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Direct Pulp Capping : ~Past, Present, and Future~

Department of Endodontics, Texas A & M Health Science Center, Baylor College of Dentistry
Takashi KOMABAYASHI

Abstract :

Direct pulp capping is a treatment for exposed vital pulp using a dental material such as calcium hydroxide, mineral
trioxide aggregates, and bonded composite resins ; These materials are used to facilitate both the formation of reparative
dentin from odontoblasts and the maintenance of vital pulp. Stanley (1998) and Bender (2000) pointed out that many
extirpated pulps could have been saved through the conservative approach of direct pulp capping. However, the clinical
outcomes of conventional direct pulp capping involve a great deal of uncertainty regarding the survival potential of the vital
pulp (Bergenholtz, 2005). The success rate following direct pulp capping for caries-exposed permanent teeth with a closed
apex was 33% after 3 years (Al-Hiyasat, 2006), and was 37% after 5 years and 13% after 10 years (Barthel, 2000) ; while
the success rate of pulp extirpation ranged between 90% and 95%. Therefore, direct pulp capping is currently considered
controversial by many clinicians, and pulp extirpation is still the standard procedure for caries-exposed inflamed vital pulp
with a closed apex. To better serve our patients in the future, the development of a novel anti-inflammatory direct pulp
capping material for caries exposed pulp would be of great interest. A new dentin-pulp complex could be regenerated
through the use of such a material to increase the success rate of pulp capping and stimulate pulp regeneration at the
capping site. This session will help fill in some of the gaps in the knowledge in this important area.

The aim of this session :

To understand the “Direct Pulp Capping” treatment with respect to clinical outcomes and science using evidence-based
literature analysis

QOutline of this session :

This 60-minute session will cover the following topics, with 5 minutes for questions and answers.

1. Definitions of terminology [American Association of Endodontists (AAE) glossary]

2. [Past] Outcome of direct pulp capping for caries-exposed vital pulp (Literature review)

3. [Present] Dental materials for direct pulp capping

4. [Future] What is needed for developing a new direct pulp capping material with better clinical outcomes?

At the conclusion of the session, the participants should be able to answer following questions :

+ Why is direct pulp capping considered controversial by many clinicians?
+ Why is the success rate of pulp capping much lower than that of vital pulp extirpation?
+ How can this treatment option help your patients in clinic?
+ What is the future direction for clinical and research activity in this area?
Proprietary, financial and/or personal interests to disclose :
NIH KL2 RR024983 (TK) and UL1 RR024982 (other NIH grants under review), U. S. patent pending

Reference :

Komabayashi T, Zhu Q : Innovative endodontic therapy for anti-inflammatory direct pulp capping of permanent teeth ; Oral Surg
Oral Med Oral Pathol Oral Radiol Endod 109 (5), e75—e81, 2010.
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NAF R =7 A ENF, FcOEGBRE 2 HOTRITL, NDOMiE» o AmoftilAazZHo 2T E LD
I, o RREEY: - AL TAACBHT 5 2 L2 HIE L 72220 - (RS T, N4 A XD =7 ZFKREL
T, BATRMAT, Wk EAMOEBENRE T2 b0 L, Mk SMENICOBESERL, 2hosEaiEEic
EDEI) BB G2 TO0PHAGPIZL L) ET2HD03H D £928, ZITlE, BECOVTHMLET.

7 a7uye 7 OSSR, B FOBEBEIEHTY 22,000 BETHL ZENHHL ELL, IENZD 255
TeVARALABRETHD, ZOLBVEIETTE) LT FOEELEMGEEINHERICE 200, ZIUIKERT Y
ThsEEDHIC BETUNOHRTF-OEEEIRRIUEDTWET. 72 & 213, £~ DNA OFFHREIZ RIS 1,000
MoBRETH 2 DI L, REDOHREIIAKREFHOMFLEFICER T2 L bbb TwEd. Thbt, BEBIEHHR
Uz s 2 LIZREETH D, ¥ v o87 oI LA E MM SR E OALIERIfR, 2 LTk E
BEREERLZLTORZEDRBINTVET. Z0kd, HEEVOBED OBIRICEIESES D, Bikd 2 HIR
MREEQ/OPOTETHET, L EZIE, 1) BINOFRAITIZEIHHE « JIFIZIN I LRI 0 THIER T3k
DONHNCEL TV E T, 20 &EPRIRBEOBRICHIT, BMEJREOENIHEL R EXbL>TVET,
2) BE IO THIFHA « ZREZ O A VI E 90° I} 20 KiET 2 & S IEMNEHE L, X612 30g Db
Nz 4 3EMAS ERBEDA YT v 7 VBHEENSZHTY. £/, BEHREZYMEORBECHHIMICIES & HED
BEFPHICH 5 EDREINTOET,

