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(Development of localized ready-to-use tricalcium silicate bio-
ceramic endodontic reparative material and its clinical potential)
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Abstract

Tricalcium silicate (C3S) is an excellent endodontic material due to its
mechanical, biocompatible, and tissue-regeneration properties. In this study, we will
create a localized-endodontic material, called Putty, by adding thickening agents
into C;S and Ta,05 to address the long setting time and high cost of commercial
product Bio-C-Repair. The Putty-0.169 is an optimized parameter that has met ISO
6876:2012 radiopacity standards (3 mm Al) and has a setting time of 60-80 minutes.
The compressive strength is almost comparable the Bio-C-Repair, and then it meets

clinical standards, showing potential as a substitute for imported materials.

Keyword: Tricalcium silicate, 51 » ZEPIFHZS » Tantalum Pentoxide

, Capping pulp material
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T/t = 5 R H e B AR VIR ~ FUBRITE UG S LRI RE T BB I FE IR A B 1 - 3
A FLARAEVIFFZERT R R H RAF RIS S AR IR R A R HE B AR EE 7« Hrh - Bio-
C-Repair ERIRERIE(ESE » SHEZSUREE HAFE 150 6876:2012 FEHE » {H AL IRF R R S B RR 5 55 (K Ry L
REG O o B AR YR E ISR AT A R - M B RMRIE S B RO A (9] o IRIRE - AT
ST 5 TERHRHT AR LALRE IR EVIR ZEARL (Pucry) » BEFIEBE= S EAVRTEE =85 (C,S) ReALIk - W3R
B Ta,O5 FEHIRI DA R EN: - MRFAHYE BRI R8T -

B RS
—  HEE

REETFIRERST + B+ B CS B Ta,O, ¥ RE A N5 2UERIERE -R NI & o FLoK - #E
fi C,S By REL[F] EEBIRREE ] Ta,O5 18 - TEREY) A ¢ BB A B A RILLBIRRGHER] - 78 Ry
Putty ° % » BHEEh A ~ Puety AR T EEZE N Bio-C-Repair HEFTLU F#MEMEE MG - BELIER  PURER
J&E B AE E DIS B TEREEL B Putty » 55 20 FERF i LEBIIZ Pueey BHZE S A FITH B EE M Bio-C-
Repair #£1T SEM ~ JLH5 T AR Mapping #HIG

2 - FEREFT R
L BE{ERER
Fig.1 Fl Fig.2 #UR T Y A ~ R Putty LK Bio-C-Repair FUBE{LIERT © Fig.1 BUREY) A BELAUT
18 % 20 434 o fHLLZ T » Fig.2 BE/R » Purey BEIEEE 60 2 80 438 » 1] Bio-C-Repair £ 60 538 » 382K Ky
W A T » ARBE Gitae SON %2 ARFFSE » IR B/ IR I AR RR e i LIRF R P32 637 434 1 -
SBRIBIAL AR /K & A AR : H C-O-C BEEIHi 4B Ca™ [KIFFEEIRS [N -Ca™ # & s
LS » BRI 2 A PSER BB K TR R (13] 17 Puccy HOREA LI R 2RI R AR T - SSHRIY
LUK PRS- WR1E C,S /K& » % Pucey BELIRFRER - (HAFE 1SO 6876:2012 £R1E - BLfihFANE

R )7 -
1.0
—m—(35+Ta205 | —=— putty-0.037
ol " 1.0~ @ putty-0.078
T "u F —A— putty-0.122
—_ 0.8 |- '\ —v— putty-0.169
€ o6l E I > —<—putty-0.221
£ LN E os N —»— Bio-C-Repair
= - N\ A
B \ | % R
= 04 . < \
20 \ %0 0.4 \
c I o \
b " g ot
0.2 \ a3 L.
.-.. |
0.0 E-E-E-m 0.0 -
1 " 1 L 1 L 1 n 1 " 1 i
1 1 1 1 1 1
0 20 40 60 80 100 120

0 5 10 15 20 25 30
Setting time (min.)

