SIMROID
Division of Endodontics and Operative Dentistry,
Department of Restorative and Biomaterials Sciences, Meikai University School of Dentistry
(OTakako Tsuchiya, Iori Nishida, Yoh Ichimura, Satoshi Yokose

[E1]

WRHERNC 22 5 72 OIITETERBR & O 2 SOBERICBWCHo2mak s iR, BEMKEL SR TW5, itk
TONTE I E FW-HHE TIx, 5 - FROBBICHABRINTEY | TBEOABSLKHFLICEET D) &
WA HHEIL TR Cld/enofz, LvL, BoL Tl WREEZ T 2O EZE T 2ER T DHERLEENR T D,
Lol EEEOBRKIZE O TRAZR A SCTHEE N BE IS LIBRZ1T 5 12, AEBKE W, 22T, IE TN
BEEMBREORY b Iab— g AT L&AV SIMROID 25 L, EBEOBFICRIL T, FASHHEREIC
1AM A EER LA EDOEE (L EK > TnD, 2T, Fx PMRFIFE BB IRE RIE Fah PR R IR 0 B
Tl 2023 FLEIZHBE U 7 iBe 2838 A 12 xh L SIMROID & W CTEE 21TV ZAUSHE ) FEDRERFTH L & LT,

[FE5r071k]

2023 AT L7255 5 FAEDSF/E 30 NCKH L, REDRIMRICT 7 — b &% Uiz, REONEIE, HRHH L —
W—Td % Er:YAG L —% — (Erwin AdvErL EVO, MORITA) % FA /o423 L HRAlR E D EHEFEEH TH Y | FETITHAA
L— W — DR - (EHER - BE L E— 08 217V, FEECiE SIMROID (MORITA) & HIWC, TFHEAMIE—K
HW O EE T o7, T o — MIT V7 — FERRICFRFEOEMEIMER T 5 Z LI2BWTHN - &L
B/TITo7,

[fERB LOER]

FER & LT, fEEBMAT S BRMATRICER LT v 7 — F R L= & 2 A BEAIRIC X 2 A L — 3 — 0
Tk - ABCHBEFHEOBMRE M ERRO b, FEOT VI — FONENSLEL ERo7=01%, HEEOMKE
LTS EVERHL—V - L CORER Lo 7sr, BEICERAL - —2 AW TEEZITocZ L TL—
P — DR Z IR LT ol b)) T b EEOBETIHEE T 5 & W ITAITRUGELAIRL oo TLE S 720,
SIMROID DX 5 7mRy FTITH 2L TY ZAEMRH L, BERELLERH-T-LEVWIBERTH-T-,

[#5am

REREFENBIREIT O LWV ITHIE, EREOBETEEENEGL ., £HKRERT 7 V7 MTEN 5 aTHEMEN
F, L2l BOHSTEBEZITH Z & THOLNI MBS ERIE, ME ETHLALEREY bAERRb O LR
0. WRHERIZZR 72 BICBIFEFICRIL o TS, BEEHEZ Ry hvIalb—va AT A0
SIMROID (X% D A[AEME A AT T D #M TH D  BEOAHLKIF HICRE L RB SRR EIT) ZLICHAL TRV E
BROIGWIEVWEE 2B L FRDH T END, WEEE CTOREICHNDZ LTIV RWEEIRRGEOND Z AR
O HALT,
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N—=F YAV VT VT 4 F &)k L—F— (Simodont®) %\ 7z
SEANEFZAEIHT DT 7 — MRE

Vi) HORSF: PDIIS R SRR E2 AT, 2501 F RS bl 20 e RS 7 AL ol R A7 00 B B e B 1R
O 12, sl >, MAfRE Y, NIFEZD, B TFEEMN?, JWHEIEAD, TR /2

Questionnaire survey of foreign dental students using a Virtual Reality Dental Trainer (Simodont®)
YAsahi University, PDI Gifu Dental Clinic
YDepartment of Operative Dentistry, Division of Oral Functional Science and Rehabilitation,
Asahi University School of Dentistry
OISHIGURE Hiroshi'?, ITO Riho?, OKAMURA Shingo?, OGAWA Masayuki”, KUSAKABE Shusuke?,
HOTTA Masato", NIKAIDO Toru?

(=1

U4, Virtual Reality(VRYEIR T L B — AR RN — Y Bk, MEHFIH S c—REIh TETBh, HBIC
BOTH VR EMIZ AV TEMSNORABHZTE TS, WHEHBICBWLTYH, VR EF2RIBAICEAT S 2 &
2, WFEHERAEOEOM FICEATEARVNEBEZ BN, HFREEMAY I 2L —% Th b Simodont® (FRXEtE=
v V) X, BB VR HifiE AV, BN OWIRE LIRICHEEY S 2 LA TE, EH N T O OUIEI & B ElA
BTEpEETHL. A, FARFEFET 2022 4 7 AIZEA L7 Simodont™ (22T, AMEA MBI

DWNWTT > — Nl Z L L0 THET 5.
[F7ik]

BB IIAFEZBM LA EAEFRE 274 (AFTaMLKFE 04 - HERFESL - VT KFE24 - YT AH
U —TRKE 104, 2022 4F9,10,11 AIZHI A RZFEBERWR T 7 7 20— & L TEE) TH 5. Simodont®DfEH H
IR HEDNT AT A R0 )& 1T o 721k, FEBRIZ Simodont® D OYIEI D7 1 7T A& KR L0 4y), DK%
L FATT o r— FlEEIT o2, BMAAIE, Q1 TSimodont® COIHIRITHICHNTHEWEE I 2221, Q2
[Simodont® CYUIHI#HE 2325 Z LI EE 21T 5 ETHEIZE RS2 ), Q3 ISimodont® & i@ > (N Lt %
L7z) XX THEOEIIEDLSD LE 222 ), Q4 Simodont®Z i L THIE L THZ\W222 1, Q5 [Simodont®%
5 AR CTREFHM) ICOWTHEERFLTITo72. QLIL BEW - A LiEW - E6 6 b0 xRy - IE< R, Q2~4
W - vz - EB 5Lz OREERLCTIHMIAZITYY, Q3 T Yes LEZTHAITIX THRH~RF &

el L 7= Simodont®® BNV EIZ DWW T, No EEAZ=HAIT ThEH~ 3 Ll L725A8 O Simodont®D
IZ2WT ) Ot zRDZ. FRBICHBELEMZZ T 2. 77— MIEIRZICEFT B IO 21T - 7.
[#R]

72— RORIERIZ 100% TH -7, Q1 TiX NIV & T LW ZEELEZLON 214 (77.8%) Th-oT-
Q2 T Ny EEZE Lo 254 (92.6%) THY, Q3 Tk NIV LEELEZLON 174 (63.0%) THo
7o Q4 T NFV EEEELIZH DR 244 (88.9%) TH o7z Q5 TITFHMIT 412092 5 (S 124, 4874,
374, 2814, 1R04) Tholo, HRERMIIBW T MBI D), T=F AVESGEFEOMRE
BETWD ), (MTELHENTED, HFENRW, THREZIEKRTEDS] REOKRVT 4 TRERNE AL
7, TEBROBELERD D), [RYVva=r 7O AN TEABENTE 2RV, THHIREO LA R 2SEIERALEICES

J72n) BREORTT 4 TREBER AL
[E%]

Simodont® CIZERXCBE LR T L5 L TLOK LGN ARVWFRER 2GRN TE B2 bk, 2, A
T, [FHREIHIERE, KRE2fHA LRV & TERETIBEORFHAEL K OEREEMZBO T LR TE DT
T, AL 7t o T D SDGs DI H —3 L, AT F 7N thRl ERREOMGE~OKEI % Rl 2
ERTEDEEZ LN, L, AVva=ryr, lEER Y, EREOBRERLIRLH DL LD XY

Yl g VEERT S IR S S R DD T E BT,

[t

Simodont® [ FEERDER L BR 2/ bH Y, MFTREHEIH 260D, BRICKT 2 FHEERZHBET 52 &0

TE, BBEOPL2BEMAREEN AW TE D800, B elBHEREOREEICERT 2 Z LR E T,
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BERRNERG, TVXNT—I 7u—%ERALza v ROy bV
7var7r =y 7tV REHELER L 1EF
1) S RFRFEBLEE b 3L O R A F B AR BRI 00 B
2) TEERFRFBEE AW O R A S0RE O g8 8 i 4 1E 50 B
3) fEERZFARA N LED 7 4 b =2 AHFZEHT
OPSHBHER 1, BAHIR V. B2, JIBFDRE D, SFVEE D, KB, GFREEE D, KBRS ),
(R — 1
Composite resin injection technique with a digital workflow to reconstruct canine tooth guidance
: A clinical case study
1) Department of Regenerative Dental Medicine, Tokushima University Graduate School of Biomedical Sciences
2) Department of Orthodontics and Dentofacial Orthopedics,
Tokushima University Graduate School of Biomedical Sciences
3) Institute of Post-LED Photonics, Tokushima University
OVYuta Utsumi”, Yusuke Matsuki”, Keiichiro Watanabe®?, Saori Kawano”, Tomoki Iuchi®, Kenichiro Ohge",
Yumika Ida", Kazuhide Yonekura®, Keiichi Hosakal®

[#5] FIEMBHERZOWLE & LT, FEM - BEEMBLED O I O FRIERE O RN ML L R DR DI 72
WV, TOEDRGE . BEREEARKBIRELRZR S, RRBErOEWVEEBRIZ R TEEZ VAT Y hLY v
(CR) EEPAHAVWLN DN Z TR Y | CRIEMIC L D2 EBEEL AHRICHERIG EIRENMTON 2 F b H D, KKK T
X, HEEEEHARRRT O R ER AT X 0 BEHEE A U CRIEEIC R DA EIEEE Ko T BRE X L, BIAOE
EHEHARE., BB ~TFTYINT = T7u—%FHLERA VP 2rvary (BEAN) T7=v 27k, ¥Ial—
T Vil OWHFEIEZEYNC AN F T v AT 7 — L, HEEEIE 24T 5 08 T ER 2 5,

] B 24 B, F5F AT 0o T CRZANEL . L<lEDARVOTHE L TELWY, BUFE : 2021
AR RTEATZE, EAEREOWIIREIC L AU 3 0Bkt d CR B IC TR EEE§ R FEELERR T, <L
FT7 Ty MR T2 R RHE IETRR & M BERE IETRR TBALA, 2023 45 3 BIZEIRTEIEANE T L, 2112, 321123
DE TR ELERE 225 LTORIETUBET LR ~RBAT, BUE : B3 ICILME OBEENR A SN RIEFFEAHE R L TV 5D,
G|

<FVANT = T7u—EER LGRS VT V) a— A Ty I A (LT v o A) BE>

AENAX YT — (FTALAX Y TV TI4vu)) ZRAVTRENG L, WEHRANM CREFSEITo T,
CAD Y AT L ED/NR—F ¥ LT —F 4% a2 L—4— (Dental System:3shape) (ZT, A¥x v LT —HF % 3 KM
PR R 70 B R DREIE AT « BB IERIICBE T 2SI R, T VAN T v I AT v T EITV, T RAVY 7 by =
7 (Model Builder : 3shape) 1Z°C 3D #MMICHGHE( L7z, EREEYLER 3D 7' ) ¥ — (digita wax028D:DWS)
WIZCEFSD 3D 7V v MEREZH S LT, B2 R) o aXd o (2 U7 60 BT - Wal4E
gy (m/La 7L R : Smart Practice) THA L, HOUZKIC CRIEFAHBOMZHEL TS VT v 7 AZRELE,
<RAVVxrvarTr=yr>

WEERE, =7 AVEISH LT3 vy F s K=y F ¥ bV Y Kuraray Noritake) 21TV, 1| AT
O TFEFRVAT N (RayFRy FIMa2=_R—H LT F 2T Fe—27 30 ZHOWTHBELHEZITo7-, A>T >
JAERBEL, 7T TNVCR (AT 7 My 2-T V=AU T T7u—arRKYy hLT U T T2 A2

D3N AUEBAOE DAL, 10 BOYHG (Pencure2000: MORITA) 4, A v 7 v 7 R &HVILL, BT 10 F
DI AT o 7o, HRHH FERBMEE T T, 11 3/ A R & o THUNRRT CR OFRE, G - AL EFE AT 572,
[(BLEBLOER] N—F X VT =T 4 Fab—F— ETUHFEEHO Y I 2 L— 2 V&7V, 2 ORERRIC
W T HEZRA VT v 7 ATHIL TS, IFBEOA A=V R T EEra AR AREE 2D, I 21—
vaviEh OFEE REFEELEICNT VAT 7 —C& o, o, BREEE - EREITIZE L ERECTHR/NRD
WEOHZTHRENT I ENRTE, FoT XA LBEMTER, — T AT v 7 ARUED BITIRF IR OB
i« RS MEIR mMBRRE L RO, RO T V=V RIZL D~ =a T A RWEERIIT 7=y /8 v T 4 T
EE TH D iEEESREDP R SIS VR ERIBRBE L TH, TYVXAVY—7 7a—2IEHT 52 F i oz
IZRIFT 5 Fe <, (RIBEEDOWRERD - RN~ FOHBMETOBEZRMIETE 2 L S o EBMENRB SN D,

[TE] ARRBIIESRKFHES 7 A F —OXBFICTHTONTZ (7T A —FH 1 2202006), £/, AEFOHT -
RELD ZBF - T % A B R BN R E R AR P B LE A L L O EEE LY o T D,

_ 8 —
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SRR P G o R B DB =R (S L
REFWRT 797 b TAT U ZNVHAHICE YV REEZR D 1 IEH]
UHHERFEEFR OB HOBEE, PEHR IR R AR A OTTER O R HERL SRR A O Al sy B
Ofciig  Fib+' M FIR° B B—RR®
A Case of Patient Satisfaction with Conservative Black Triangle Closure
for esthetic dissatisfaction with maxillary central incisor crown restoration
'Department of Preventive and Conservative Dentistry, Niigata University Medical & Dental Hospital,
“Division of Cariology, Niigata University Graduate School of Medical and Dental Sciences
(OSATO Risako, TAKENAKA Shoji, NOIRI Yuichiro
[fE=1

W FLER IR IS AT AR IS W CEHE R T RNER & S, @RI Z RV TR BB Z R BRI ANE CroikiEn o v
UNNT Ty ST AT v (gingival black triangle LA T, GBT) T 5, GBT DIHEIZZKFTH 2D & I, #iRMH
PR, =27 MERCT R ETHORRE, RO A2 A7 Filfn, AR, BIE. WORERETOND, —F
TR ES CRIEE., it FBIE, SMRIZR IR & 2T Y | BEE I LN H 5, AEFITIE, HRHEA &k
BHTLOWERaI 2= —va VIZ KD RFZR GBT FHIC L 0 . BEOTENG DN loodiET 2,

DEG OBE]

74 Ak, UBET RIS RHS TR RS — T Bl ORI D T v 7 AREEG AR S VY BHET & o7, B
(. SRR T OF LM 2 2 Tis, BIRICERARERIZ 220D, AR LS — POl AR T R e 4
Tholz, WEAART > MIARE 3mm BLTFC, 7’r— by ZREO MRS S ien otz X ARG EIC TEREE O KK
BRI RO, HEREEWIT 40 AT EAT S, HNIRHT & GBT 287, EHBHEME « HiiFsa L,

(] & [amdrer]
B LS T  ARER MRS R, AR N T U R
- AN ESRE — O0d  BERETRNR MR (IRETEHORR) . A Z VR N7 T A

A5 P B g O SR YAR B TR S BB 217 O 2 & & L7z, GBT OWBRIIAFRS OIIE, JEV B RTEERAE, 7K
SEMEE RN, Thin scalloped biotype, i3 51T b 417z, GBT PHBHD 720 DRI & L TI)MTM Z AW 7= HEH & d
TERIERIT 24TV, BARMIBERE 246/ LRS00 70 7 = L— A &R 2 505, Qi o= 2 7 O %6
BT 2B RR U, BHEEIERMOMAONEFTHY . HRH T X ORI 2 7 &G L7z &
DEYANRTRLS QDIGFRIE LI L 72, #if2ITEUCS WRBREHA DMl 2 HE IR, Dra=T 28l LT,