NOVEMBIRICBEG T 2 D FEBRBEICE ) A, HEBTHRACEIRCELSARD, BLE) THEEX
ZIERBHEISRBTZLEIATY. 2o0k) RBSZErOMTOEZESh, ERNAZTFT—Y bERITO
9. 2 ZBFIRPLAOLEIFEMEICEEI NS ERENEC 2D £ 928, TndMHAGEhZ @Ik > X H4EL
2robilTouEd. F, MIRSEMT 2 & MERVPIERKL T4, o856, MK o BERIC D % STWTG 5
BN TOET, -, BEBICEL 23006 R IREZ A THIC/EY B &, BIRMS 23 1 T 1/2, 3
JEET 1/10 FTET T2 EREIN T T,

ST, TOXIRZME, HBENOMIESA T OIMFHT 2 12 ECBEINICONE TSI ETELLEVAET,
TIRAMIEZ EDEIICLTAHZEL TREIDOTL I D? ZOMIZOWTIE, FXREEAEHSLERSTRER
A3, 7o & ZAE, TIHMERT 2 L8 Vo7 O = RITUREEDZL LD & v %7 L DREGTE» B/l S 5 2 LT,
ZDY V8T EDQRIGHET/IFIET 2, 50X, MBEOZESHEE K EZ N L OREEZ 2S¢, i
fHE LT3 DNA 22 3¢, BIETORBUGHET 2, BEDANZRALBEZSNTHET

DX BAHZ AL ZERNBGEET 2121%, EEHEMEICND 2 105G %2MME - 7L L THS 2T 54
ERHY T, LL, ZOUEBRCTIIREECTT. 2% 6, AR AR EDPKE B 2 WE D EME KA
HoTTETEY, HEIATEEZ, #ikicmb2~2akhds, MLy v 2 icMbb I zak %L L%
WHSTT, Thbb, FURIO0MBY 73270y LNV THLELIITESZDICHL, hogfizfilay <L
THELEWHELICAS>TORARVOPBIRTT. 2 2 Thhtb Ui BRI O D546 2 il - 7L LTS
PICT B ERHBL MR EDTOET,

ARHHTIE, COXIBABRLZLR LI AZMOTICHHL 7.,
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Ultrasonic tips in micro-endodontics

Department of Conservative Dentistry, Seoul National University

Seung-Ho Baek

The concept of using ultrasonic instrumentation in endodontics was first introduced in 1957 by Richman, Martin
et al. reported the ability of ultrasonically activated K-type files to disinfect and cut dentin during root canal
preparation in 1976. After Carr first introduced the ultrasonic tips for the root end preparation under microscope in
the early 1990s, the use of ultrasonic device in endodontics has become more popular over the years and has
expanded to multiple applications. Some of the common applications include access refinement, locating calcified
canals, removal of pulp stones, removal of intracanal obstructions, increasing efficacy of irrigating solutions,
retrograde preparations.

Since 2004, Korean Academy of Conservative Dentistry (KACD) has required the microscope for training
specialty program of the Conservative Dentistry. KACD recommended the use of ultrasonic device not only in

surgical endodontic treatment but also in conventional endodontic treatment.

*Ultrasonic devices for micro-endodontic treatment
1. Introduction of ultrasonic system
2. Ultrasonic tips for micro-endodontics
1) For nonsurgical endodontic treatment
—CPR tips (Sparatan), BUC tips (Sparatan), ProUltra Endo tips (Dentsply), P tips (PlasticEndo), T’s tips
(B&L Biotech), ST tip (Osada), SCP tips (Osada)
2) For surgical endodontic treatment
—KiS tips (Spartan), ProUltra Surgical Endo tips (Dentsply), 4 series (CT, Slim Jims, UT, BK ;
SybronEndo), ST tip (Osada)
3. Clinical application of Ultrasonic tips
1) Cleaning of pulp chamber, locating canals
2)
3) Irrigation
4)

Removal of posts/instruments

Retropreparation

Seung-Ho Baek

Dept. of Conservative Dentistry, Seoul National University
28 Yeongeon-dong, Jongno-gu, Seoul 110-768, Korea

E-mail : shbaek@snu.ac.kr
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[ Enamel Proteins D& FEHRIFFEBICE T D ICHEE Z 5]
A=—T4x—2—&LT