Fig. 1. =¥ A (C,S+Ta,05) AYFE{LRSRS o Fig.2. 4~ [E) Lk {5l 9 Putty X i & Z & Bio-C-Repair
BYRELAFRS o

Setting time (min.)
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ST R EN

B DUREGEE

PURRBREER H /K SHYBESS (CSH) HUTZRK  Tab.1 BEUREEY) A ~ Putty K Bio-C-Repair 1 7 KA1 28 K
IPURRGRIEE - 1M Fig.3 Ky FLARMRE - BUREHR - BV A 1E 7 RIVPURRGEEE S RHS 28 K > [RIHK &%
JEECFLIE ([ Fig.6) * 78 B2 Zhenhai Xu T AWFFRER—3 0 C,S ZIA/K G 28 REEEAGFFLIFA [14]
Fig.4 BHUR > Purty W HURRBREERERG T S BHTINMEET - LHIE Purty-0.169 3% 89 MPa © X0 » ATELL
BIHT Putry 78 28 REVPURRTREEEHERY 7 K - iE A RERIRIRAE/K G 28 KIFF » RIATP L TS AL (
Fig.6) ° #HELZ T * Bio-C-Repair FIHUREGTREEAE 7 KA 28 K535 Ky 75.90 MPa 1 97.45 MPa » H 28 K#fi
RSB Pucty 2R Ry Bio-C-Repair Y 28 KK & 2RI PHESFLIR HATHEEH (18 Fig.) - A1 » 55
Maykely Naara Morais Rodrigues ¢ A HI{S-HY Bio—C-Repair 1E 7 RAYPUREGERE Ky 20 MPa ANA] » ATREZ R
il ARSI B EAEA R - BRI S B8 A BE LrER -

Tab. 1. &) A ~ TEILLFIZ Putty LUK FEES Bio-C-Repair At RLUR Z+ARBIINBHEEEE

7R B $ 4 (Mpa) 28 % .2 $ 6 (Mpa)
C3S + Ta205 55.26 54.27
Putty-0.037 63.33 60.81
Putty-0.078 58.99 57.99
Putty-0.122 65 56.5
Putty-0.169 89.99 59.54
Putty-0.221 84.38 58.97
Bio-C-Repair (BCR) 75.90 97.45
100 | |70

Compressive strength (MPa)

C3S+ Putty Putty Putty Putty Putty BCR
Ta205 0.037 0.078 0.122 0.169 0.221

Fig. 3. ¥ A ~ TRILLAIZ Putty DUR I EZE S Bio-C-Repair 12 7 KLU 28 RAVHEREE(HE -

» BRAUR
FERRETERE D ISR Al S FHE AR L A et e B LU - BERMlT RS - Tab.2 BH

August 2025 | NO.283



BB
Medical scene

N EEY) A RUSINPEHABIRG SRS By 2mmAl > JIASEHIREIER » Puety BEZEETT2E 3mmAl » 38 BURIE D]

FEERHE B X SHRRIBEE AN © Fig.4 8T Pucty Al Bio-C-Repair 852395 » 18 WY IIRSEHERMEE: -
Bio-C-Repair FA #E 52 H By 4mmAl » B Livia Bueno Campi FA—E[6] » BT Ta,O5 BHFE R E R

Z1O, (Piyawat Vibulcharoenkitja 35 E ') » {H Bio-C-Repair BRI 3 1 - #EARH AR N HAbE

mn > (HATRTRERIEARTE 1 HURR TR AL B AL IRF ] o MEPRIRAT B BHY Pucty BHEZAN S Bio-C-Repair » {HIBE
ZEE] 18O 6876:2012 #2¥E - EASEERIKIEMTET] - RKEFGEBECRBGERR T DURGREL -

Tab. 2. E#) A ~ TEILLBIRY Putty LUK E ZE & Bio-C-Repair FUEEREE -

Bio-C- | Putty- | Putty- | Putty- | Putty- | Putty- | C3S+
Repair | 0.037 | 0.078 | 0.122 | 0.169 | 0.221 | Taz0s
169 135 143 131 137 141 111
RGB1& 163 147 136 139 146 151 118
160 141 131 137 130 154 116
I35 164 141 136.67 135.67 137.33 148.67 115
AL A X 4.58 6 6.03 4.16 3.06 6.81 3.61
(13
RERE | 4 3 3 3 3 3 2
(mm)