Sl |

i BB O AR EIRIR 21T o 72 (MAF#40) . 7 7 A X—RA LU r a7 2k, SCRIRIZRE ISR
%17 o7z, Cho HOWE VELEIL, WHEEHOEHND 4mm OME4 2% 27 M Fr& L, YU a—r 3L/
GMNRT ZA T THER LeFE 2 710, BREZRLRE L, HLECHBmOFEREKEL, Treya s
LA b= ORI AR CREZR <, UIBROMEZBE & & BICIRE LB HOFM 23 T4 &3k
Fllze P=—=FTAFR L ZTEHLELF =791 FTITW, A3DT Ry ZIZATA NCKY I I F = a v ifts
THHEE Ui, BAEHMiBmEEE%, WEFLEIXEME L GBT IZE Un T, itk X MTikar 2 7 M-igila THH
DT 43mm ThH o7, B4 1VHEROBUE, BARERITZR < WRORIE LR bz,

[(E£]

Cho O (I HARMIERAE 2.5mm, = > % 7 MaRA > Mg T R-EAE TEREREE 4mm D546 THSTPZERIL 85.7% DR
THMBAIIC L VW SNTZEWE LTV D D, AEFTIEa ¥ 7 Mg N a-iilE TER O RS T2 X D 0.3mm K
EL oIl b D 5T GBT OFEARMHRINEBL LTz, ZOMBIIHNORELBEERER DL LERETDHELD
VEARTTIE 2 O T2 IR 2 SR THES O AL IE OB A~ O BIINEETH 5 2 & B h Tz,

GEE

AIJERF]TIE GBT ORI Z RN S22 L, RRTEHEIRE Lo 2 &I k0 B CRETRRIM - 3 22H4) T,

IERARBEOIRIFIC XV EEMEAEIE LBE OB WL EEZHL 2 LN TEL,
(2% 3Cik]
1) Hae-Sung Cho et al.: ] Periodontol 77: 1651-1657, 2006.
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VIBEBMARTE O hEBFICB T A7 T XAV IIF-C DXL F 7 4 LV A& RIZET 5

FR IR 5
PRBROREER e o AP SERE B RMRAT R, B R PR A R B AR ST ER O R R Rl © ey B
SRS R SR EE T I AT R R0 A o RN E RS20 B RS RS RS 1 ol S A AT ZE 08 8 ) ol PR TE R 2200 B
OHIHBF ', WEEEIE ', #REOD ' REB R 2 BIKH °, S5AEm . 2P —BR . MREhnr !
Clinical study to assess the dental biofilm inhibitory effect of Caredyne ZIF-C on initial active root caries
"Department of Restorative Dentistry and Endodontology, Osaka University Graduate School of Dentistry, 2 Division of Cariology, Operative
Dentistry and Endodontics, Department of Oral Health Science, Niigata University Graduate School of Medical and Dental Sciences, *Department
of Regenerative Dental Medicine, Institute of Biomedical Sciences, Tokushima University Graduate School, *Department of Periodotology and
Endodontology, Institute of Biomedical Sciences, Tokushima University Graduate School
oYoko Asahi', Katsuaki Naito', Hikaru Kanda!, Kazuaki Niwano?, Daisuke Takegawa®, Hiromichi Yumoto®,
Yuichiro Noiri?, Mikako Hayashi!

[ 5]

S OFRAF BN AR - TIRE D SN L TR Y, TOFTHOEEMNBE L CWA. YIHHRE S f#licBI L T
13, WEOUBRNRHECTH Y, EEHMICBERLENES TRV LHEW. 1o T, FIHIBKHEIC SN T
B OO 28T, BAKIEZRD &5 HRERZRGHITMI OBLRICHI > 2 BEENLOTH . TH, 7
VRATY, INTY LA FBIOHIRA A B RILT 20T RNVEINRL T FGAT AT ) ~—k A N THDHTT
K4 ZIF-C (GC, HUR) MBAFE Siz, Hgh A 0%, GFEOBURIS], MO KO, F7 4 14
Il Z A3 22 ERME SN TEY, RE > EIT PR BRSNS, RIETIE, 77441 v ZIF-C %4)
HEEER T O B2 x T D 2 —T ¢ IR L UCBIAT LGB O 47 4 L LIHINR &M EL O BivE R %
a7,

[7iE]

ARIFFEIT R 2 e R R B2 KRB 5 H30-E40-3), T8I KFBRbeEMALE « B2 RIFIE s
BEES OKRE 3573-3) BLOHIBRFMIMEELZ RS KRES 2019-0007) OERZEZT, FT3nl, KK
R R I R IR DR R, T8 KFmbete Ul - th AR L OB K E R HR AW bty OB e 2 %7 L= 41
IREERE D a2 AT 28BS H, RFRICABENMG LN EEWHRE & Lis, 77 XA v ZIF-C B, Fuji VI B,
T ot U D LARED 3 BECT X AIZEID T, WTROBHCR W T b RIS IS B 2 BREETE Y
ODIIEMEIZEMA L. 3 » AZEDY a—EIT, 7ot T M) OARHTY a— VD L OHENE, FT XAV
ZIF-C 3 X OY Fuji VIL BE T2 RO BRI B 21T o 7. BAith 3, 6 BL 12 s HRIZT 7 — /5 FRB &
W —F 4 I ORISR Z T LT,

[R5

47 N (58 th) DOWERE DANIRITHIAE L, HRHE OFEET 73.1 . (65—87 w%), MERNZFIME 20 A, &M
27 N Ch ot W OWRNGRIT, At 181, Kt 128, /WEE 21 BB X OKHE 7 W CTh o7, MaioEFH
%, DMFT 3 X 0% Plaque Control Record (2B L C, 3 BEFICRIT DM 2N A BEEITRD o7z, a—T 4 78
DRI AR A B EEZRBO R T2 b DD, Fuji VILEEIZB W T 7 Z 1 > ZIF-C # & i LB RA @ ME
mAERDZ. Fio, MEIORERKNICHE R TEWVWEGRD, 77 4 A ZIF-C BIZB W TUIRERE DA Th - 7223,
Fuji VII BEZHI W TIERBE L7IEF O 550 1T % Th o 7=, WV T, BiEsRIIBmt% 12 » A TERL
To. T AERIE, SREE (REH RO AW &k L CRAEE CRMER 2R 70, iR EE
o7z,

[BEk XU

Fuji VILIZZ 7 & A ZIF-C &k L, JEMER S MR BEEBENE V0T W &, SHICHRERE T\ Tr T
A2 ZIF-C 1%, WHEZ A C2EENEL 2D 2 & he, AHFFEICEW T Fuji VII & 77 # A ZIF-C O ikt
RITEWRAELEEZEZ OGNS, —F, BEAVNEEE =T 7 E LTHERT 52 L T 7 — 7 (R0
THZLEERFL TR, FERETIRD LN 1o, MBHETOT T — I (EROIELSEN 3 FERTRE N
ST ENFRED 1 2EBZ bNDLTow, SH%IFE—HRIZB T 52BMMFIE COlKREIT) Z L bBRFFLTND.

AWIENZ KD, 7T XA ZIF-C IZHHNEENEAR i 5 RO HIEIC A2 CTd D AIRRIEA R S f17z.

TREIND, HHR/FRE 64 (2) : 141-155, 2021

AMFFEIL ISPS BHIFEE(20K09953) DA B D T IZAT 417,
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Biphasic Calcium Phosphate Cement BRAHEEMRE REH T —T — D%

A AR AR EAGEAR 7 o AR 2R B 2 R,
AARFIRF W R REE ?, kR
O /INIERERE Y, M (hig) ot % B S, el &, pmENG?, EEI=F 2
PRARIE %, I % SR E]

Development of adhesive root canal sealer with Biphasic Calcium Phosphate Cement
Nihon University Graduate School of Dentistry at Matsudo!, Department of Operative Dentistry’
Department of Histology®, Nihon University School of Dentistry at Matsudo
(OYasutoshi 0jima, Kou Fujita—Nakajima, Tetsuro Kono, Isikawa Yutaka, Kouji Narita,
Yukitoshi Kurakawa, Naotaka Kamiya, Toshikazu Uchiyama, Satoshi Hirayama

[wrgE H Y]

NAFAET Iy 7 RIREFEMBNEEEEZ N 5T 2% E LT, S MBIV Y LETERSE Lz MTA 285
LY VRY—T—ICRE L, AN AIKIGFER A AT DM B OBEAHRE STV 5.

KT T, BBMEMECH A — A8 Y Vb L A A+ (Biphasic Calcium Phosphate Cement : BCP)
IZ#EHB L7z, BCP BMAERIE, RiFHIc e V=175 (a-TCP: a—Ca;(POy),) &V EEIN AL w7 4 (TTCP :
Cay (P0y)20) D531 L)L TH—IToH L, BgEMh 7o fi &2 m 8 — OB E A5, 72, AFRNICENT
AETRAY pH OFEPH CIAME L, BRAERD E LToA Rax 787 A b (HA: Cay;y (P06 (0H),) (CHE{LT 2, 2T, #
BV O VRV =TI FT 7T 4 TREHEOM G5 B E LT, BCP MMATORABEEEL YRy —T—
1252 5B Iz SN TIRE 2T 72,

[$EHRS L OVHIE]

VU div A (DCPA : CaHPO,) & fREEI /L D L (CaCO;) & Ca/P = 1.8 £ 5 X HIRAE LI L D% 1500C
T 6 WEMIBER S, |IRICARD ETRE L, SONIBERHEEZ ML, BCP IEHAER L, BEEL PRy —F
—L LT, AZ =)L Soft N—A MMSSP, > AF 4 hN) L, > —F—IZx LT, BCP BEE % 0wt% (=
vha—n) , 3 wt%, 5 wt%, 10 wt%, 20 wt%, 30 wt%, 40 wt%, 50 wt%ElA LBk L LT,

BBFERORFEOFMIE JIS T 6522:2015 (CHEL T, MHE (n = 3) , BRI L OHEEME (n = 2) OMEZFEML
Too VEIRZRE L OWEEMEORPEIZONT, 27 Y v b 7 BN U223k, EIRIEIRERPIC 48 REREE L7z |
CTHIEZFM L7z, £7-, IS0 23317:2014 2% U T FELIAHE (SBF) ~J&EL, 3 H, 7 H, 28 H#IZ SBF 7 5 HL
DL 21T > 70, RBHIEREME FBMED (JSM-1T200, JEOL) Z HWCHALKRE OBIZE 21TV, UMD XA
PrigE (RINT2500, U H727) ZHOTRHESBEO ST E2IT -7,

FHE, RRRE X OHIERO EIZIE, One-way ANOVA 38 L UX Scheffe ML E BT (AEAKUES%) &MV 7z,
[FERB LOEE]

BCP #3AREB DA SIS D I PEWFHEE IR T3 D8 & R U7z, RS K OHIENEIC DWW T, 2 ToRMFETHR
BT OREEITERS T, BRI, 3~30 wt% E CIIRAESEMT DIV ER L, 30 wt%ll ETIHE T 518
2R L7223, 10~50 wt% M CIIABEAEZRO MR oT, JISHEHE (FIEE 17mn DAL, MR 3.0%LLT) A7z L7z
REHT 3~5 wt%DE&IETH - 7o, MEFARNEREDZ IE, MSSPIZEHA SN TWDEEMEE / ~—0 4-META 23, Mtk
ZaRY a-TCP R TTCP & iz iR NE T Z ENER EE 2 bz, BEROEINCEY 7V HNEEDK
JERPMET L, BSOS OSSR 5 2 & THEFERREOBENRIINT 5 2 L N RB Sz,

SBF i2{& 1% 0 SEM 185, BCP Mkl 2Bl & L72alBt ORI T L— MR, $RIRORE SRR D v, X BT
OFERMND, BAEESENT DIV E—r 07 r— FMeBd@H b, 3 0, 7H, 28 B CHATREIICEITRD 5
N oTe, HFONERRNG, Hi LIof&EIL) VY BIA T Y AOfRERETHDL Z ARz, ko &
725, BCP MR ARG LIcHEEML VU Ry— T —RARERIMICEH T 5 2 & T, BREMMAEKICY v mhLrsy
LEEER S, ERICHICERRMEICHD Z R RSN,
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REREREHA VT V-t XA VPV RIBERBEHAY —F— « A ¥ —/L Soft ~X—R |
AW FRRE SBIEE OB R
HARRFH LR R BIGEE ", BARKFW LA A TR0 ) B S i P 2E ¥ 2
OIEBRIE ", BB, gaRm 2, e w2 ®h I’

Development of novel root canal obturation techniques
with prototype endodontic obturators
using a resin-based sealer Meta SEAL Soft Paste
Department of Endodontics, Nihon University School of Dentistry’
Division of Advanced Dental Treatment, Dental Research Center, Nihon University School of Dentistry”
OTaisuke Shokaku', Kohei Shimizu'~, Yusuke Suzuki'?, Hisashi Suguro'?, Osamu Takeichi'*

[EfE L OHE]

RAE SRR, WG INEFER:, TEDNEFELETE, continuous wave 1585 D WITH —RA o MER EEX 25 ERD
D, TNETNEN-EHEEEZET 25T, HrhRRbHEfHIN VD, 20k, ZLOXREEMY, LYIE
T ORI TR RE FRIEORENLENR TS, THETHRLIL, A X —/L Soft —2R F & HWTIRES
T A70ORERESIEH 2 T v —OBRGEEZRRF LIz 25, EyTAEILE, EyFH2B8L0
el 025 mOIERD 2 T oY — 3 bR BEERNEL, FHTHDLIZ L%, F 14710, F 150 BB LOE 154
ARSI THRE L=, 22 CTAFRTIE, R b L— MUBHEHRE AN L, RIEa s 7 o —a b e
PEOEVEALMETL YU R Y —F— (Meta SEAL Soft Paste) & 3H%E L 7=l gE g2 Mpt+2 2 & & Lz, %t
BEEE LG, Ml 5oy —ThDH NT 205 P — (IEEER) 85O Ni-Ti File TH 5 Jizai (H[E#E) & HVCRH
FRIC Y — T —OEEEIT, ZTNENOEERREIC OV CTHBIRGF 21T > 72,

[#8HE L O]

1. Bk 7 B AR R
R - B BEARGIRE A (=y v, BARIL25 5, 07 57— 3—, 1E%E 18.5m)
2. Ea T oY — RS2 B, By TFE22, By FMEILE, 027 —/3—
RIFRRE - NT =27 % — (#25, SybronEndo)
Jizai (#25, MANI, 3¥[EldsfE )
3. =T —DIHE

HURS BEARBIRE AN L, BfLicy— T —% 4555514, VA TORMa T o —ICft 5 Lic#ic, 4B
FFEEITo 2. 9, B 200 ipm T, AXF a7 EFHAWCEMa VT o —~D Y — T — OB ETo . K
IAEEE — 1.5 mONL B F TR L7, 500 pm (ZTHA2 P, #ik2®, 5l& EiF4 oS ¢ ETES (17 mm)
ARV IRL, v—T7—HIERET L L.

4. ARZA, ARG R EL, 38 X OMRA LERIC X B IR O AT

R Fetath, BPREFE ZRCM (RISE Y Smm), REFIEE RILLY 8mm) , BIOWRE LI (BRI LY
1lmm) O T ISOMET (Buehler #5Y, Illinois,USA) % Tl L, BEWTAZI81) 2 GIWTTE 2 SR BEMEE CHIEE L
Wi HRE 1T > 7= (Nikon, x20). Z D%, Mifgf#Hr> 7 b (SigmaScanPro5.0,HULINKS Inc., H= HA) ZHAWT, 4]
Wi R O SR L ORI O RS R L.