A 867 B R I 827 S B R s 2
ks

Enamel proteins (%, ameloblast 233§ % % v 87 E L CTAISNT WS, b % I E 415 amelogenin |3,
Enamel proteins DfJ 90% % 58 2 L bt T\ %, 2D amelogenin % 1877 & L TRk X 4172 Emdogain® Gel 13,
RIS RIE L 2 BT 2R R v e s 2 T, kXY NEK L EIRFEAEE O - o I RIEER RO
Stz FEET 5 2 ERE SN, HRICHBIESITbh s K ) itk

amelogenin (%, BETZAIZE LTI F X )LD S AR FEIATD differentiating odontoblasts ([ X113 Z
EDHSICEINT VS, TDZ LI, amelogenin RFHMMID b & feFd 2 PRI ERICHEG T 52 L %
ARLTw3BY, £72, (32D Enamel proteins & L T, enamelin, ameloblastin (sheathlin, amelin), tuftelin 7%z &% 53
PE s LRI TWS, EZIADEMNIARSED, TNODY U RIVEPEOLO TEHBELRMFETH D Z LD,
MAEDOWIZIC L VIHS ICINTE X, 7L 21F, amelin (sheathlin, ameloblastin) &, HEEROMETLICEIT S
signaling mechanisms & L CiEH & TH D, MMt & mantle dentin TWRICBESG.- L Tw 3 EEbN3Y, 2o kI,
DTHEYEENIFE T 0 F I X D, Enamel proteins 23T 7 X )VE DL KALD &7 6 7, M0 BEHE L Ic 2 % 5.
ZLHEBEEE LY R ELE L TOMAINSKRE CFEHIND L 912> TE 7, TlE, amelogenin Z1ZU ®HE T3
Enamel proteins 23fH> CTW A EELEE - BB L1, RATHAIh. ZLTHBROERNEEICB VT, EDXkHxk
EHBHETE 2D THA I 2, G, FLICb IO ) AT —<2REWULTIENTIZHE MTIWEBEINT
W5 3ANDRAEFCE VAP APELTBEZDVAES I ENTER, R v RY Y LT, Einln s okt
FEEE A RHMedic, 2 LT, HWAWRDE 2 5 I3RIRE4 1 Emdogain® Gel DEFRIGHIZOWT, & S I0EARME
PolX, EOBM - THEICE S 2098 % Pl JHRE%Z BV L CH %, FAD Enamel proteins % W7 EERFED
THGHEHIZ OV TOHREZ TV, 1 ADY Y RPA P ELTEBMEETRREI) EZEZTV S,

K v RP T L HRWRHAFF AR TIT) 2 LIk D, BEERRILICEED W7 ) 2T, SBOEBHFEKICKECH
#k9 % Enamel proteins DIGHBELE I N TV 2 EZFH->TW S,

ik
1) Inai T, Kukita T, Ohsaki Y, Nagata K, Kukita A, Kurisu K : Immunohistochemical demonstration of amelogenin penetration
toward the dental pulp in the early stages of ameloblast development in rat molar tooth germs ; Anat Rec 229, 259—270, 1991.
2) Fong CD, Slaby I, Hammarstrom L : Amelin : an enamel-related protein, transcribed in the cells of epithelial root sheath ; ]
Bone Miner Res 11, 892—898. 1996.
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WEEE, HRRAEICHWOLNTWBE A F7 A 7L (Emdogain® Gel) DEKITIE 7 ¥ = A VEL S E N
72T F A V% v 878 (Enamel proteins) TH %, TF AIIVEZIIRT 5 FEARMIEIZ = F X VERBSK T LD,
~NVEE Yy b BRI E U THRRIZEIRIIC AL, O TOWBEDZF ANEG VI EPFMIN TS LD
HMoNTWVS, TOK)BEFEPSIZFXVY VX7 EHEAMBROERICHBEEG LTE D, #WAMHROFAIGRIC
GRITIE VP EVIBZIIEDINT, TAFRTFA VORFREN RSN,

ZNTIE, ZFANYURTE LD, ZF RNV R BIIERDOY RV EDIREYT, bEEENS
DEFT7AVT =V THD, ZOMICTF Ay, TAUTIAFY (=AY V) EWENDEEEY V8 7 EIFE
L, SN6DF VN IHIZI) ~EDER LR Z 0 Z - 2 F A NIEEVBK I, PR TINsDIE Y v 87
BEPFRBINE NS L LI, EFrF 7R84 POREEPIEEL, BOZF XA VENERT S EEZLNT WS,
BRI D L F A VETIEZF ANY VR 7 ISGEERT 20% % 0 50, ARALOMETE L bITHd L, L %
IFRXNVETIR 02~03% %2, ZFXANYYNRIEIIEINGDY VRV EARFRT 210D DREZETH B
EMSP-1 (KLK4) ®xF XV >y (MMP-20) b&ENT0E I EDAIGNTVE, IS DHKNE S &ENn 2%
HDZ 287G RO EICENHMEH L T0300, Z2NED EFRIENICEELRZEHZH L Q05 MER
FUNRIEPEENT L LDEH ) D,