5. ARSI S DR

WAE TR, SHROBRREE 37°C, BIUERMETICT 1%AF LU 7 A—ERICIRIEL, ARRERREZIT-7-.
48 BB, KRB AR X 0 BY U7 AR A B il a2 I T RIBRIC BT L, BllkTE A SHARTRMEE <
BELUEGBRE 21To72. TO%, FEICHEEMENT Y 7 b2 A0, RRI»DOOFRGHEEOFHMNEZIT-7-.

6. HEAHfENT

FEM FEf2 12 1% Kruskal-Wallis test, 356& Lb#i 0 2 B L #RIZ 1T Steel-Dwass test & F U CHUIHRRI 21T - 72,

[#R]

BIEEARO LB TIE, NT a7 o —RrE bl L, R, S, 38 X ORISR T Jizai B, #RE=
FroH—R L BICKEMAEEOABRBD 2RO, EBRIRM, FREBICBNT, Jizai &L, ME= 5
U —BICB W TR ATEOA BB 2R, & HICHRRIIREAROLE T, Rl o5 o —IH%
REINT 207 o —HE, Jizai SEIEHE & LB L, A ERARREIFILIEREO D 438D 7.

[#aw]

AFFEFRER LY, A N L— MUBEREFRMIZIBWT, ABKICL D2 ATV L RABEEa 7 o — X BAT 7RI IE
PE, A D ONCHRAREE SN2 IET 5 2 LR E . UEL Y, RRECHOIZBKIZA b L— MIRE~D v
— 7 —HEKH LAMATH L ZEMRHERI NI, S%I%, AT VL ABEEa T U — D B OB O &%
b, WEBRHEZTI TETHD.
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FHERIARERE [ R AVHE30 (FLvrd)] AW
A B —)L Soft ~2—R N OBEMIZOWNT
T AT ¢ VRS BFZERRRER |, B AR T o 5 PRATAEIE S 2
OFfEFBER |, RHIREE |, /N, B 2, ] 2

Transferability of MetaSEAL Soft paste Using Newly Developed Dental Filling Instrument
[EndoNozz1e#30 (orange) ]
Sun Medical Co.,Ltd. Research & Development Department!
Department of Operative dentistry, Nihon University School of Dentistry at Matsudo®
ORuka Sumita!, Haruka Otsuki!, Tatsuya Ori', Yasutoshi Ojima? Satoshi Hirayama®

[(BF7E B A] AR S it 2 CBIE L CHlBEORENEEETH 2 &1l SNz Ba, REREE L TRENOKYR %
AIREZR IR Y PR LML B N R ITIRE M ToN 5. AREFEO B AT HEL LR ENZ BEBICEE L T
A D12 AN AT L —RERZ B IE 5 2 L Th DA, IRETBRIIZHEELER CTH 2 - O RE R EHFHITR L TlEiavn.
DRI A IREREH Y — 7 — 2 BBICRET 52 A B L, RS = K X)) (BUFEN) 2B L7,
EN (30E3c i 5 Sz A2 U MINTIC & 0 SRR R 2 B O &2 B35 2 & 2R & LTV 2032 D ekl
H0HHY TH L8, /) AN E(EERE CRREI T L L PRERIERN N LA FIETH I ERHETH -T2, &2
T, ZORMBEERT DR E#30 S £ /ML, 230 ZAVBOR S EHEE L= LW R Feiads (=
VRIIANVEZO0 (FLrY)) (BUFEN30) OBHFIZE o7z, ARBIFETILEN3 OFAMEEZH 6 MIcT <, Bask
MEFBA S —F— [ A Z 2 —)LSoft ~2—Z I (BLFMSSP) Z0HH LBMAMRESEIIC T L2 5BA L, b MREIC
FeIH L5 OB BB OV THET 5

[BFRF R O IE] AR ITERERE (RANFEEEA T r Yy 7 S1-Ul/=y v u) &, REHICABEKHIC
PRE LT- b MEERRE R ZMH L7z (W HFEAGEE 5  EC22-20-004-1) . MR IEARITERE Z2 LI HI 281 5~ <, #25
0.08 7—NONI-Ti 77 AN (V=TT TI7A45V—/T VT T4) EZFWTITo7z. ML EDTA(17% EDTA
7Y —F—, E—xAx—%27 5 1) & 2.5% NaOCl KIEIR % F WV CHRE VRS A 1T o 72k, ~X—/3—RA ' MEHWT
WENOKDERE L. 7 AVOBEERMEE LT, £3 EN B X OEN30 OREHFI A~ A % BRI THER L.
WA EN30 O ) RSl VEERANEE THA LT MSSP 2/ L7z, ZOFEEOHES Vol b ? OffFEIcis T
MSSP % FV - B FEE 0 B EAMEDS GP 2 FF L 72 F83H ik & A% DL L oSN ES STz L oREEZSBITER L.
PR B ML EN30 & VT MSSP Z#4A L, #kt4 37°CIRIE TIC T 24 REfEfRE L7=%, 74 Y A b (BUEHLER) (Z7CY]J
F&/ERLL, 6 mol/L HC1 & 1% NaOCl ZKIREZ H W CREAHEZ i L= % IC AERE 1TV, EEEE T M
(JSM-IT200/JEOL) | CHRE M D SEMBIZR 21T o7z, 7o, AW BARKRZRFRFMHGHE AR OKREHET
1To 7= GK#RF 5 1 BC22-20-004-1) .

[ 5 J OV 22 ] BT % F 7= BB ME RT3 T, EN I RV SR AR RAT & CRIE L7e - 7= DTt L, EN30
WX < BE L7, $£72, EN30 IS TRk L7 MSSP IR E CRMEN TV DI Z LA BB THR L. oz
EMBEN30 ZAVD Z L THy ZNR=F ¥ WA b (LUFGP) LY m a2l L < THREMIT MSSP 2 BT
FHTHZERNFHETH D Z EBHALNE BT HEWITB W THIRARFHTE TMSSP NBRBICHE S h, RERF
B L MSSP S BAFICHESE LTV DR TS SEMBIBIC L VBN E e o7z, BLEX Y, EN30 2 W54 7 XLz 1k
REMTICHESED 2 ENTE, MEREHL —F —0OLOFTHTHRENE BEEET L L AARETH DL &
DRI E T, T BT MSSP O#KME & FiEE, I ONS EN3O OFIR A RBRIC B WO CRRAICER Liz7z ) L H#E
gani.

[k ) FTBLICBA%E L 72 EN30 ISR ISR DIEKR A 25 OIRE CHIEERMEE T/ AN EZBEIE L LN TE D0,
WRFHIE CREICKET A ENFRETHH Z ENRBEINTZ. ZHICLY, BEHFEREREH L —7—L ) XL
EOFH LIRS R OWATEHAIAN D Z L B3 TE 5.

[(ZE3GR] DOED, BHNEE 2023, 44(1), 27-35.  2)FRIID, 2023 dEFTFRIFES, P69.
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Bioactive glass Bd B LY v ZHWNER 3D 7V ¥ —EEH D
EREE LR R

PIUMN B RO P R RE SRR 1 e R AR 0 BF
UM R 1 e R RE A R A AR 25 B
O#% Bty BREMT, Ml aL? KA kg !

Accuracy and Chemical Properties of 3D Printer Fabrication Using Bioactive Glass—Composited Resin

Division of Endodontics and Restorative Dentistry, “Division of biomaterials,
Department of Oral Functions, Kyushu Dental University
OMORI Ryo!?, WASHIO Ayako', IKEDA Hiroshi?, NAGAMATSU Yuki? KITAMURA Chiaki!

[B/] RNIGFRIZRB VT, RAEIRR CUE LR VR AR, & 2 W IT R IEN & 7 3 2 55 51 ClE s R s I BRI
EWIGT D2 WD D, R IHRBEME T CORMIGEIRIFIZ LV ZOMIFEIEE LSO TS0, IiREE
BRf% 0t AR LS 1 LLEOEFIR 10 mm L o> IRHFH OB K & £ 5 SE B CIT AR I EIR I S IR TE RV, BB
WG LT h PHRAR &7 0 RIS E DN L, £ 2T, Forld, HHER DL AT 28 - Mk
OB ORIBIIE L TH AL~ A AT 52 LRI L TND 3D TV T 4 v ZICER LI T T —4 % b &
ICHARR DOIERE & B RIBHIFEZ =%tk L, 3D 7V v ¥ —CTHERA O L OWRERE T OFAEZMLT Z & TlD
MIFICH G TE D B X D, AR TIT, EITAEREE & ARRREEZ A L, ENERAMEE L TEERS D
Bioactive glass (BG) ZAWTATFT LAY V7T 7 ¢— (SLA) HA 3D 7V » Z TEMITHE L7z BG Bl LY & {E
B, ZOERYOIERREE &AL FHIRE 2 3 L7z,

[#18F & 7] BC YR, 1, 6-Bis(acryloyloxy)hexane (HDDA). Trimethylolpropane Triacylate (TMPTA) Z{E& L.
HHRAHR S U —(2 T MIX =— K 2,000rpm T 4 43 F#EHE L7, & 512 Phenylbis (2, 4, 6-trimethylbenzoyl) phosphine
Oxide (BAPO) #MN%. [EEEIC 2 4 Rk L7, A% (T DEFOAM “E— R 2, 200rpm T 1 Z3fiiva 247\, BGRIA L v &
157-, PR 7= BG BAA LY 1% SLA 570 ELEGOO MARS PRO3 Z#FIWTF U v b L=, &K LRIE, 1 mnX1 mn
ORFLEF T DB TIREER 5 mmX5 mmX2 mm & L7z, BEBWIEA Y 7 u8) —WcT 10 B wEsE L., o
B THDEIRE S CTRIES 5 ONEA 2T o7, EEMIX, LIV OMEEL B6 R FOREREZ BV E LT, BX
JFIZ T 900°C T 1 RRflERk L7z, B b NicBEfik DR & REmFEBIL, v A 7/ m R a—7 L EARBETHMEE (SEM)
2 & o THETEREBE 23406 L. #EUATE (SBF) (T 1 JHRTIRNE - %% 0FREMiEE SEM TBIZE L=,

[#55%] BG 12 HDDA, TEMPTA, 3L UNBAPO 25 —EDEHIETRATH I LICEY | EEMIIRE R ID TV T4
VUWEREE fe o T, Fin, BERE OBERRITIEAEC DT R REITRO DR b OO, BIECHIEITRED HILTH
REAHMERF L Qe BERRETTR O~ A 7 B A a—F BT LY | BT IREEEIRO B OWEA . BERKAT 687 um 7> & HERE
598 o m IZUNAE L72 2 & s BERRIC & o THY I3%DBUNHR SR Z 2 Z L 3bh o7z, SEMBIEEN D | WEBY O BERHTIX
BG RI T OIRENHIBRICBIEZ STz, Bepktt. RRRORIFIIWA L, FRREARD bz, £z, Rz 6
Bt pm OZHOUNEE I ERINRD Hhvic, BEKKIZET SO SEME G | BERAERREII NS RaXo 7 8% 1 b
(HAp) ERAT 358 8 BTz,

[E22] EAKISHAENT 7 U L— R @ HDA & TMPTA 245 2L T, 3D 7Y > MC# L= BG iA LY
UIELNEEEZLND, 3D T U v ENTZBGEA LY U LRIE, 900°COBERRIC & o T LU U A AVREE L.
BG ki [F 23 ERE 95 2 & TBG B E 0 3 ROTHIERR G bR D Z E BSA L E R o, T OMEE RITBER TIC %
TN D=, WHERZ BB LT A v dt 217 203, MEROIREZ BECHBEETH L B2 6N D,
F7-. SBFICRIET 5 Z & T HAp BTN B SNIZ 2 D, B6 ARDAEREAMEZHERF L TV D 2 LAVRIE S
ns,

[#%3%] Bioactive glass e L Y& 3D 7V v b L7tk BERiT 5 Z & T Bioactive glass ‘B %t o 3 IRoHEdE
REAERS D2 LN TE T,
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Elemental analysis and in vivo pulpal response of a newly developed direct pulp capping materials

(OMd Refat Readul Islam', Rafiqul Islam', Yunging Liu', Qibuer', Jiayuan Zhang', Yasuhiro Yoshida?,

Yu Toida, Hany Mohamed Aly Ahmed®, Hidehiko Sano', Atsushi Tomokiyo1
! Department of Restorative Dentistry, Faculty of Dental Medicine, Hokkaido University,
Hokkaido, Japan
2Department of Biomaterials and Bioengineering, Faculty of Dental Medicine, Hokkaido University,
Hokkaido, Japan
3 Department of Restorative Dentistry, Faculty of Dentistry, Universiti Malaya, Kuala Lumpur, Malaysia

Objectives:

This study aimed to evaluate the elemental analysis and pulpal response of a phosphorylated pullulan
(PPL)-based calcium hydroxide (CH) materials on the dental pulp.

Materials and method:

This study consisted of five groups, experimental group-1: CH prepared by adding 1% PPL (CHPPL-1);
experimental group-2: CH prepared by adding 3% PPL (CHPPL-3); experimental group-3: CH prepared
by adding 5% PPL (CHPPL-5); group-4: Dycal as a positive control; and group-5: No capping materials
(NC). A scanning electron microscope (SEM) combined with energy-dispersive X-ray spectroscopy
(EDX) was used to identify the elemental composition of the materials (n=3). Thirty male Wister rats with
sixty maxillary first molar cavities after direct pulp capping (DPC) were evaluated for pulpal responses at
1, 7, and 28 days. All the cavities were restored with 4-META/MMA-TBB resin. Kruskal-Wallis followed
by Mann-Whitney U-test was performed to evaluate the inflammatory response and mineralized tissue
formation ability. The significance level was set at 0.05. This study was approved by the Institutional
Ethical Committee of Hokkaido University (# 21-0055) as well as by the committee for laboratory
animals and breeding faculty.

Results:

The elemental analysis revealed the presence of oxygen, calcium, silica, and phosphate for all the
experimental groups. Ca/P deposits differing in amount and density were detected on the surfaces of all
materials. After in vivo evaluation, on day 1, no to mild inflammatory cell infiltration was observed in
CHPPL-1, whereas CHPPL-3, CHPPL-5, and NC showed mild to moderate, and Dycal group showed
moderate inflammatory cell infiltration. Significant differences were observed between Dycal with
CHPPL-1, CHPPL-3, and between CHPPL-1 with NC (P<0.05). On day 7, CHPPL-1, CHPPL-3, and
CHPPL-5 showed mild to moderate inflammatory cell infiltrations, whereas Dycal and NC showed
moderate and no to mild inflammatory cell infiltrations, respectively. Significant differences were
observed between the NC group with CHPPL-3, CHPPL-5 and Dycal, and between the Dycal group with
CHPPL-1(P<0.05). Partial mineralized tissue formation was observed in all the groups (P>0.05). On day
28, CHPPL-1, CHPPL-3 and CHPPL-5 groups showed no to mild inflammatory cell infiltration, whereas
Dycal and NC groups showed mild to moderate inflammatory cell infiltration. Complete mineralized
tissue formation was observed in CHPPL-1, CHPPL-5 and NC groups, whereas CHPPL-3 and Dycal
showed incomplete mineralized tissue formation. However, excessive tissue formation was observed in
CHPPL-3 group. Significant differences were observed between Dycal with CHPPL-1, CHPPL-3, and
CHPPL-5 (P<0.05).

Conclusion:

Within the limitations of this study, the elemental analysis confirmed the presence of essential elements in
all experimental groups, and Ca/P deposits were detected on the material surfaces. The CHPPL-1 group
demonstrated favorable mineralized tissue formation with reduced inflammation. However, further
studies on CHPPL-1 are necessary for the clinical implications as an ideal direct pulp capping material.
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AEATEM « AERRINEE T I v 7 ADORBERD
NAFE®T I v 7 REERF OVER & 57
PIUIN B A K 1 R HE SR O R R TTIR IR 0 B
2IUIN BRI 11 R B i A PR L 45 17
OFH—R!, BREM+ ', il 542 JekHmig!