Z TR, 2 AR O AL AR RIS v b R RO M2 v, T ALy oy B
WCHIES 5, Ml ICBIG T 2152 B L. ZOFER, =F X8 v o7 Bdicis <o A ailidk oMl 2
AR AN o S ¥ 2 B4 (Iwata T, Oida S, et al : J Dent Res 81, 387—391, 2002) & &  HaARME d12k o 7 25 fia
% AR G 2 b S & B B4 (Nagano T, Oida S, et al : ] Periodont Res 39, 249—256, 2004) D47 & & 2 fiiH
DIGEWENEAET 2 2 L 2MERL, 206 OWEH BMP & TGF-BTH 2 WM\ & 285 L7z (Suzuki S,
Oida S, et al : J Dent Res 84, 510—514, 2005). BMP & TGF-BI3FAMA T £ & LMo o LFE IS5 L w3
ZEPHIONTOAREL Y VN IVEHETH S,

E7, REDWHETT AT FIAF Y (Y —AVY) T ART VDN TH BN 2T F FBRICh, B
MR D (b2 RHET 2 X 9 B AEBEESGEET 5 2 E 36 2 & 2t 57 (Kakegawa A, Oida S, Fukae M, et al : ]
Periodont Res, 2010. in press). Z415 D7 F FHA I X 2 RIS ERIRIZ BMP ° TGF-8 ORIFICER 2 &
FEHICES <, £72 BMP % TGF-B DR RNHEA OIS o7, s Dfifs 6, X7 F FFihiZ BMP
 TGF-B 7% £ O VEFER T & 1357 2 SOGREE CHIBE L2 IR L Tw 2 2 LRI,

SHI B, T AN R ETORMOMEILIT 28R L, Z0EY e %, BERE X O#YERRT
PSR L 72w, 2085, s AN 2 ETNICHAGDE 5 2 EICk o T, X SRR R A G
KIDOBIFDTREIC R B D TR W EEL TV,
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W EAE(CH (D Enamel Proteins DERKRIGH | FEEEDERHLISE AL D

U BERH R E BRI B PR A TR A RRERLAR P 2 7300 B0 0
FSRIfE—

21 HACICA D R BTEH SN T W 3 EEDO—D & LT, L 7 AR - I8 2 B EBE T 2 ARSI S
%, WRHERICD Z DIGH - ESHIRE I TW 203, §TI2 20 s OHIT O 7 LS G T I B VTR
FoTWw5,

FGEEO B, S6-—ICHmd> 5 bacterial plaque ZHU DR Z L Ic kT, WEROETZIEOL L THS, X
0;, uﬂ%)‘ﬁ@fﬁdﬁ% Z, RIEIC X > CTHEI N AR E @R TORBIIMESE2 2L THE. 2D X))
RS> S, MEREIX, A, 2W, RESHOTE, BEAO compliance, HEJFIFEAIGHE, FEEAM, o6 E SV ERA
W, RE - wWEMEDRIE, SPT & %\ 13 maintenance i 5T, TN FE TORREBREFRIETIE, EEDOHET
ZIkH 2 2 EIXTE 2208, I NEAMMZERICEET 2 2 LA TH 5. LarL, EFOME - BEIG
BEOMESIT KD, FAEIC K o T S Nz MR 2 To 2 REBICHE I 2 L v BEEIC, ReIGEDEDD
HDEVSTHMETIEER W,

BIE, HARICE T 2 HE R CEEIUATAE 2 b F AR PR 4168 & L CIZ B &M, GTR %, enamel matrix derivative
(EMD) @D 3 2035 %,

Stahl &%, HRMZBIK L CRAFEO a7 —7r 2B HIE 52 82k, FEFEMET ORI X v F3f
fificr L, Xy NEOWEZRMET 2R A R L 72, Z2NLUR, S EIEAEHMERTON, 7T VB
TP IVA ) Ik B ERARIKR IOBEROG S BT 5 BRSO S, L L, BRI S 1
BRI RG> 7z,

VAR, SRR A 2 (e 3 2 72 D I B R SM R I BB AL L 72 BRI IC EMD 258§ 2 SiiEosgA I iz,
U, BROFEEBIREICE TN F AV FEDSRRMNCEE) LIZR S 115 Hertwig's FEZHE (HERS) X h 0
N8R0 ThD, WIRERERICE VT, HERS Oflifididt X > ME OIS #ARI IS Enamel proteins %
WESHE, ZOF YR A Y VEBRZFET 2 L) MR CTwS, 2D E26, EMD O R
O TAEM: % Hammarstrom & 233 L, Biora 1 (Sweden) 12X D, TD¥ v 7 2% 7% ik & D 58, pafb
I N7 DD Emdogain® Th 5. BE, HAIKE W TILZeM & Flffi1%:% 50 7 prefilled syringe type @ Emdogain® Gel
ELTHAEETH B, EBIZ, ZDEERIEHIZ 1Ty, IR Z v GTR B EED S R Z N 72, #