Fabrication and Assessment of Bioceramics Composite Particles
Showing Properties of both Bioactive and Bioabsorbable Ceramics
Division of Endodontics and Restorative Dentistry, 2Division of Biomaterials,

Department of Oral Functions, Kyushu Dental University
OMURATA Kazumasa!, WASHIO Ayako!, IKEDA Hiroshi®, KITAMURA Chiaki'

[B®] Fex ik, S9E - WHEA R L ORAE M OANSIRG - BAZFE T 5E MM OREEZ BN E LT,
AEREAMEICEN - ERIEEE S5 2 v 7 A Th D Bioactive Glass (BG) ZRlE L7 A BHI S 20758 & 1 T
. LL2ADE BGIE, ERNTBERBA~NA FaFxs 788 4 & (HAp) MRS LE L TEMR S LD 035842 HAp
~EEHBRINRV. —F, ERNTREIIC HAp ICERENSE AT I v 7 A& LTAERBIMEE T 2 v 7 2086
5. AT, AEREES JOVERBIMEYE T X v 7 2Z2NENORME RO AL 41T I v 7 AERRLT %
VERS 5720, AREEEZ Iy 7 AL LTBG &, ARKINMEEZ Iy 7 A& LTRTCP MV, BG & BTCP DIRA
TGS, BERREORESRMF 2B SE D 2 L TROLNTE T 7L OWBME AR K O la~ DR 84 5 L 7.

(B8 L HIE] <BEARFOER> B6 Bk & BICP MK % FrE DL TIRAH, 700, 800, 900°CT 1 MERIHER L5
DAVTZBERE R 2 FLbk - & VT Lo, 2 0%, M 2 82T 2 2 & TR 70 imPA N OFL-ERLT- (BG-TCP)
FER L7, <EARLTOWBEILERFEM > B6-TCP OMMIMEIEIE, SEMBIZE, = 3/L ¥ —2rH5 54T (SEM-EDX),
BLO= v 7 2R EPF QRDIEIC L - CREI L7z, E72, 7 HFZE L 720 pll OB{LERIE L. <BEERLFHiHE
BOVERI> BC-TCP 1 g (Zxh L CTHFHL 10 ml Zh1%2 T 37°C « 5% CO,I\Z THFE L, 24 FEI%IC filtration $52 & T
BG-TCP I HYARE (100%:RIKE) Z1EM L. =%, 100%R8E2 1/16, 1/12, 1/8, 1/6, 1/4, 1/3, BLR1/2D
TG D Ko RtiA N, SHREREER L. <MIRBHEFEME > Lo 2R Miateiia (KN-3 M) ZREREHN 5 4
IRF[H]$2 12 BG-TCP A BRI H £ OF 100%:RBRIE CHIBL L, 5528 2 H BT CCK-8 assay CilfazEME 4 7FAM L7z, <ALP Bufn
> KN-3 e 2 fEFEH 5 24 BEM 1412 BG-TCP A BRIATRE L O 100%:R5R1E CHIA L, 5538 7 B HIZ ALP Yeta % {To7z.

[ER] <EARFOWELERFTM> B6 IXIELE TH D DIZH L, 900°C THER L7z BG-TCP 3 & T B TCP 1Lk bt
1% 7% L=, SEM-EDX fi#Hr ClZ, 900°C THERL L 7= BG-TCP (23 T BG 5 L TR B TCP [HA DILREM R &1 5ki 18152
ENie. XRDECHBIEEmORMONT 21T o728 25, 900°C TOHRERKIZ XV BG-TCP H1d BG RKIE ki Ly A B
Ny BRACEWEAERT 5 2 EARETE. FRUKIRIE 7 B B O pH 1%, BG 2% 10.5, BG-TCP 23 9.7-9.9, BTCP 23
8.0 Th-oTz. <HKEMFTM> g TCP LI, BGEEL V HIRWVHIMTEIEZ R L, BG-TCP BT W TH, BTCP DRAE
BAMREVEE, HIFFEMEAME T L7-. <ALP ¥efs > ALP YetadYefa iy, BG-TCP 48 & Control BEE DORIZHA 57
IREWVIREO LR oo, BTCP BRI, BG BEL Y & EWYAREZ R HmICH VY, B6-TCP BEZRBWTH, BTCP
DIREFIERKREVE, YPemENE < R DEmE R L.

[Z£] BG & BTCP ZiRA LBERK - BT 5 2 & T~ A 7 a¥ A XD BG- B TCP AT (BG-TCP) fERLSFIRETH 5
Z L, BG-TCP @ pH (£ 9.7-9.9 THET DI &, 900°COLEM T BG-TCP I LfEibtfiE 4 = LIEARLF-RIEIZIX7 A Eh
N7 BROACEINERT 5 2 & ARSI, 800°COBERL CITMARL 1 1XMER TE /2o 7223, BC R It L <
BY, BEkEHAIER T2 2 & T B6 Offdfb A &£ U WEA R AR T X 2 /B VR S iv7z. £72, BG-TCP
I%, BTCP DEIEHARE VT EMMREEITR, MIZO LW BRI &2 R B A2 KT SN2 LR Sz,

[isa] ARIENER L OERBIEY T 2 v 7 AZNENOREZ RO A8 T 2 v 7 2K (BG-TCP
BRI 1E, RFE - WSS RO RITEEFEICHO 2 EEME OB ER L LTHHTH .
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WR B AERIZ 33T D Tissue nonspecific alkaline phosphatase DHEREREHT
DEREAF KB MER AT 5 M50, DHB A RSB M7 6 AR DRI 2B,
D I VA VRERER NUEIEE DY
OKRKEBEANY, FHIKT D, HEIEAKES D, Rosa Edith Baldeon Gutierrez, Susan Gomez-Kasimoto?, FHH&E T,
BOGTER D, & b, EHEE 2, FH—E D

Impact of the tissue nonspecific alkaline phosphatase during the root formation
DDepartment of Oral Health Sciences, Niigata University Graduate School of Medical and Dental Sciences

2) Department of Oral Health and Welfare, Niigata University Graduate School of Medical and Dental Sciences
3 Department of Orthodontics and Pediatric Dentistry, School of Dentistry, University of Michigan

(ONaoto Ohkura'¥, Nagako Yoshiba!), Shintaro Takahara!), Rosa Edith Baldeon Gutierrez!, Susan Gomez-Kasimoto",
Takako Ida?, Naoki Edanami"), Shoji Takenaka®, Kunihiko Yoshiba?, and Yuichiro Noiri"

[ES] mr n U U EEPP) & AN fiE L CHEER Y S R(P)IZ A M3 5 tissue nonspecific alkaline phosphatase (TNAP)
VX, BEEE ORRRHICIN R IREE L v b HE MRS R OB I K X 2B a 5.2 5. Fex 1XLLANZ, global
Alpl "~ 7 Z(Aipl: cording TNAP)A, HRIBIZHIT 2R FE L A v MEOARKIIC R L FOF LR E 2 2 &
BB EEHLNICLIZ. LA L ZDglobal Alpl'~ 7 ADIFE /v ENBEALE%ICFHETE LT LE 5729, TNAP K4
DHERRERIC ED L D ICEB L TWDOEBHT 5 Z LN TERnolz. WRMEROFEMZR A 7= X A0
B, BRREASRIE L C L& o I ARRIEA M X L CHRIR D X & 70 2 iR 2R A th NFRIE O REh 1) BICE1 %
LEZLND. T T, RIS AL O TR AYIZ TNAP % K8 & ¥ 5 conditional knockout < 7 &
(AipI™; PO-Cre*~ 7 A)%& T, SRR O YIS I 5 TNAP KIEOEE i L7z

[FiE] T i, SEEAPRREEARAD B SARAR O 2 CERIAYIZ TNAP 2 KIS W72 5 Bl L O 35 BB conditional
knockout = 7 A (AIpl"; PO-Cre*; 35 i TI34 n=20, 5 B s Tl n=4) & /ERL L /2. 35 B#RD Alpl""; PO-Cre™~ 7 A
X pCT T ATV, WARE, RO, EEORFE/~F AVEONR, I X OWAR OGO s 4 514,
Image J 12 X > TLESENT L7=. 5 B#R D Alpl'f; PO-Cre*~ 7 A Tk 4 728 BHIHUR Z M L C, SEaotiiisikic
X % JRTEMAT 217 > 7=. Osteopontin (RAEIEELD N U 77 —75>> TNAP OHEEHE), Fibroblast growth factor (FGF) 23
(XY U EREALOR ), Ki-67 (HifuiE%5#~ — 7 —), Parathyroid hormone-related protein (PTHrP) & % D52 A& (PPR), Gill
F L Osterix (Hertwig FAZEI{IT T 415 MR SBHIIL O~ — J1 —)DOHUER & FW TRIEMAT 217\, /3%
“Cl¥ mesenchymal stem cell ~—# —"T& % «-smooth muscle actin (@ SMA), CD90 33 X UNCD146 DHUEZ L T/H
TERRNT 24T 5 72 Alpl"" <~ 7 2 % Control (CTR)& LT L7z, MEHRITIL, FRETENH THHZ L 2R LIz
12 Student’s t-test 1TV, p<0.01 & HVMT0.05 CHEEN D LHIE LT, TORFFRIL, I 2 H 2 KFD University
Committee on Use and Care of Animals |2 J 5 2G84 15 CTHI4E %17 - 72 (PRO00010590).

R - B8] OWRNB5EMT 5 35 A Alpl"l; PO-Cret~ U AL Alpl" ~ D ALl L= L 25, HROEE 5
FE DRI LD, il TIIZ b 2R o 7o, R BAEET 25 5 B AlpVT; PO-Cre™~ w7 AIZXF L
TREX 2B 2 WD TR HOL Y 21T » T2 35 T, @Osteopontin O RIFEIZ AlplV <~ 7 2 Ll L= & 2 5, &
B35 133 0 Lo 7=, @AlplVE, PO-Cre'~ 7 ZT®D FGF23 ORBUL, /% &To i Tk T8N
55T, @~V vy EEETIE, 2 OFEME T Ki-67 BRSNS & & HIZ, PTHP 1XBd, T 0%
IR TH D PPR, Glil 1L Osterix OFSFPEMARITHEIN L=, @fF/NETIES MSC ~—#—TdH % a SMA, CD90
B L UNCD146 DEGPERIASZHNTHIMN L=, DLED Z &5, Alpl'h; PO-Cret~ 7 2D Hikh3 X OVE MR Y
ERRRETH D 2 EARB SN, ZOKY VUERIRENRIEER CEE R~V FEy b EEEOH NETOR Y — T —
OBFIRBUC L > TIEE RS 7T IMEEORE, H 5 WVIXMERBMIRO ML BENFHE SN, SO AR
OERENPHBILIZbDLEEZBND. 51T, conditional knockout 12X 5 TNAP KIEBDOEENMWEAEIETH Y,
Py/PPi lL i) &, HAEZROERKEZIH LTV Z L bR ahiz.

[BEE] ARFEDEMIT 7= 0 THEW Y £ U722 3 H > K/NEFEE 8 F 0> Nan E Hatch 245% 35 L U8 Hwa Kyung
Nam (2% < & L P £3. A#FFEIL NIH/NIDCR grants ROIDE02766, ROIDE025827 35 X (% JSPS LA #E
19K10147, 21H03117B DBk % 521 Tz,
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The study of mineralization on human cementoblast cells by carbon nanotubes
Department of Endodontics!, Department of Liberal Arts Education?, Department of Oral Microbiology®,
Kanagawa Dental University
(OTing-Hsuan Wangl, Kiyoko Watanabez, Koichiro Muromachi 1, Nobushiro Hamadas, Nobuyuki Tani-Ishii'

[B#]

H—AR ) ) F 2—7 (carbon nanotubes: CNTs) [F/RFEFR 1% > — MRICKES Lz sk E LT, EZMERLS O
JRW B CRUBIR N 7 SN TV 5, CNTs 2 FAERICIGH T 2L Tk, B ASHREAO RS LT
BENTWDLZ ERPEINTND, I5IT, ONTs ZEEFOEMRMEIEEAT D Z 22X 0, HEBMSRECIAM:Z &
DA 7T v NOBRRIIEENREA TN D,

CNTs | TS B HIIL O LAEZ FLE L, B MO BIERER L ORI LB ERE A RET 2 HRRE SN TWDEN, B bt
A v NIRRT A ATV, AR TIE. B e AL FEEMAEEHIE (HCEM) ofilazii: & AIK{LEkEREIC D
WO 2 2 A E Lz,

[#7%8k & J7iE]
ARFZEHGA L7z ONTs 1T VR S VRN 5 L2 @ —R v 1 —AR 7/ F 22— (multi-walled CNTs: MWCNTs)
TH D, MWCNTs OffiiazErE & A KALFFEREX, & M A 2 P IFMaRRHIAE (HCEM) % AW "CfT- 72, HCEM fiaix 10%
DI LTz v U HRVRINTE (FBS) %W L72 o -MEM £5HiDBREE T CHs#% 21T > 7=, HCEM #AEIX, 50 pg/ml ascorbic
acid, 10 mM glycerophosphate 81 TN 10 nM dexamethasone Z#&de 5% FBS o -MEM OAKALFHEEH MM) &
LTHIKALZFE Lz, 3L 72 MWCNTs 13 o -MEM I TAIR L, BEEICT 20 oA E2 52 Lk, B
DGR 21572, BRASIREE 00 0.1, 1 ng/ml ZHEREUELE L7z,

1. MWCNTs ¢> HCEM |Zx44" % s aeit
HCEM fifii% 10% FBS &4 o-MEM itz VT 2.5 x 10% cells/well &722 X D IZFHEE L. 96 well-plate T
FEt, 37C. 5% COSF T T 2 WEHIEFZR Lz, B5B&TH 0. 0.1, 1 pg/ml O CNTs ZIINL, S 51T 24-48 IF
Mik%sE L7z, HCEM MR OBEFHIEMEIX, MTS assay % W CREAT L7,

2. AJRAVFHERE D] E
HCEM AR, 24 well-plate & AW CHKALTFEREM AT LTZ 5% FBS &4 o -MEM B5HIC 7 & 14 HREGE L
2o T35, 1.0 x 10° cells/well CTHEFE L HCEM #faz 24 FEfEER%., 22> bo—/ L#E, MM B, MM+ MWCNTs
(0, 0.1, 1 pg/m) ZHAWVWT 7 & 14 BHEHRBL L=, I D ALEIL. 7TV Y oLy RP@OEZITVEIZ LT,

3. A RS - FE B
HCEM HUARIX. MWCNTs (0. 0.1, 1 pg/ml) + MM Z¥RHIL7= 5% FBS &4 o -MEM EiHiZ FVC. 6 well-plate T
3 HMB L 7 HREIEEE L7e, BEE#T#. ISOGEN Z VT total RNA ZHhiH L., 1 #=Z—%4> (COL 1),
TNHY T A7 7 H—F (ALP) ‘B> 7 X 37E (BSP) @ mRNA DOFEl%E RT-PCR {ERB LYY 7L % A4 & PCR
IS TRIKALBEEE G FORRBEOL(L AR Lz

[#£]

MWCNTs & HCEM fifaizxt LC 10 pg/ml #EEEICERBWTHMIREMENFRD b Rd o7z, ARLFHEEERINEE ClIbs
# T BRIV T DREFRO LR -o724, 0.1, 1 pg/ml O MICNTs FRIBETIE A LS T AIEE DB D B,
TUFY v by FREAI LI LR R EHEROWEMARD b, S6I0, H# 14 A%RORBRICEY . ARILHE
BEHIRINEE & HElE LT MWONTs HRINBEClE, AL 0 ARFEOHMEINRD biviz, U T AH A 5 PCR bt OF5E,
MWCNTs #ll3% 3 H HIZ BSP @ mRNA ORHFEFB LN 7 HHIZ ALP @ mRNA DOIEENTEE B S iz,

[l
MWCNTs 13k b A v bEEMBAARMIIR O A IRIL 2 35T 5 2 L VR S, RRHMEKIC I 2 TR IS & 5 AThE
PED R E 4Tz,
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Z v NEREE~D MO BEFHTAE 5 HHRICERIT D Sostdel mRNA BELDIKT
HUORERE R RS (TMDU) KRB E SR S92 E
U MR RE FE A S BRI A B, A N E R B R R B IR MR B
22 )| R R SRR S R o PR 1) B
ORMMEXF Y, B, BEET ', Nyein Chan Ko', FEFHER 2 WHJIEZ: S, BHifEs !