DR Z I, 2007 £4F 10 HISSaiEPRpR & LT THRAARHEIREICE T 2 34 4 - U Y = 7L —> a vk D3RRGS BA

Xy E N, JtEER E L TiTb itz Emdogain® Gel 12 X % 8 R ML AR 160 O TG R B 2 S L 72 f5 5, FRR
¥ KOy 7 ZHRERIC b R AR DSE NSt O & RIS N Tw 5 2 EDMER I N7z, £72, CAL DfEds
REL, TR EoFRBICEWT, REFLREIMIO N, TOIEhs, BREDVEL, BEENPL WIZ LN
JARR T AE DS IRFC&E 2 2 EOVRB I Tz,

Z @ Emdogain® Gel DRI & LT, SASEFFMTIRHIC AR LI ICEA T 57207 &£, fff@ff@?ﬁ%bf%ﬂ%.
i, HWAMBHEEBROD ZRXELD D2 ELITRL TN E Lo THBIE TEE V., SRy VR
277 L ClX, Enamel proteins @ X & 72 2 FFIRIGHIZ DWW CHEE L 72 0o,
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Enamel Protein # FAu7-E B & BaKICH
—HE - BREROWIRIEBAEICE T 2% & Fiic—
TR R AR B et B CTE - TR R
TE AN il

Ha DA - FHIE ORI T EIRIEEGORIEIC R E R ELZ T 5. WRIBSEIRE e, IS R
AL %, 22T, BEZZT-HREEZ G 20 - i, = X VEEEEYE  Emdogain® (BN, EMD)
DI AR & 25, BED 2E5R 2572, R v AP 4 TlE, EMD %MV 7-BAf - TEREH O BRI A 1 B
LU ZMET B E EHIT, XV MEFEE L ZF X)L 878 Enamel protein (EP) D BE % RE 3 5 FLHEHIHT
FEHAAN L 720,

F9AIEGER & LT, g miiiie b OBAENE OB IRIC O W T, b RG] & B RO R R 2 i U 72,
t k32 5EFNC BT 2 Bk O SRR IR £ coWIIE Y 3.7 A HTH b, S IR £ coBIIE P 7.6
AATH-T. BIEBRTIE, 487 v o LB WA R TR AR IR RBH L 72, Z208E, 28
BT I AR N AZBR & SR o sl E DS B L 72, s o 9 & ISR IS AR 3 2 30 1%, RPN X > TFEI NS
TIBEEDSRR S Tz,

1. RMUISGE % 52 1) - At b o ARSI ZE & EMD @ S 325

7w PEBRIZEWT, 6 % 30 =iz U TS THMICEML, 2 E2 3 4 BBIcBlEL L2, &
T H A O A I B I T IR FE Lz, Bl 8 HIC DWW T, W1 EMD 2845 L CRRIEL 7z & 2 5,
HEATPERARIRIN D F 413 1 T, WilE 2 &0 EREOEA L 5 HIcEo 6N, 2D 5 EMD 3EEE2%2
V7 RARIE DR ISR R S H B 2 LR Iz, L, BMEHEESS WERA TR DS L e o 7,

2. HRIRBEE T & 2\ 7 O B AR A & EMD - ERAER)

EMD fEHHM @ #EHIC X D EAIC RS L, R OHFA D 2 W I BT, SE R LI iR
Bz EIe 2 E2HNE L7z, ik EMD I X 2 RIEFHAIGH L T BHFEMzlAatbe . bt B
o DI HTIC TR RIRE Z T3 Ic Ay =) v 7« b=+ 7L —=v 7L, ReCEMMEZ kL, BHEZERL
7-. BAEIERTIC EMD %2 %46 L, BHEOENEIRIRHAT THEINS &I ic, S BMBEZMLL 7. ke L%
Filit% o bR O BRR I % Fidk L, PPD (probing pocket depth) & PAL (probing attachment level) % 6 »iCalilll L 7z,
FEG 2 60 B, A7 BEHAE ORHM 2 A4 MR — RSB IC N, 51 A, A LSRR %2 2 B RH I i
R, AESL : BAEIES H o BRI REFC, FY PPD kBTt 2mm TR, FH PAL BZNZN 32mm B X O
15mm &ML 7%,

3. HARETIEICE T % EMD - R ABLFM & i D mo Hig

EMD I E W : taESEFFM I3 WA R 7 v + @ PPD & PAL OYGEEDHINTH Y, ZORIRIFFEHI TV
%, WABAE - T CIEMiE OGS LRI O FEFHNHNTSH 225, 2IRIEAHEECTH S, EMD (2 X D iR
A2 T 2020 REE « AR CIEA 7y — Y v 7« L—F 7L —= v 7 - LB & O BIAEAHR X AR
ICBRE I NS, A BRE - FHIED SO0 3 AR I I | PR & 28k - BT ONRAAE L T 5,