Down-regulation of Sostdcl mRNA expression in the thalamus by MO-application to rat molar pulp
Department of Pulp Biology and Endodontics and ® Department of General Dentistry, Graduate School
of Medical and Dental Sciences, Tokyo Medical and Dental University (TMDU)
Department of Endodontics, Kanagawa Dental University
OYamato OKADA!, Nobuyuki KAWASHIMA!, Sonoko NODA!, Nyein Chan Ko', Hiroki MURANO?
Mitsuhiro SUNAKAWA®, Takashi OKIJI'

[B1Y]

BVERBER I D W ATHELTH Y | HIR= 2 — 2 COTEMHRLE ) LIRS E 2 B 3 2 it s iR S v Tn
Do WAFINETEITINA I TFALTHR—F (FAZ—=FAANM0) &7 v MEBEICAMTT 2 2 & T, EBREY
A & B L, HIRICB T BB s T REO LT A2 fFYT L2 V. Z OfEF, Mo BT 1 FERI# O1EIKIZF VT, potassium
voltage—gated channel subfamily A member 1 (Kenal) mRNA FIRDIE T I X WM Kenal Btk T 7V DD 2380 7=,
LinL, KR TEET 2 K1 Kenal DAMNT BIEL TV D ATREMER @V, Sl [/ CEBRE AV, fERICKT 5
sclerostin domain containing 1 (Sostdcl) mRNA FEELUZ DWW THEIL7-DO THET 5,

[#EH L OVHIE]

5 WEHENE Wistar 7 > b (n=3) O _LFAME —HEWRAHIC 1/2 T 7 2 RAA—Z2 AW TEBEZ M O SIHERZITUV,
T 7 AN—HRA v b EAOCTEREIZN HHVEIRTAAAL M) ZHA L%, @i 772744/ ~—+k
A N TCEEH LTz (@i F253E S#A2021-2510) , fiif% 2 I C T v M2 REIE I, AMTURAZ RN L7z, L7zl
PEX Y RNA Z4ifH L (TRIzol, Thermo). & HICWiHAEREZE (PrimeScript RT Master Mix, Takara) % W CIERL
7= cDNA & Sostdel ¥ 7 T 4 ~—B LW Taqg R Y A 7 —F (GoTaqe® qPCR Master Mix, Promega) % JH\>, Sostdcl
mRNA ZEHl &4 it L72 (CSX96 Real-Time System, Bio-Rad), WIfE#EL L C. B-actin ZMHV 7=,

=R

7 v MRRIZE W T, Sostdel mRNA FEELFE®D D7z, MO REMHEOMERIZIS UV Tik, MIBEABEORER & iz L T,
AT Sostdel mRNA FEELDIX F 3380 b7z,

(B2

A B0 BERHS &0 S BEICETR AR 2 758 L 727 » MEKIZIS W T Sostdel 0 mRNA RHAAFIZIKT L7, Sostdel
I% Gremlin, Noggin & WA TfRZFEM72 Bone morphogenetic protein (BMP) &7 FADT v X T=RA hD—DTh 5,
T, BESR=2—n1 28T bone morphogenetic protein (BMP) 3 7" /LR IR D TLE N R EZ RimE 2 5| i =
FTZEBMEESNTEBY 2, Sostdel HEDETICHED BUP & 7LD JUiE, WHEZRIC & 0 % S5 FIRIEEIED
—ODHER L 72V 5 5 AREMENHEZE SN D, eI, Sostdel [ Wnt &7 FAOMENC HBIET 5 L HE STV S A,
Wnt > 7' F )L DT OB B G-§ 5 AREM A H Y V| Sostdel FEBLOME A, Wnt 7 F A OTLiEE S LTH
B PRV E A FF 8T 2 et bHESR S D, MO BEfF T » R OBURICIS T 2 BIP 36 L UM Wint & 7' ) /L DEHREIC
DNT, E6RLBHNLELEEbs,

[#Eam
MO Z FAS B BEIZ AEGT L72 T » MRERIZIBUWNT Sostdel mRNA BEOIL FABE ST,
[3ziEk]

1.Murano H, et al. Pulp inflammation induces Kvl.1 K+ channel down-regulation in rat thalamus. Oral Dis
2022;28:1674-1681.

2.Honjo K, et al. BMP signaling downstream of the Highwire E3 ligase sensitizes nociceptors. PLoS Genet
2018;14:e1007464.

3.Zhao Y, et al. Effect of Wnt signaling pathway on pathogenesis and intervention of neuropathic pain. Exp

Ther Med 2018;16:3082-3088.
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E# I D ZRKRILHERE subodontoblastic layer MBI FET 3

AEHREER KT o OERREEE - R A RPNRR T 5
JEHRE AR O R REETE - AR @ e R 20 BT 2
JEHEE RO HEE DS - BERERE R Mk B

OffE=a -1, OHEEE — 2, MIRIZE 3, diifhi 1

Vitamin D receptor—positive cells localize in subodontoblastic layer of dental pulp
!'Division of Periodontology and Endodontology, Department of Oral Rehabilitation, School of Dentistry, Health Sciences University of Hokkaido
2Division of General Dental Sciences I, Department of Oral Rehabilitation, School of Dentistry, Health Sciences University of Hokkaido
?Division of Histology, Department of Oral Growth and Development, School of Dentistry, Health Sciences University of Hokkaido

OZKohei SATO!, Shuichi ITO?, ~ Akihiro HOSOYA?, Yasushi FURUICHI!

[E19]

M E X 2 D0, B I DZEWE (VDR) 20 L CAEBEMZRETS. 2O VIR OZERITE X I v DRFEN
2B B/ BWALE A FIE S, BOLKILEMH S TS, £, EHAEL I D, ORZORBEFICLVEOL
JRAEAREREL D Z RO TS, LAL, RFEBARICKHT HIGHEA X I v Dy OEENIARW RSB L. £
CCAMFZETIE, EBEICIS T DTIEMRI e & X v D ORI 2 #EHT 2 BT, RORER KORFER/ERRICER
{7 % VDR O JRTE & So s kAL 2RI BlEt L. £7=, VDR & MR MR~ — 5 — T 5 Osterix RFED B {f
HCHE L.

(B8 & J7iE]

fa4 (B) 156 H~%t% (P) 4 6 Wistar 527 v FOTHE MBS L OWHEE 4% 37 KL AT LT e RTHEEL,
WIEIHEN T 7 ¢ O 2R, VDR, Osterix, BEURHFE T ux 37 (DSP) OERIMELZBE L. *
72, ABET v ME-ERTLEICER S 400 v 7 8 A — MV OGFEEIREEE L, K 1 H~10 B% O ki
CHB T 2 &N T ORIEE R Lz

72k, AMFIRIY, ALHREERKFIY IERE AR OAR A TITh e GRGERS « 5 23-045 %)

[R5

BRI (E15) 72 HONCHRIRI (E17) RARC VDR ORFRI A SUSIERRO 2o 7oy, hIE PR 2 il o
HHMININE T o7z, G EIERD R S g (P2) T, FPRROMBEEICAR Y 3 2501 DSP Btk D&
HIE AR, TRUCHET 25 3EME Osterix BitEZ R L7z, VDRI MR CII2ETh o720y, TOTREIC
f#1E9 % subodontoblastic layer Ol CIMWVBEIERIR AR Lz, BRARFERLM (P28) 12722 & G2l I81T 5
Osterix ATEIXA N 220, RFERAITBEONICRoTc B2 b, £, 20 Osterix EIEOS M T
@ subodontoblastic layer < VDR OFBERISHHE Lz, Wt (P2) T EEEIC, subodontoblastic layer A
T VDR DG ISNFEO BT, RN, — b A — TR0 ORTGFHEM, B IOE OO iR
fafh72 57,

W, ERMEOR T EH/AEREICIIT S VIR & Osterix DREEZBRT Lz, WAL 1 A%, FiRE T ORI
flaJ@ & 2 O O U BRI EIE N A DA, FRTOBEMIIERS bhverotz. 7 A%, MRROSF M
HAEUBERFENERIND L9125 L, BAERFHFMAT Osterix OFMERISSRBY Hiiz, £z, Osterix
Boitte D P A 2 P 2EHIMAIEL R @ subodontoblastic layer (& VDR Btz 8E/5 L C Uiz, 2D DML 4 8% £
TEEIN, 10 BUK, FAERFHEMROIIMELS 225 LHK LK.

(B

W DOFAER L ORFEHAREIZIVT, VDR ITEFH ARG FER A8 HAL D WD subodontoblastic layer @
AIICRBT D Z ERHLNE o7, Fiz, 20 VIR BEUISFEMOWTI L & IR L= End, EHHA
E' % X Dyl subodontoblastic layer OARIZEEEANCIEA L, SLAERICEIS L T\ 2 lEeE R S v/,



HEE M S B AR (pulp revascularization) DEELBREIZBIT S
Axin2 B D RTE & AR R~ DR 5

FOR R AORAHE 1R 2R A
O B, Lt =8, =K &N, e 4

Changes in the localization of Axin2-expressing cells during the healing process of pulp
revascularization
Department of Operative Dentistry, Cariology and Pulp Biology, Tokyo Dental College
(OTASHIRO Kentaro, IKARASHI Takatoshi, MITOMO Keisuke, MURAMATSU Takashi

[#51]

RARSERITEROMBIRIEL LT, ERT <X v 74 r—varpfrbiT&iz, Linl, KAE L TREBEDIE
AL, IR EOEILRETOND, ZNUHEFLMLZH LWEYE S L CEF, oM % i 4%k (pulp
revascularization) T TV5, BAIFINE T RAETAEERL, REAROEMERGT L &, £
DFER, BRI X IREN~IIRIE R RO MIERSMIE AR - BIEL, A2 MEREEESIEREND Z 525
2& L7z (Komada et al., Front Dent Med, 2022), —7%, &AY MEAOTWMREESRFE DT 5T 2 MR
B Axin2 3BT 52 ENmbNTWS (Xie et al., J Dent Res, 2019), L7 L, Axin2 ZFIL-TAHHIESR
TR 0D B 156 1L A AR R O TR IRFR IZ 1T 2 RTEII AR TH 2, & 2 TARNFETIE. sl g iR #EM% O Axin2
FEBUHIAG & AR R REAEAT I CIBER L, & O JRIECIAE R~ D52 52\ 2 2 L 2 A L Lz,

[Br8kE L OU5iE]

AMFFENIARFRIFFE BT B4R GKRE S : 202302) L OEFOBR A2~ 7 A0 AT 57&R
(7K Z8& 5 : DNAIS04) A 15 TAT » 7=, Axin2-CreERT2/+ ~ 7 2 ¥ L Y R26R-tdTomato/+ ~ 7 A ZfffH L,
Axin2-CreERT2/flox-stop—flox-Tomato ¥~ AZ{EH L7z, A 4B THEXF V7 = U 2 IFENK S (0. 75mg/kg) L
Too A2t 5 IV T AR A BREEEE (MWMB) 2 MEEPNES £, LS MISE — gk (ML) (2% LTl —/31 F/3— (ZIPPERER
) ZHWTREE OB S Wiz, MRE IR L CTEBEMEE FIZT8 B0 K 7 7 A W X HilftibREd XU
W R, SRR T B U U AWK & EDTA &2 W I b PR 21T o 1o, £ D%, 8 FDK 7 v A L& AnTiib
TR R TR L 0 il S, RE O E Clpk & B S iz, Mk LA MTA A > & (Bio MTA A |,
Y X)) THEREL, BREZ7uT7 I ar R Yy by (DU T T YN P 2 AT 4 ES Ja—, 7TV ULT
FUHNAL) CEEELE, W% TR, 14 BI24% TR LT AT e RIEE CHEREE 217\, ESE 2R L7,
F—/L AWRT 24 BERIBURS, JES 12im OB EREZER L, BRiBL~ — 4 —Th 291 osterix ik z H

R EAT o7z, BIEITITIE R L — P —E B PAMEE (LSM880 NLO, Zeiss) MM L7z, SIREEEIZSHAID
L@E@% FIBm R (ML) & L7z,

[FERB LOEE]

Witk 7 B OXTREETIE, BREOSIFRE N, MRFEEZ Axin2 ORI A RS Tomato BEMEMINR M EEL S iz, Osterix
Ros A e L AR 52 JEI B D BAR MBI L OMRE NICER ® DALz, EBRAE CIIAR LA B~ Tomato BIEANARFS X N osterix
WA PERIAE DEEFEANGR D H AL, —HhiE Tomato ByPEMild & SLEMECThH 72, 514 14 B OMHEETIE, 5% 7 A [RARER
Hﬁ%’%ﬂ:ﬁ’?ﬂimﬂ‘], FRAE NRRICARE BE (2R > C Tomato BHMERIIENGR D H L7z, Osterix BEMEABIGITARE BEIZ IR > TR

BRICED BT, —HERIETIT, Wﬁ(ﬁ 7 B & LT Tomato FMERIARAMRAF LI~ L RA L TU /o, Osterix
Fﬁﬁrﬁmﬁﬂ IIIRERE IR - TIRENAERICE® b1, —IiX Tomato BMEMIE & L CH - 7,

PAEOFERN G, il F AR SRR OVERTRER I B\ T, Axin2 238817 2 FIHER AN A3 AR 22 8 AR AR > & 41
FNA~ERFAICRA LTI E A > FIFEIAIC b L, RENCRASEICHMRZ R L T B2 b,

(RBSMIFTERE « HOTH B R APEREgEE v 2 — B0 e #d%)
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7 v MEREMIIREERICB T DA KILREERICE T 5 B X I UERMOZR

NIRHRIE - [ ere sl
OfPEIOE e - G| E# - AR 9 - BimEfEs

Effects of vitamins added to culture medium for calcified nodule formation by rat bone marrow cells
Department of Endodontics, Faculty of Dentistry, Osaka Dental University
(OHitomi Nakama, Masataka Yoshikawa, Nozomi Matsuo, Hiroshi Maeda

[B/] 0B OFAITITZBOMBERBMAL MSCs) DMETH D, WEBIFHMRITE 2 2 A RISV Tl 2t
V=R LT 0B LN, R ICTEE T D MSCs OFUEIR Hav, BHREROFAEICIZEWHIMALECH 5, ik
DHICEEN DD MSCs Z RN HITHE - S3{b S CTHEALRR & F42 972 72 D121, MSCs 20> & REALR 0> Fi- A2 2 20 SR
ICHYET A BEME A FETHZ ENEBELEZ D,

MSCs Z W= OFAEZFET AR F & LTk S AV S TU 5 Dexamethasone (Dex) 1INz, Fex 1345 D
MSCs 77 5% < OFEMREIE K 28+ 5K F & LT Vitamin OIFAICE B Lz, ARFSEIZ, EEEICRMLZ 3o
Vitamin 73 MSCs (2 L D ARALAEET, 726, ARKIMEEN DL ZRET 5 raerEOFEZ B L LT 5,

[ik] 4% 6 O KEN: Fischer 344/N Slc 7 | 3 FLDKERE 5> & B HiMIL (rBMCs) 2 4R L 72, ABFFEIE R
BRY: - B ERZE B S CHRGR SN GRRRE T 2107001) . AF03E D 2 B BRI EIC/E > TiToiL7z, T-T75Flask
T rBMCs O#MRESEE A4 1 #H]. 6-well cell culture plate THENESZE 2 11 HE. T4, 5% COo. AHXHEEE 95%.
37°COA v F a_X—H —NT{To 7=, rBMCs DEEFEITIT. 16% 7 MBIV MIE, Penicillin 100 units/mL, Streptomycin
100 pg/mL, LV, AmphotericinB 0.25 pg/ml %M 7= Dulbecco’ s Modified Eagle Medium (MEM) &\ 7=, 4%
well |2 1X10° {# o rBMCs Z %% L 7= 2 mL ¢ MEM Z#437E L. 10 nM Dex. 1mmol JB-Glycerophosphate (B -GP) B L ®
82 ng/mL sodium ascorbate ZZF I F4L 20 pL A1 L7z, Vitamin B1(Vb1l). B3 (Vb3)., & DV ML, B5 (Vb5) % well
{210 pM, 100 pM, 1 mM, 10 mM, Z LT, 100 mM DOJRFE T 20 uL ML, MREEEEIT 572, 11 AT, well WIZ
R SN BEMN AR TH 5 2 L 2RI 57212 Von Kossa Yt i L7=, B well TE:FE L 7= rBMCs 122
VT, Alkaline phosphatase (ALP)YEMEAMIE L., F7o., BEMEBIKL T, ZNIZEEND Cat " 2 AL FRICE R
L7z, #E50% Tukey—Kramer 1% FNTHEGHIUIZ /00T L7,

[#55:] rBMCs DRkEGE CTIAL S 7o/ INEESRIZ 351 5 Ca™ DTFIEDS Von Kossa Yefall Ko THER S 417z, Vbl B &
O Vb3 WRINEE TIRIERINBEICLE R T < ORPKALEREM TR S D MM & 3897, Dex & &€ MEM (Z 10, 100 uM &
BUVNE 1 oM O Vb 1 Z ¥R L 725538 T rBMCs |3 Dex DA TOREFR L W AFICE ) Cat T BAPEA L7z, Vb3 1L 10 M %
WML 5AIC, Dex OHDOFIME LN THEICE W Cat " BEFEA LTz, F72. Dex OFMO A TR SN A KAk
BEEM O Ca” ME & L C, Vb5 2RI L7Z5HA O Cat MEITABITEWFE RS S SR,

[BZ] Vb iR THEZ =XV ¥ —ICE X D& %279 503, Vitamin B6 (Vb6) R° B12 (Vb12) I ITHE &b+ 2
ERMRH 2 Z & BABILTW D, Vbl & Vb3 23 MSCs 12t L TR B AEEIERIL Vb6 ° Vb12 X DKW L~ uicdh 5
Db LIV, Vbl & Vb3 I BB AIRHET 21EM D& 2 Z L BEEID in vitro DEBR TR INTZ,

—J7. VOB IZERNTHEZMILT 2 & SN TV D2, ARIOFER TIE Dex 12 & 2 AIRALEEEY O Al 2 #] L7z,
SR in vitro \ZRB W T DB DM AT o 723 AN O BEHEZR A BN Tl < MSCs D Vb DIEM & RRET 2729,
1503 in vivo TORER « WA METH D EEXD,

[#3m] Vbl 35 X OV Vb3 1 rMSCs 1Zxt L CEEALE M3 5 A BEMME & L CIERT 2 AretEs e Hivic,

> b
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b MEBERERMRIZR T 5 FXa DRIEIER OBRR

U HARIKEARATT B2 B o PO IE SRR, 2 AR 1 R Sk 2T
O Ay, [ 12, MREA L2, JELIASE 12, PRIFRERS 12, BGBEE 12, AR, WRET
FAETR

Search for inflammatory effects of FXa in human dental pulp cells
Department of Endodontics, Nihon University School of Dentistry at Matsudo
2Nihon University Research Institute of Oral Science
OZKento Nakanishi!,Tatsu Okabel2 Naoto Kamiol2,Tomomi Hayamal2 Joji Fukail.2,
Takahiro Watanabe!2 ,Kosei Kuramochi!,Natsuko Furuya! and Kiyoshi Matsushimal

[wF7E H Y]

B VAR L P E N 72 PHEHAZE NS LT D 72 OERBR O EATIZ VWO & 72 OB R DN E S 415 LIRS
MBE I L, RAFEOREZILD Z ERZ\. 207, RMEREER D O A w0 ki~ OB &2 3 %
Z LTI H AR A A T D 0 A THERORKRD EBEALND.

EHEOFRIC LY MIREBK 70— > Th DG M IKEDHE X K1 FXa) id Mg & EH o 7253
protease-activated receptors (PARs)% /1 L C, RIESICICHEET 2 Z BB BN TE 7. PARs I3k~ 72
JAICHEL L CHBY, PAR-1 75 PAR-4 O 4 FEIHD Y 7 ¥ A THRTEET 5. kI 5V T PAR-1 5 L UV PAR-2
DREILTND LWV HENH Y, FIZ PAR2 #iEM bS5 FXa TR Z IR SE 2 —iaH o T\ 5 alRetk
BHDHEZZONDN, ZOL) RFERREIZRIN TRV, &2 TR TIE FXa 2 MEBEIC KT T RHEL R
H32—B1E LT, b MEMEEMRIC FXa 21EHA S EBORIEMEY 4 F B4 8B X O cyclooxygenase (COX)-2
@ mRNA FE BT OV TRET 21T - 72,

[F8hEs L OJ7iE]

b RS B AR KA P IR ST i Z A 2 O AR OKRE 5 - EC21-20-19-003-3 SIS &, WD A v 7
F—ALFartr bS5 7o TRELZELNIZEFED, HBIEFBLIH ThE St o ik 2 LI
HBYHL, 10%4EM0EEFBS) 2N L7 a-MEM % AT 5~9 Ukt L, 37°C, 5%CO:, 95%%HH T T &1T
STbDEH W,

ERRoZfh FCRi2E Lz b s iialcxt L, FXa #/EM &4 interleukin (IL)-6, COX-2 ® mRNA #H &%
Real-time PCR /&I Tt 21T 7-.

¥7-, PAR-2 ILEHITH D AZ3451 V7= FEERTIE, b MBS MIaIC FXa 2 /B & 2112 AZ3451 (2 THii
WELEATV, ERIFLE T & IEFE T O IL-6 38 £ T COX-2 ® mRNA R &% it LR 21T - 7.

057259

Real-time PCR{EICEWT, b MEHEFEMIIC 50nM FXa Z 1B &85 & IL-6 © mRNA FEHEITHRIKFAIC
fREEL, 8 W CRARICELTZ. £7z COX-2 ® mRNA FHEIZIBW T HRFIKFIICMEE L, 1 R cRoRIzEL
7.

AZ3451 fF7E F T3 FXa 12 L %, IL-6 3 L U COX-2 @ mRNA FHEOHINIE AZ3451 O BRI IH S -,

€2 =S SPNON T

AR XY, FXa 2EA S W7 b MEREZEMRIB O CTIL-6, COX-2 ORIBMMNRD b= &b, FXa ik
HBEHIIIC I W T O RIESEOIRIEICEE 5 LT\ 5 2 EAVRIR S iz, E£72 PAR-2 FLESITFARICIZZ R 6 OFHN
PRl SN2, PAR-2 ZMET D 2 & THBIHMORIERISEZHIE T 2 A MR H 5 & ONTZ.
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b FEMBARICN TSV I v 7 ZAANT T AV — FRME O AER MR X OEIRIGRERI R
FOXER RS (TMDU) REFBEE e AW TR DR RE AL Rl B e o0 B
ONyein Chan Ko, BFH[EF, R HEKF, HEEA, JIEMHs, BbpEL

Biocompatibility and pro-mineralization effects of premixed calcium silicate-based materials on human dental
pulp stem cells

Department of Pulp Biology and Endodontics, Division of Oral Health Sciences, Graduate School of Medical and
Dental Sciences, Tokyo Medical and Dental University (TMDU), Tokyo, Japan
(ONyein Chan Ko, NODA Sonoko, OKADA Yamato, TAZAWA Kento, KAWASHIMA Nobuyuki, OKIJI Takishi

Introduction: Outcomes of regenerative endodontic procedures rely on combination of stem cells and the use of bioactive materials.
Since the development of various endodontic materials has been advanced, it is important to clarify their possible biological
interactions with the surrounding tissues. Hence, this study aims to investigate the proliferation and pro-mineralization effects of
four different premixed calcium silicate-based materials on human dental pulp stem cells (hDPSCs).

Materials and methods: ProRoot MTA (Dentsply, Sirona), EndoSequence Root Repair Material Paste (ERRM; Brasseler),
EndoSequence BC RRM Putty (BCRRM,; Brasseler), Bio-C Repair (Angelus) and Well-Pulp PT (Vericom) were used in this study.
ProRoot MTA was mixed according to the manufacturer’s instructions and used as a control material. Each material was placed in
polypropylene discs having 7.5 mm in diameter and 3 mm in height. To prepare fresh sample extracts, each disc was immediately
inserted into a 15 mL tube containing 3 mL of distilled water and allowed to be shaken for 24 h at room temperature. After 24 h,
each sample extract was obtained by filtering through a 0.45 pm pore size sterile filter. As for the set sample extracts, all the sample
discs were put into an incubator at 37°C and 100% humidity for 48 h to achieve complete setting. The same protocol was then
applied as described above. The extracts were diluted with a-MEM at 1:4, 1:8, 1:16 or 1:32. Distilled water was used as a negative
control. The setting time of each material was measured according to International Standard (ISO 6876:2012). hDPSCs (LONZA)
were cultured in a-MEM containing 10% FBS and 1% antibiotics at 37°C in 5% CO2 with 100% humidity. Cell viability was
measured at 24, 48 and 72 h respectively by using WST-8 assay. Alizarin Red S Staining was performed to detect mineralized nodule
formation and mRNA expression levels of alkaline phosphatase (ALP), Runx2 and osteocalcin (OCN) were determined by RT-
qPCR. One way ANOVA and Tukey’s test were used for statistical analysis (o = 0.05).

Results: Setting measurement results revealed that Well-Pulp PT had the shortest setting time of 25 min followed by Bio-C Repair
(120 min), BCRRM (151 min), ProRoot MTA (155 min) and ERRM (188 min). According to WST-8 Assay, 1:4 and 1:8 dilution of
fresh sample extracts showed decrease in cell viability compared to the negative control while that of the set sample extracts did not
affect the viability. However, 1:32 dilution of fresh sample extracts showed viability comparable to the negative control. There was
no statistical significance between the materials. At 1:32 dilution, all the fresh sample extracts except Bio-C promoted ALP gene
expression whereas that of the set sample extracts showed no statistical significance compared to the negative control. Runx2 was
significantly upregulated by both fresh and set sample extracts of ERRM compared to the negative control. ERRM showed the
highest expression of ALP, Runx2 and OCN against three other premixed materials although there was no statistical significance
compared to the material control (ProRoot MTA). Furthermore, mineralized nodule formation using fresh extracts of all the tested
materials was higher compared with the negative control.

Discussion: Our data suggest that the freshly mixed materials initially have impact on the proliferation of hDPSCs, which is
supposed to be rescued as the materials set. On the other hand, materials in their freshly mixed state induced mineralized nodule
formation. The type and concentration of eluted ions from each material in their fresh state may vary and different setting time may
influence the levels of ion concentration, gene expression and mineralization.

Conclusion: All the tested premixed materials exhibited considerable biocompatibility with hDPSCs. Among them, ERRM was the

most promising candidate to induce mineralization of hDPSCs.
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T v FERRTERE DKL VAR T T Y B— g VEHOEBEBIE-E 3 H-

1) BAERRAEIRAEME SR EROR S 1 G
2) RAARHBRZFRZFGOIIR A F o eR S RER R
O HEfz V. SRHNRESE Y BORAS 7 UL AR DL Ak Y dLREAT Y

Histological observations after pulpectomy and revascularization of immature molars in rats
-3 Report—
1) Department of Endodontics, The Nippon Dental University School of Life Dentistry at Niigata
2) Advanced Operative Dentistry—Endodontics, The Nippon Dental University
Graduate School of Life Dentistry at Niigata
OMINATO Hanae”, YARITA Masashi®, ARAT Kyoko", SATOH Tomonori', MOROZUMI Toshiya'?,
KITAJIMA Kayoko!?

[#5] VAR 7ZVE—a AT K8 Lo mRAR e o L, LB A o LR RO BRPHIMmIZ LY
AR Z TR S, RIROR S LEHAH L CTHEREZ R I E2H LWVRERRIETH D, Ll WENITIERE
DTHRIL, B2 MESOFEREMEE CH D Z BHESN TV D, Divbiud, HE%ICRETIKRIER AT,
MEBER OR T ZFRE LT v NORREREIIX L TY NR7 TV E— 3 2470, itk 8 £ TOMMk
BALZEER L. RO RZE 151 BRI THRE LTS5, A0, #itg 12 B hHIAHBEE L 2852 Lo TH
HT D

[FrfkEs L OUFE] EBREMW & LT 6 Bl Wistar REEET » MM L, ESEARE -HAROILOEEHW, £
Bz, 7 /3N— & ABEIE N CRESEBRYE, S OBRE AT o 7o, 6WRELIESRIET N Y U A L 3EfR{LKFEAKT
BEENZ A U, D OARE OB % fE3 R 3. 5mm THL0, 15, 20 D H 7 7 A VL OEist 2 T~ 71 23—
FTFTHFER, Ni-Ti 77 A /L (PROTAPER F1, DENTPLY Maillefer) THEIEKZAT 7=, A 2 AB AT CTUL4,
N SR A N TR . REPNICNEDN R B L TWD 2 & 2R Lic, SHRBECIL, W& O 1k MRk,
WERNOBIEEZITOTICRE DI/ MREREEE, 2V R Yy LU UVHIREToTe, VAR T U= a VEETIE
RIODH T 7 A NEF— " VAV LA N SE AR L, RE 0 E COMPIERE %, M ki

MTA (PROROOT® MTA, DENTSPLY Maillefer) Zfift L., E¥iz# L Vv REEM THEBL T, 2R Yy NLUVEIEERTT
ST, MDD ORE (XA TEWEE 21T > 72, itk 12 BIC %3 T RV AT VT b NIRIC TR REREE 21TV, W)
JHERARR A ORI 2 L. S BICRIEEE 21T 57, 10%EDTA THUK L, @BIEICHEN ST 7 ¢ e, JEE
5um OEREEI R A ER L, HE Yo & fii LGSR BAMERIC TBlEE Uiz, ZRIBAWIITIE,. B AR R FHE At 5 iy
TR PR EZB R OKE KRB 197) 25 TEmI NI,

[R55R] b IRIECIIARE N O — IS HEPERS Gk Y 2 DAL, ARISTBICIIE A v NE & e L 7 iRk 1 L D4R
RILOWRELH LN, VAR Z TV E— 3 URECIIESEL E TORENOILHPICE 2 > NEHED L I EHEE
MO EE S, T OPICHAEMNE 2 & ToMEMER G R 2 DT, MARE TIXEROME SRRILORERH 5
AU, ARSI B PR R YL OARE N CREARRIZ IR o T HE YetalZ fF s oMl o SR 22l 81 S BER STz,
(Bl b ONTHER] MBI L TY NRA 7 T U B = a VB CIREIROME & JLHIFE TOMFMBIER S & 5
7o, A=A VAV A N LTHILE® 2 Z LI X DR ORKIC LV & A 2 N
MO MEEIND Z L BBEXOND, ERE DEOBEMBIERA ) NR 7 T V- a VORI H LT
b MTA ZRET9 2 Z LI L 0 RE oA KL MR S, BERORRICE G LIz fTREME 2 R Shiz, 1]
HE IR AR A 7 DAL, REEBIIT—FH B 2B A ORGSR 2 H TR Y . 24 b ORERARHT O
7o OIS Yt % AW MR ST S LB L B 2 5, H 7208 2 Tl L7214 8 i & A |1tk 12 # TIARE N
DU, RS & BB LB E R LT, Ak, IFRBERCTOZILDMENT H1T9 FETH D,