4. ENEY FEAWE A Y FVEFEL EP, 7y L EEy b EEEMINEIC X 3 - X VI (EP) EAFHE

EP 23k X v FEFREICHET 5 2 L2 RRT 2 HIEFBRII L EHRIN TS, 2O TRPFEML 7z~ DDk
BRicoOWT, MEE2RET 2, ELEY FAME X Y PEFREL EP BTy FHEIIIRE T, DT 3 @O+
AV MVEBBZEISRE, 1 27 XVE ot X > FE (cementum pearl), 2 ; i X >~ M (cartilage like
cementum), 3; RAFE LOMEMHIEL X > ME (acellular cementum), Z#415 D+t X ¥ MEDFEAEICIE EP 2385 L T
WL A[REEDRIE S 417z, 2 DY Sweden, Karolinska Institute 2% > C Lars Hammarstrom #ZIEED Ti2frd
N, 7y bbb ey b LRI X % EP PEAETYE 1 30 'L 7 v F HMOBENEZ B L TIRAWERZFHEFHL, 3,
7, 14 HRRICEIEE L 72, 7 HEBICE~L B E y b BRI HOR 2> & BRRICTEREZE L L, EP 243 L 7.
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Enamel Proteins Z# W= BERFEDOHKFEICDLT

W 27 5 R 7 27 S O P07
ke

BEALPAMEIC X D, SEIERBCHBEIEEGEZZ T2 Lch s, FHC@EZME 9 5E, whiilcF 2 0E L L
TKBIEAN ST LTI N TE R, L, KBRILALVS T LEBETAAY L) WED S, gz 5
D B TBERFEEKDE E &1k 2127 E 5\, KL VS 7 L10F, dentinogenesis & V> 9 #ls2 5 i
I3 specific factor TIX R\ Z EDHALDITINT WS,

FHED S BEERLEOWEIELHIC, L b KEICEETE 240 1Bz EMOBREIZL LA A, H
PHEKZ KEKEAZWRMEND 5. bbb DRIV — 7%, KA L7 2cfb 38 aia#E L LT,
Enamel proteins {Z & % biological induction & L COBERIEWBRICBH T 227> T&E7/., T4bbH, enamel
matrix derivative (EMD) % @Hsafiic 7856, KREOBEFFEDOWRIFM-ICAEL 2 2 L 2H LI L,
Z NS DIGED 727> T, Enamel proteins D> Td % ameloblastin 23, 815 % 52} 7= talii O AIERIE & BER T EEH
ICRELSBELTWAZ EDRMEE L7z, % 2T, ameloblastin fusion protein (BLF, rAmbn) Z Wil L 72 61 JRPr#&%
G L7546, wmiioRERIE L BERTERRICED & 9 BEELZ JIZTHrZ2HE 22T 2 70 HFgZ iifT L 7.
FHfi%, 17 KO adult miniature pig IZ &1 % 28 RO THFYIM 2 W TfTh i/, Wi S 17 sdefififkid, rAmbn b
L KA Ve A TEObN, itk 2, 4, 8 EMOZA 2R BHIRAI & X O HIRAI ISR L 72, rAmbn
TR S kL, BRI KROBES T EORSWHIIc o 6 iz, £, BRI NBESTEOE
V&, KEBLA VS 7 D THREE S WURER] & MRERIC S 0o 7o, BRI LA, e S NI R E &
FROIT R Z R L Twiz, 206 OfERIE, ameloblastin DMEH R A E DITEHGHEIZEWT D signal TH D, #iR
& L T biological active pulp-dressing agent & L CTOWFERENEZEH T E2RETLHDEEZ TS,

Ry v LBV T, EMD 8 XU rAmbn 7 £12 & o TERGAE S N BERFE 2 KA v 7 2 OREd
& RRET L, BE X 2B 9 % Enamel proteins I D AR % 5 2 TA 0,

SCHR
1) Nakamura Y, Slaby I, Spahr A, Pezeshki G, Matsumoto K, Lyngstadaas SP : Ameloblastin fusion protein enhances pulpal healing
and dentin formation in porcine teeth ; Calcif Tissue Int 78, 278—284, 2006.
2) Nakamura Y, Slaby I, Matsumoto K, Richie HH, Lyngstadaas SP : Immunohistochemical characterization of rapid dentin
formation induced by enamel matrix derivative ; Calcif Tissue Int 75, 243—252, 2004.
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Research perspectives based on the remineralization concept

Division of Restorative Dentistry, Department of Oral Medicine, Kanagawa Dental College
Yoshiharu Mukai* and Toshio Teranaka

Incipient carious lesions in both enamel and dentin take the form of subsurface lesions. At this stage, we can
induce remineralization by preventing plaque accumulation and utilizing fluoride together with calcium and
phosphate ions from saliva. The formula of hydroxyapatite is Ca,,(PO,)s(OH),, but fluoroapatite (Ca;,(PO,)¢(F),) is
generated dominantly when a slight amount of fluoride exists in the external solution, and it is enhanced under
acidic conditions. This mechanism effectively inhibits demineralization and enhances remineralization. Teeth do not
consist of pure hydroxyapatite crystals. There is some substitution of Mg and COs for Ca and PO,, respectively. In
the remineralization environment, however, the stable crystal in which CO; substitutes for PO, supplied from
saliva, therefore the solubility decreases even without fluoride. Transversal microradiography (TMR) is a
methodology for precisely quantifying the mineral content of enamel and dentin. It is widely recognized as a gold-
standard methodology and a standard tool used to evaluate the reliability of QLF (Quantitative Light Fluorescence) ,
OCT (Optical Coherence Tomography) , and other systems for diagnosing caries. However, few laboratories still
build this system in the Netherlands. The system is comprised of an X-ray generator and specially designed,
proprietary analytic software. After tooth specimens are demineralized and/or remineralized, they are sliced and
radiographed, and the software captures and analyzes the cross-sectional profiles. The output parameters include
the profile of mineral content versus depth, the integrated mineral loss, the lesion depth, and the surface mineral
content. In this symposium, I will explain the methodology of making samples of demineralized and remineralized
teeth, the X-ray generator, the analytic software, and I will review some of the studies about the demineralization

and remineralization of enamel and dentin using this system.

Yoshiharu Mukai

Division of Restorative Dentistry, Department of Oral Medicine, Kanagawa Dental College
82 Inaoka-cho, Yokosuka, Kanagawa, Japan

Zip code : 238-8580

E-mail : mukaiyos@kdcnet.ac.jp
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The gene expression analysis of engineered dental pulp tissues
by using laser capture microdissection

Division of Cariology, Operative Dentistry and Endodontics, Department of Oral Health Science,
Niigata University Graduate School of Medical and Dental Sciences

Tomoatsu Kaneko

We have developed a methodology of the dental pulp tissue engineering by seeding stem cells from human
exfoliated deciduous teeth (SHED) in biodegradable scaffolds prepared within human tooth slices and implanting
subcutaneously into immunodeficient mice. The resulting tissue presents architecture and cellularity that relatively
resemble those of a physiologic dental pulp. We have also developed a methodology of analyzing relatively rare cell
types within formaldehyde-fixated and demineralized paraffin embedded tissues by using laser capture
microdissection. In this study, to further evaluate the characteristics of the engineered dental pulp tissue, we
analyzed the expression of specific genes such as dentin sialophosphoprotein (DSPP) in odontoblast-like cells
microdissected from the engineered dental pulp tissues that had been fixed with formaldehyde for 24 hours,
demineralized with 10% formic acid for 5-7 days, and embedded in paraffin. The detection of DSPP mRNA in the

engineered tissues suggested that SHED had a possibility to differentiate into odontoblasts in vivo.

Tomoatsu Kaneko

Division of Cariology, Operative Dentistry and Endodontics, Department of Oral Health Science, Niigata University Graduate
School of Medical and Dental Sciences

1-754, Asahimachi-dori, Chuo-ku, Niigata, Japan

Zip code : 951-8520

E-malil : tomoendo@dent.niigata-u.ac.jp
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The best possible method for the regenerative endodontic procedure

Division of Conservative Dentistry, Seoul National University

Woo-Cheol Lee

Regenerative endodontic procedure (REP) is a treatment option to replace damaged pulp tissue with the viable
tissue which restores the normal function of the pulp-dentin complex. Possible reason for doing REP is not clearly
known, however, clinicians perform REP in order to recover the histological structure as well as function of the
traumatized and diseased tooth so that this tooth can restore its original root shape and thickness.

For this purpose, several treatment strategies have been suggested. In this regard, the application of tri-
antibiotics, calcium hydroxide, saline, mineral trioxide aggregate or even double-antibiotics was tried and they were
shown to have excellent results.

In this symposium lecture, we will try to find the best method for REP by reviewing each available technique

and their advantage and disadvantage.

Woo-Cheol Lee
Seoul National University, School of Dentistry, Dept. of Endodontics, Seoul Korea.
E-mail : jimin525@snu.ac kr
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A possibility of bone regeneration through the activation of
Wnt/ /3 -catenin signaling pathway

Periodontology Section, Division of Oral Rehabilitation, Faculty of Dental Sciences, Kyushu University
?Department of Clinical Pharmacology, Faculty of Medical Sciences, Kyushu University

Etsuko Matsuzaki™!, Fumi Takahashi-Yanaga® and Katsumasa Maeda'