AHFFED—1T JSPS BHFEy 18K170078 DB A% T TiT- 72 b D TH 5,
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Lipopolysaccharide 777 T T& pH SREFEEEA B 7 ¥ Malassez ERBRAMIRICE 2 5208
DO R sPIRIE i, DIUAL IR PR R & RO RS i el
OB% Rialf b, fnl E4A D, AF 0, A3 o), A k) D, JHE(E) HE D,
ey sE b, BEZE D, i Rl D
The effect of high pH environment-inducing agents
for porcine epithelial cells rests of Malassez cultured with lipopolysaccharide
YDepartment of Endodontics, Tokyo Dental College,
PMarubeni Tokyo Clinic, Health Insurance Association of Marubeni
(OSEKIYA Hinako?, WADA Yuki", KURAMOCHI Jin!, INASAWA Hiroki!, ISHIZUKA(SUZUKI) Megumi),
HARADA(NAKAZATO) Haruka?, SAKO Ryo", ASAI Tomohiro?, FURUSAWA Masahiro"

[B m]

AR N LRI ER RPE 8 R ISR T 2B TH Y . ZORABEITFFICRA T 2RISR RO 5 6 THi
DTEW, WRRMERERDOIFREO—FE LTHMBILD Y T LEMEE OMIfaEER 5> Tdh % Lipopolysaccharide (LA F
LPS) 7% Malassez LR iEFMIAE (LK ERM) (K% A 522 2 & CHREREZF R THZE0RHALNIZR->TND,
TAVE TRV B A O IR T b 2 AR E TR I ITRAE AR SRR & L CRE2 OFRFIB AV O TE 72, M4, JR<
AV SNTWABKERIEH VS T JBIFNZ, pH 12.4 O pH BREE 2 FHE 95 Z L CRED TR S22 R
FTLEBIZLPS Z2HBEIELEVIFELH D, L L LPS THITL S A7z ERM A KER(L Lo 7 ARIAIZ iR &4
% pH BREEH SR B OFE T 2RI T, BRI & D X 5 B % KIETHIEHA LT > Th7RNy, £
Z CARRFZE CIIEE O RN & 58 pH ~O B2 LPS /7£ FCT7 % ERM IZ 5 2 D3 RICOW TR L 72,

(A1} & J71%]

1 pH BREEFFE RIS LT, e 4 — (BLF CV : NEO dental chemical products, Japan) , /L~y 7 2
L—>ii (LL'F Cal &£ : Nippon Shika Yakuhin, Japan), & & ~X> 27 Z (LLF Vit & : NEO dental chemical products, Japan)
ProRoot MTA (LLF MTA ¥ : Dentsply Sirona, USA) MW7z, 72d, CVIZL Y o2 AW THEET 5 FEORE (L

N CV-LEf) &, FIN—7p ECHEL TMETIMEOR (LLF CV-PH) 02 fHTEREIToT,

FEH G OMIRITIE T # fsko ERM (EHREER KT - ZEEREE L 0 it5) Z2Hv, ERM % 12-well 7' L —
MZFEFE L 721, 37°C. 5% CO2A{ > FaX—H—Tar7)x MI/RDET, 10%7 VIEEMTE (Biowest, France) .
1% Penicillin-Streptomycin (Gibco, USA) %X 72 DMEM IZC 3 HREE LTz, D%, RS ORI E.coli H12K
LPS (Sigma, USA) % 1,000 ng/mL OEETHRM L=, MZ T, HMEE—BEALZ N F VAT LA P — K (R
7 %A X 1.0 um, Greiner, Australia) % ZNZILD T =)L ~i&E L7= (n=3),

& pH BRBIE S BB ERM ~OAEM % 349~ % 72 912 WST-8 assay & qRT-PCR % 4T - 7=, MllaimIE % 39 %
WST-8 assay Clt. LPS HI%BHE 6 BEMf% ., 12 BEff4. 24 B4, 72 BRI ICMIE % 1T > 72, qRT-PCR "Gl LPS il
BA4G 72 BERI# DMK & RNA Z4hH . cDNA ARA4IC TLR4, IL-6, IL-8, NF-kB O mRNA F&H % 7 lix5 & L CfF
Hr Lz, ERWEMEZ Y ke —LRT & LT GAPDH % Lz,

[t L UvE ]

(1) WST-8 assay : HIUKEHLAT: 6 BERIT, 12 BRI = > b o —/LRE & el L O o B b [RIFREE O #5825
L7z, 72 B4 Tk CV-L £, Cal B CHIREETES 2 STz, CV-P BEIE, 24 BRI & 0 & 72 BRI ICHIIRIGE 2 588
Tos, ML T 5 RWEEREZ R LTS,

(2) qRT-PCR : IL-6, IL-8 ® mRNA 8T = b v —/LREIS L OVLPS BE & Hi L TWO T RL O EBRE & B D L5773 2
bz, &V biF, IL-6 mRNA TiX CV-P B, [L-8 mRNA TiX MTA BECEMRBBLN A LN, —F, TLR4mRNA
Iy ba— A RE L R LT CV-P BE, Vit BEORBUIHIIME R, LPS #. CV-L #, Cal #f, MTA #E I3 M 23 5
HAU, NF-xB mRNA TiHiF & A EEIT -7,

(1), (2) OFEFL Y, ERM X LPS 7 TLR4 IZHEAT 5 Z & T NF e B AEMEIL L, A b A UREEOBREN A U
DT eI, £, @ pH BREFEERAEI OIS HIC K0 GEISEMEET M AE 2 b,
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b N EAREEARMESE MR O A N IERERRAR MR S IC Rt T B
Bone Morphogenetic Protein 7 DR %
VRO R RS NS, 2 AR R, B
O/ sl !, i &2, fed 5!, BE g2, BE (PR BEL AR k)
B I, BV B
Effect of Bone Morphogenetic Protein 7 on Cementoblast—like Cells Differentiation
of Periodontal Ligament Fibroblasts
"Department of Endodontics, Tokyo Dental College, 2Department of Pathology, Tokyo Dental College
(OIWASAWA Hiroki', NAKAJIMA Kei?, SAKO Ryo', TAMIYA Yoshiki', HARADA (NAKAZATO) Haruka',
ISHIZUKA (SUZUKI) Megumi!, FURUSAWA Masahiro!, MATSUZAKA Kenichi?

(B ] REIREE DREKEIC MM IR RRIL, FEE A v MEPRIILICEI LEHE D Z L L
PITND, LALRBE, *E”‘j %EE’IZ% U NEEFET D HBEIIREML SN TOWRWBRICH D, TFE, &
JERkZ v 37 G D—FETd % Bone Morphogenetic Protein 7 (UL F BMP-7) 728, & 2 v MMFMfan/MIcBE L THY |
F=R7 TA NS E AL FEFMIICERI L TV 2 2 L, BTN BMP-7 12X 0 & A PRl A RALDMEET S
ZEREE SN, L LA, HARESHRHESE MO BMP-7 (2 L 2 MBI, METRRIISA Lz & v o #ibiT
DIpv, & ZTAHEMIETIE, BMP-7 (T & 2 WARMBERHES ML O MIaBhiE, FrlZ& A > FIFild~D LD FTREMEIZ S
WCHRETHZ L2 HBE LT,

[Brks L OU51E] EBUTIE, ScienCell #h0 b b EARMEAES ML (LLF HPLF) #HWC, HHOREAREH (LT
FM) TR L7, FMIZB-Z 0 kn U ViR E T AL E VA TN LIz b O 2R bhs i (DU MM) & L7,
I HIZ, FM O FBS % 0% & L7 b D& M iEss# (BLF SFM) & L72, BMP-7 (Arigo Biolaboratories) (3 100 ng/mL
L 200 ng/mL & 722 X O ICAFEEHICIRIML, IINL7enWiEE 2 e —uiEe Lz, 37, HPLF % BMP-7 A3 0, 100,
200 ng/mL & 7225 X OIZIRIMLTZ FM & MM CERENEEER L. WST-8IZT 1 A, 3 H, 5 H COMEHTER %R L
72o IRIZ, HPLF % BMP-7 3 0, 100, 200 ng/mL & 72 % X 5 IZIRII L 72 MM TH;#& L, qRT-PCR f##r (SPONI, CEMPI,
RUNX2, BGLAP). Western Blot fi##T (SPON1, CEMP1), ALP jfFM, Alizarin Red S 4Z THM Lo IRALAE & 34l L
72o £ 72 HPLF (259 % BMP-7 D ¥ 7 ViR & BR SR 5 72812, 100 ng/mL @ SFM (2 BMP [HE (T4 % LDN-193189
%0, 1, 10, 100, 1000 nM & 72 %5 K 5 IZHSM L. Western Blot #4712 C SMAD-1/5/9 O U »E(b & 54l L 7=, HEFHLEIX
one-way ANOVA, £ EIHZIZIE Tukey REZ WV, p<0.05 H DL p<0.01 THEE LT,

[ Rds L OELE] MEBIEROFERIT, S HRBIZBW T MM EEL Y b FM BECA BICE W 2380 7=, — 7.
BRFHUZTRAN L 72 BMP-7 OF E0REIC L 2B Z TR o 72, qRT-PCR fEFTORERIL, 7 HBIZBW TR Y
@ mRNA BEH L AERBEITBD R -8, 14 BRAIZBWTIZ = b — UL i LT 100 ng/mL @ BMP-7 #£1C
FU T SPONI. CEMPI. RUNX2. BGLAP mRNA FBINAEIC B LTz, —7 ., 200 ng/mL ® BMP-7 #£i% SPON1
mRNA ZEHOAL 2y hr— ALY bEEICEF LT3, ZOMo mRNA FBUZA EZITRD Mo 72, Western
Blot fEHT OFEFRIT, 14 H BIZHWT SPONI # > XU EDOFRBE2 T X TORETHRSD, CEMP1 # > /37 &% 100 ng/mL
@ BMP-7 # Tiix bR < FEBL L . 200 ng/mL ® BMP-7 #: T b DT NICHBELATRO T2, ALP IEHEDORERIL 7 H BIZRB W T,
TRCOBOHEREITRD /20072, Alizarin Red S YeadfERi%, 28 HHIZHB W T2y hr—/LEL Bl LT 100
ng/mL @ BMP-7 B TH B2 Yeta 2389 7=, 200 ng/mL @ BMP-7 BETH Y GIERD b 0D, av tu— L L DFE
BRFETFRD 727> 12, SMAD-1/5/9 D U > AL D#E F13. 100 ng/mL @ BMP-7 12 & - T U > g{k & 38 7245 . LDN-193189
EWRINT 5 EREN ERAT 21250 CTU VEE L7 SMAD-1/5/9 OFBMNEA Lz, Zh o OfERN S, 100 ng/mL O
BMP-7 HIlJiZ & ¥ . HPLF |3k 2 > FEFfaRE~ — U — DRI A O, —F5. 200 ng/mL O BMP-7 #lli# Tid& A

NEEHINLBE ~ — I —ORBNE T L7272, ADT 4 — KRNy I BRET TV D RN RB Iz, BLEXY,
BMP-7 I3t hBRARBERAE ML 2 & A o R ERMIIRER I~ 50 & & 5 ATREMEAVRIR STz,
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CGRP /3 MafB 3 & UfBelé DFEH _LFH 25 L TR MRS {L & M5
BRI S
OFRZIKT, hEL v
Calcitonin gene-related peptide inhibits osteoclast differentiation by inducing
the negative regulators MafB and Bcl6

Department of Anatomy, School of Dentistry, Aichi Gakuin University
(OKyoko Ishizuka, Yayoi Ikeda

[wr7E H Y]

RS & S 1 R NS IR T 2 1B MR MEIEYYE D — DT 5, MARMERARIZI T HIREIRR O BENFITH 90 % T
BD, LITANR, BBAIERCR KO BRI REHFE) OUEERBDIRVEAMER ISR A K b2V, HEIAMER
RVER AR I T DIRETRIE O BRI 50~70 BICE TR T T 5, Lol WRIFEOKSIHREIZMA ST
W2 ENREL BRIREB L OERROBF AT Z LIIRERERZ L THDH, Ll Bx d@imRmko =
2—aXFFRTHLINY F=BETEESNTTF N (CGRP) 23, MFMins bzl s &m0, £,
PRI & OV ERARRIZ I CORP & 4369 2 SRR N BB ITAFIET 5, T4, BeEMiassbo~ 2 % — 5/ 1T
& 2% NFATcl 239 2 B EHHIA 1 (Blimpl) A3, AE AR AT FEELT 2 ik E M 4 bl K+ (MafB, Bcl6
BLOVIRFS) OFBLEIH L, E MR b a2 RiET 2 2 L3RSz, —J7, MafB, Bcl6 35 X UY IRFS (X NFATel @
R EIGVEZE U, E s b 28l 35 2 & baRndSiz, ZOEEADHITENT AR E OTEFHEHERIZB W T
FHECTHY, HHINTND, SHIT, WFEERICIW TREMIR R, BRI L OWRASTF R L 251G
HIHORZEN K E RIER 2HEOTWD, £ 2T, ARBFFETIL CRP I X A E MRS LGSR ORI 23 5 72012,
s—RANKL ALFE L 72 < 7 1 7 7 — UAEHIAE RAW264. 7 M@ 12 35\ C CGRP A3k Bl ia 43 (L AR HE K] 135 2 OVl IRl 112 & UE 3
WA OWTHRT LTz,

[FEkR L O IE]

RAW264. 7 i 1.0 X 10° cells/ml (ZFH%E LT 60 mm dish (Z#EFE L 7=, s—RANKL (25 ng/ml) Z I LA flE %
RS, [RIKFIZ CGRP (1 pM) AL, 24~72 Relf]E58 L7z, 858 %, E&M PCR (qPCR) IEIZ K 0 B Mu b
{RHERF- (NFATcl 38 X OVBlimpl) & AR MRS LENHIR1- (MafB, Bcl6 35 UV IRF8) D mRNA FEELAHh A f#AT L
72 EBIT, RAW264. 7 AIHEIZHS 1T D MafB, Bcl6 36 & OF IRF8 0O mRNA FEBLASE)IZ M 19~ CGRP D ELEZAYHEIZ SOV T
P 5 7-®IZ, RAW264. 7 MIALIZ CGRP (1 uM) Z B THRML, 0~24 Wel#)E528 L7t%. oPCR & FEHi L7z,

[ k]

RAW264. 7 FARIZ N T, K575 48 WEfH#%. CGRP X s-RANKL |2 & U #3E X172 NFATc1 38 L OV Blimpl @ mRNA 285 % A &
WZHIHl L7z, —2 . s—RANKL I & Y 8 L7z MafB, Bel6 35 & UN IRF8 @ mRNA ¥6B41% CGRP IZ L W A& LTz, &5
12, CGRP % BAAM"C RAW264. 7 HERZIZYSIN L7= & 2 A, CGRP I, K578 4~8 WMl (2 MafB ¢ mRNA Z8L 2 A7 BIZHI N &+,
BEAR 4~24 IRFMHI#2 12 Bel6 0 mRNA ZEBLA A TN S 7z, LA L, CGRP X IRF8 D mRNA ZEHLIZ TR L 5 2 72 o
7=

CGRP \Z & DAl sy b 3k 1%, B MR s AL AR EE R 7 o> R B & Ml A (A il R 7 D FE BLEE 3R 0D 1 7 3 B
HGLTWabZ EERLE,

[F&5a

CGRP I MafB 33 L UV Bcl6 0> mRNA FEIR & BT &85 Z LI2 & 0 NFTAcL OFEIRAZIMH L, AlE Ml bz #4252 &
BRE I,
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747V TN X o TERIET 28 XBEMAOMBREA

PIUMEE R 1 AR RE SRR 1 WECRAF TR IR 00 B
R R S 2 AL A AT ZE I P A LR AR ST 2850 P A AR A 700 7
OfF Rz, BREMWT ', MMERE? Aoknig

Fibrin Hydrogels Change Wound Healing of Bone Defect

!'Division of Endodontics and Restorative Dentistry,
Department of Oral Functions, Kyushu Dental University
2 Laboratory of Biomaterials, Department of Regeneration Science and Engineering,
Institute for Life and medical Sciences, Kyoto University
(OATHARA Ryosuke!, WASHIO Ayako', TABATA Yasuhiko? KITAMURA Chiaki'

| QEL:5)

072 B PNEIEC K 0 ARSI O IR T 2 28, SHEIE - I E N TTHE LB RIS 2 U T 4 YA X (EHE
10 mm) Z#Z 5 EWHELL, BHEA TR LRV EPRER EOREZRBE Lo TWA. THET, BAEWEM
e XIBMOBAFEE BN E LT, SEMRO RS 22 FAEEAMEOEANER SN TE . —7, MkEEE2HE
45 ETRAMCAE L TO A REOHIBA R R THD Z LB LI TWS. FRENE LTV D RFTOREE 2 RIERE
DTCHE L TV D AT — VDB FTRE/R A T — U~ EBAT S U, BAE A B2 KA RATICEA L ThH i
WILFAEES NV, T, 747V S NVEFAEERMEIE LTHWZHERTOR TR, 20747 ) Uk
ST, RIEIEIZB W TRAERELZBEL ST M1 v 7 1 7 7 — B ORRED A F A BEE 2R E R L TnD
LENDIM2~ 777y —VEMOREBICHFEIND Z ERME SR TWD. RIFFEO R BIEIL, 4% AR 2 i
ICHE S E 2720, M2~ 2 077 —UEFET 57 07V A& RAWT, ARREEHERE KBTI T D RIEEAL R
KA O AR L FTRE 2R BB IS R FTBRBE 2 i T 2 HIEOWMEL CTH 5. A, 74 7V VT v MNEERICRT 58
FAEICRIZTREE R~ 07 7 — VO {LEE~D B FRGE L.

(B8 & J7ik]

10 Hv > F344 HEZ » b OBHEREIFMES 2 0 & LEEmMNCER 5 mm OFPRERIAE b L7 ¢ =T TER L
7= (7 v NEEEEKETET V). BRIEAICT 7V U7 VB LT 2 AR, ] & HA U722 WAL 2 R AL
e Lk, Jiffinns 11 \H&EICT v FELZFESE, EFELEIE, Koy 7 AR TE RIE O FARRE % ik
L, Imaged ZHWCHIE - i Z1TR 7=, F7U%ENLO HE Yt CHHEAORE 23 - i i{T-7. (Jul
BRI B FE R ZE B 7T Al No. 21-21)

8 Wit~ 7 AFRAIEN SME STk~ 0 77 =% 7 4 T U AN LRk a po8F — o TR L, 2 HEES
Fi R E > T2 HE TEIL L, ELISAICTIL-10 & TNF- o Z 3l L7= (JuIN Rk k@i 55k % B 27 7] No. 22-007) .
[ 3R]

7 v NEHEFEERBETT VBT, 747V VAR RAER & 0 5 FEMEE SN T 08RO bk,
ey 7 AMBEERE TOFITIE, 747 ) U/ VEAICEEA (@) PEEICRE (136 ShTkh, |
KICHE A THHELZBORESR 7 4 7V AV ARTHREICHEN (2R LT

Kb~ rm 77—l T4 T ) UAAOIERERTIIM2 v/ 0 7y — D —H—Th 5 IL-10 ZFEAE L. M1~
a7y —U~gHE T HLPS & IFN-y 2N A7 L CHEER LGS, 747V WV ETEELEZAA ML~ 07 7
=YD —H—To 5 TNF-a BEASIZ NI ERbhroTz
[E%]

LEl, 747V U FVERDM Y7 0T 7 — V% M2 BLC b S, Ty FEERE KRBT T UCET 5B XEBHOA
B A RET 5 Z E RGN E R odo. LLEORERIE, MARHREMEE KIEHIZIBWNT, 7407 0 P RRIERETL
AT — VDO ERT — U~ EBTSEEHEELFHET WML REL TV 5.

[

TATVTNERMEY 7 0Ty — VR M2 BRI MBS, Ty MEEEE RIS OAEAE AT 5.
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Antibacterial activity of chitosan nanoparticles and trimethyl chitosan
on Enterococcus faecalis biofilm

Department of Periodontology and Endodontology, Tokushima University Graduate School of

Oral Sciences, Tokushima, Japan

O Raras Ajeng Enggardipta, Minato Akizuki, Hiromichi Yumoto

[Background and Objective]

Chitosan nanoparticles (CNPs) and trimethyl chitosan (TMC) derivatives are biopolymers that have promising
exploitable materials in endodontic treatment due to their antibacterial activity against Gram-positive bacteria such as
Enterococcus faecalis. The aim of this study was to evaluate the antibacterial activity of CNPs and TMC on E.
faecalis biofilm.

[Materials and Methods]

CNPs were prepared from two types of chitosan, high molecular weights (HMW) and low molecular weights
(LMW), using modified ionic gelation methods. Two types of CNPs were characterized by measuring the particle
size using a dynamic light scattering (DLS) unit and observing the morphology under the scanning electron
microscope (SEM). The 2-week-old E. faecalis biofilm formed on the hydroxyapatite plate (HA) surface was
immersed in 0.5% HMW CNPs, 0.5% LMW CNPs, 0.5% TMC, 0.5% NaOCl, 2.5% NaOCl, and PBS for 30 seconds.
The biofilm biomass was evaluated using crystal violet staining. The colony formation unit (CFU) counting as viable
numbers and adenosine triphosphate (ATP) assay as metabolic activity were performed to determine bacterial viability
in biofilm.

[Results]

The size of CNPs made from LMW and HMW chitosan were 157.2 + 10.37 nm and 200 + 14.5 nm, respectively.
Both chitosan nanoparticles prepared in this experiment showed spherical morphology confirmed by SEM. The
crystal violet staining showed biofilm biomass eradication in 0.5% HMW CNPs, 0.5% TMC, and NaOCl groups
compared with the PBS group as a negative control. The viable numbers (CFU/mL) and metabolic activity (relative
fluorescence units; RFU) of E. faecalis were reduced in all groups compared with the PBS as a negative control
(p<0.05). 2.5% NaOCl had the lowest viable bacteria number, followed by a higher viable number in 0.5% NaOCI
group, 0.5% TMC group, 0.5% LMW CNPs group, and 0.5% HMW CNPs group. The CNPs and 0.5% TMC groups
decreased more than 90% viable bacteria in the biofilm.

[Conclusion]
These results suggest that the CNPs and TMC have an antibacterial effect reducing viable bacteria in the E. faecalis

biofilm and have the potential to be developed as antibiofilm materials for endodontic treatment.

W3 BEKAE RIS O A oY BT
TR E AT TR A AR L2208 BIR O, IEHE—
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HREBIEHIR LT 30%IBRRILKRAKZ/EM S B 72 BRICA U5 TEHRR OZBZ/(L

DA AR PR FERE P E R A E Fam e D H A PR o 50 o PR e e
O/NETIWD, Al D, AEEED, PRILE?D, SEMEE?Y, TAKRAY
Changes in the Behavior of Reactive Oxygen Species Induced by 30% Hydrogen Peroxide to Dental Materials
) Department of Laboratory Medicine And Dentistry For Compromised Patient,
2 Department of Endodontics, Nihon University School of dentistry at Matsudo, Japan
(OV Chiaki Komine, Yuki Ogura, Yoshimi Konishi,
2 Hirotaka Nakazawa, Chitaka Takahashi, Yasuhisa Tsujimoto

[H1]

MI OBLED DERIGH, & ITIIEMICBT HATHETIC LT+ —F% 0 77 ) —FIEEZSRT 2ER B Z < /e o
TWb, WEROD +—F 7T U —FIEIL 30%EEELKE (H02)F K ONRA VEET U 7 AZ /X2 ZRITIRL, #f
PENIZE AT 5720, BERBERESMAL SN, SOICREMEZA EEE5720ICEZBMEZ WD Z EnL0,
ITHE, Mineral Trioxide Aggregate & A > b (MTA) X% OFSEIZ X » TR T 50 IXENENE R 5L 00, RE
NELOBEB L ORERHEIIAS AVOND X527k oT, WXIZAEHEMTA ZFEA L ECor—F 0 77 ) —F
EATO r—ABWIMEMICH D EBEZ NS, LMLARBE, 30%H0: & MTA & DAL OV TIEE A EH
A ESAAN

AW TITTRSI 2B T D Ha02 & MTA B L OEEM & L THW OIS BB T U D07 O % 15 5
FFE (ROS)DZEENE R ERK VR EIT -T2,

[Fr8kE L OU5iE]

(DMTA 3 & O S g1 D aBHERL
OWRBL T FAT AT ) ~v— (NARY RTTATAZ ) ~—CX, AR)
QN BT T AT AL ) ~— (FVTA =T LC, V——)
@arv ATy hLvy (ZAT I A h=2=,"—H% /)L 71—, Tokuyama)
@7rL—FMTA (T 774 vnm))
®Bio MTA  (E VU #)

LUk, SFEZ A —BHRmICHFI L, AHEF2—7 (¢3mm X 4mm) (ZHEL, {0k 72 R, SR CIRE
100% FIZfikiE L= b D& iz,

Q)% L7 ROS OHIE

H202 %% (1140 pL, Fujifilm)iZ ROS ffi#2 % C & 2 ,5-dimethyl-1-pyrroline-N-oxide(DMPO, 60 uL, Labotec)% JFA L,
KRB ERIE Lz, RIE0,5, 10 BL 15 3% 12384 L= ROS I3 1 A v 38 (ESR, JFA-200, JEOL) % AV CHllE
L, #3547z spin adduct 2> 5 RIfEZHH L7,

[ Rp L ovE]

KB 2 HoOo WSIRITIRIEE % 0 & KEDOZIANFEAE LTz, ESR 22 b G b7 7 /L% DMPO-OH @ spin adduct
ZRT 1:2:2:1 (BB A EE aN=149mT)Z R L7ZZ & HRAELEZROS 34 Feds TV (+OH) Tho
Too FRRERBEFOICEA LR - OH B, Yui—k MTA> Y RYy NV OV S HEARMIIATA4 )~
—>Bio MTA> KM T AT A4 4 /) ~—ODIETHEM Uiz, LLEDOZ E0E, MORICRIE LGS, TXTOW
BB D « OH 2 JEE L TV D HEARIR S U7z, F72384 LA & U TIREMBIORER RS T o & R-<okf B im o
HEABPEELTWDEHDEEZLND, LT rA— b MTA IFMLY v Z b, BBLE A~ AR EOBELERELA
LTHEY ZND Fenton L BRI EHZ & T-OH B KEIZRELZZENZ 26N 5,

*OH I/ ROS ODHFTHEBIMNEIL N EZT L TNDHZ ENMBNTEY, 0L CIHFERMICEBOMBEIZR L
THENE A=V %525, ZHUIHEBRHIH L THHSNClie< AL B2 ThD, T7RhbL, FIAT A4/
AL MRLYUD LD RBERESIC L DME THNTWERICERIZ /R 5 Z LB 2S5 WA, FROK &R
T 5 MTA Tid - OH DB Lo T U4 —F 0 77 U —FIEORWER & & 2 D AR I~ FEAIGE R0 M AR 0 SN K
N2 EDR D 2D AR D D L HE L TWD T2, 4% - OH Z&iEH% D MTA RiilZk LT SEM & iV THI%T
LEND D,
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Bactericidal Effect of Nano-bubble Ozone Water as a Root Canal Cleaning Agent
"Department of Endodontics, School of Dentistry, Aichi Gakuin University
2Anzaikantetsu Co.,Ltd

(OOFUIJITA Masanori!, ANZAI Satoshi2, HIGUCHI Naoya!,
INOUE Mai!, OKUDA Sae', HORIBA Naoki!, MOROTOMI Takahiko'

[EHm]

WHU R T b U U AERITEN T PURAEMIEN & AREERIER Z A LT D Z b ZERIMZIRETRREL L
THM IS, MBI Z O R BRI 722 81 X 2 WM~ OEEN R s D, o, W ciErva v m
I aNANF LD UPRETERE S LTHEA SN TV DA, MIEGEEST LAF - Sh T, £0d, &
BRI AR EREOHFBE N EEND, A VKT TIAEDIER ZH L T BEERR D0, Lol
TV NTT SIEHIET 27204 Y VIAKITRERB A E L, &Y VIREZ SIREICHRF CE RV, B bl AT
EHONTHY UREERT D LR AV REZSRE TRIEMMER CTE 27/ AT A L IROERIZ L)
L7z, ARWFIETIET 2 XTI A Y 2 IKD . Enterococcus faecalis D/3A &7 4 )V AET IV~OFREDRBLOT Xk
W % O YUR £ 7 VIR D B R A M P A TR L 72,

[b1E & J71k]

c EBRICHWZF 2 T vg s vk
AR AZ-FB-O3SW-10g/h2000A KfE: A o A L REE: 5.010.1mg/l (FHHIB%SS: DDZ-1000PE) ¥4 A=BR Ak
1. FINTNNF S KON FT 4 BT I~OREE DR OME
Biofilm Viability Assay Kit ([F{=1b5%)% AV T, E. faecalis (ATCC19433 1) & BHI &AL L W /ERL L 72 1.0x107/ml @
REEOHIR A 2 AR K04 BRHICZAETTV, 6 AR ET 22 L TS AT 4V BET VAR LTz, /ERLAN
AT T 4V AET VT 1 SRRBRIEEZER S8, (1B WST i34 W CTRENEMEZHIE LT,

2. RYURE T T ITRT BT RTNF Y AKIT K D P B O #lE FH R
7 S REWT E. faecalis % REY S WIRGUMRE £ 7L 2 /R L7, YR £ T IR WD TIREBRIF 21TV £ DRI
I BT o T2, TOBBRENICAERRREKZMZ L, 37°CT 2 BRFRSMEM TICTHRE Lz, Rk IR % E
FERIIC 3 [EHR VIR LT o 70, & HIT2 HEMRE LAIE AT o 72, 898 L7t o 7OV B A BRUE TR B IE L 7,
WAEBRE LS ) v V% AV CTERREUKKEIIE), 3~6% Kk EFER T b U 7 AEIKE(AAREREER), 2% 7 /L= ik
TANNE TV U(FEETANL), T NT A L KITTHT 2Tz, WIS ST Sml, PEREIE 1 M & Uiz,
[R5 2R]

L NAF T 4 IV AETNAASOEREDT: T ST NVA Y IKREERSEIZREHL, N A7 b A ORGSR i
FEEET MU U LREIERB IO v a v iy al~F v D UL RIFEOR T 27807,

2. YR EET NA~OBEDI: T RNTNVF Y KIS THREFEAT o TR E A DX, WeiF 1 B HE%IE 10°CFU/ml L
~Ub, 2 HRIZ1E 103CFU/ml LLb ORI MR S 47z, Ve 2 BIH E& B KO 0 2 HZIZIE 10°)CFU/Mml L1 o
MBS Sz, WeiF 3 | HEZIE 102CFUMmL LUk, 20 2 A#I21E 10CFU/ml L-UUICHIE M B L, KR
RUTFIC g o T EYEMEET L EHo T,

[B£]

F I RTNAE Y KE, ERREICB W CIRIERER ST N UV ARKE IV a By a sy LR EORk
HORERFLTCWDEEEZLND,
[ SCIR]: [1JRRERFR & B B PRAFRE 2021 ;5 64(2) : 133-140.
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