Cell signaling cascades activated by Wnt proteins (collectively the Wnt signaling pathways) have been well
conserved throughout evolution. As well as regulating cellular processes including proliferation, differentiation,
motility and survival/apoptosis, the Wnt signaling pathways play key roles in embryonic development and
maintenance of homeostasis in mature tissues. Among the described Wnt signaling pathways, the Wnt/ 8 -catenin
signaling pathway (canonical pathway) is best characterized and it has been shown that this signaling pathway is
involved in bone biology. We previously reported that differentiation-inducing factor-1 (DIF-1), a morphogen of
Dictyostelium, altered osteoblast differentiation, including the alkaline phosphatase (ALP) expression, by suppressing
the Wnt/ B -catenin signaling pathway. For the development of new drugs targeting to the bone regeneration, we
investigated the possible activators of Wnt/ B-catenin signaling pathway on osteoblast differentiation. Dkkl
(Dickkopf-1) is a soluble inhibitor of Wnt signaling pathway by binding to the Wnt co-receptor low-density
lipoprotein receptor-related protein (LRP) 5/6 and inhibits the bone formation. Sphingosine-1-phosphate (S1P) is well
known for the signaling sphingolipid and it has been reported that S1P activated osteoblast and suppressed
osteoclast, resulting in the inhibition of bone resorption. Therefore, we examined the effect of anti-Dkk1 antibody
and S1P on osteoblast differentiation. We found that both anti-Dkk1 antibody and S1P activated the Wnt/ 8 -catenin
signaling pathway and induced ALP activation and mineralization. In this symposium, summarizing our recent
findings on the possible activators of the Wnt/ B -catenin signaling pathway on the osteoblast differentiation, we will

show the possibility for development of bone regenerator by activating this signaling pathway.

Etsuko Matsuzaki

Department of Periodontology, Faculty of Dental Sciences, Kyushu University
3-1-1 Maidashi, Higashi-ku, Fukuoka, Japan

Zip code : 812-8582

E-mail : etsukom@dent.kyushu-u.ac.jp
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The effect of TNF-& on the expression of MMPs from the cells cultured
from human periodontal ligament

Department of Conservative Dentistry, School of Dentistry, Kyung-Hee University

Sang-Hyuk Park

The tooth is one of the most important organs in human body, and its inflammatory process is complex
anatomically and histologically, which is thought to be closely related together in neurogenic, inflammatory,
osteoblastic/osteoclastic processes in dental pulps and periodontal ligaments. Several cytokines and growth factors
have been introduced to be revealed to induce the expressions Matrix Metalloproteinses (MMPs) from human
dental pulp tissues or cultured human dental pulp fibroblast. Moreover, cells cultured from periodontal and pulp
tissues may be expected to induce MMP and TIMP with stimulation of neuropeptides or proinflammatory cytokine
because those tissues are originated from different parts of teeth germ.

MMPs are a group of enzyme that can degrade practically all extracellular matrix proteins, including native
collagen. They participate in normal tissue formation and remodeling, and the expression of different MMPs may be
upregulated in various pathological conditions, e. g, inflammation, tumor invasion, and metastasis.

Because soft tissues which are around and inside the teeth are connected together without any obvious junctions
between them, it may be meaningful to investigate whether MMPs or TIMPs are induced from the cultured cells
from different tissues when they are stimulated with TNF- .

In this study, MMPs and TIMPs are expressed in cultured cells from different tissues and the expression is

regulated by proinflammatory cytokine, TNF-«.

Sang-Hyuk Park

Department of Conservative Dentistry, School of Dentistry, Kyung-Hee University
# 1, Hoegi Dong, Dongdaemun Gu, Seoul, Korea

Zip code : 130-050

E-mail : shpark94@khu.ac kr
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Dentistry in the United States (77 * 1) 1 D&FIEE)

Department of Endodontics, Texas A & M Health Science Center, Baylor College of Dentistry
Takashi KOMABAYASHI

Session Description :

Dentistry and dental education in the United States are quite different from the same areas in Japan. For example, while
3-4 years of undergraduate study are required for admission to dental schools in the U. S., undergraduate pre-dental study
is not required prior to entry into Japanese dental schools. The number of first-year dental students in all 56 U. S. dental
schools is approximately 4,500, and the current admission process is very competitive. The total curriculum hours at
UCSF dental school (4-year DDS program) is 4,312, which comprises 1,307 hours of didactic study and 3,005 hours of
practical/clinical study. The first-and second-year dental students focus on didactic study and technical training in the
laboratory. The third- and fourth-year students devote 80% of their time to direct patient care under the supervision of
licensed dental faculty. Requirements for dental licensure include National Board Dental Examination Parts I & II, and
technical examination (U.S. state/regional board examination). There are approximately 180,000 dentists (80% general
dentists, 20% dental specialists), and the dentist-to-citizen ratio is 1 : 1,700. The overall patient satisfaction rate exceeds
80% according to Consumer Reports. Nine dental specialties are defined by the American Dental Association. Specialty
program/resident admission after dental school graduation is highly regulated by each specialty field and is extremely
competitive.

The aim of this session :

To understand the difference between dentistry and dental education in the U. S. and Japan.

QOutline of this session :

This 60-minute session features an analytic view of dentistry in American and Japanese institutions, including an
analysis of dental practice in each country. The presentation will illustrate both similarities and differences between the
two countries from a dentist who has practiced in both countries. The speaker will draw on personal experience and

proven research.
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