Fig. 4. ZE¥) A ~ REILLBIAY Putty LUK T EEEE &4 Bio-C-Repair AUBARC[E

Mg Pk S
FRETURRSREE ~ BRI RS RHIEAAE SR - A MR aEHY i R LRy Purey-0.169 - (Kl » £24&
BHESU SEM 5215 ~ Mapping LUSITERSMHTEELLIREEY) A ~ Purty-0.169 LUK T EE A Bio-C-Repair ©

fh ~ RHIER
P B iny g LR I =85 ks 2R Sy » 7K E& A2 CSH I Ca(OH), » SEM #7s » Ca(OH), 23 )&
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T YN

ARKEEERSAE » T CSH HI/NERIEIFERHER © Fig.s (2) R (b) RARWYBE=$57E 7 RF1 28 RIKGHY SEM 28 »
M RERREAHIREST - S AN —HIFLIE - BB (b) FFLIFEER - EFRnbEE /KGRI -
WEE =S50 L YR B LI R B2 - [ AR B N - ARERy Ta2Os © Fig.S (o) 1 (d)
HUT Putty-0.169 #Y SEM 5214 » Pury 7E 7 K& CSH A RHKZ - HEABEHIEIEHE T CSH BIZRL - 1 28
KEIZE T - LD - ATREE LR SRR RS BRI A - SEMBEHURRRES Tk - MG LEERIE (a)
2 (d) BEREES - AT BRI AGRA T EY) A WIFLIS AR » 38 2L IR MEBE Pueey 45
S - [RLHAE 7 KK 28 RIPURRIEEITEREY) A + H CSH 4195 - Fig.s (e) Ml () 8UR
THESEE i Bio-C-Repair 7E 7 KA 28 R/KEGHY SEM 5244 - CSH BB Y] - FEHEERE - 3858 H I Bio-C-
Repair HEEHTERRE

S50 I 0&Y 13 Do 110 D QHEDZRL

Fig. 5. (a) E¥ AIKE 7 K SEM 1% © (b) EY) A JKE 28 K SEM %41% () Putty-0.169 7K%& 7 K SEM §41& ©
(d) Putty-0.169 7Kk & 28 K SEM 1% - (e) Bio-C-Repair /K& 7 K SEM #41% © (f) Bio-C-Repair K& 28
X SEM §/1& -

FE ~ o551 B2 Mapping

EDX [&EF5EE Mapping 5347 A RHITER ShBUTT 3253 A0 RAIREE » TRk 88 <2 R B 5 25 B 0 gk
DRBETEME © Fig.6() ~ (b) F (c) 7 BIFHREYI A ~ Putty-0.169 F1 Bio-C-Repair FYTLZRE /3 ATHER -
i b o Ca,SiO; PIKERFEF Si R Ca > FTLUE Si B AER Ca BB > WiEEEBE - {B7E Fig. 6
9 (2) F1 (b) H Si AR S S EIRTE Ca 3 E R 5E » FoRARMEHIE] Ca 0 KIMAE Ta 2340
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ST T 0 sae KRy Si B Ta UEREEEER (1.740 keV Fl 1.712 keV) HEAIMEEHER L HB » {Ff Mapping
FEARER Si fl Ta A2 EAEIE - fEEIHHER] Si FEenVEIBEAR H Ta TLEAVEIR - #AEER » Ta %
SEA IR 2 B Ta FERL T o RSN - ZE A Rl Putty-0.169 Bige_ERFESE Zr » {H Mapping TR
HHEZTCRAVSH T  JE FJREE R Ky Zr B Au HUBEEHER (2.044 keV F12.123 keV ) BER M S HHER TS -
TR R Ze FAGRFERIRE Au ° Fig.6(b) /R Putty Y Ta S3ARLLEEY) A 6395 » SERTERA]
JR Putey HEGHREIRITRENE » fEERGHES » 1S Pucty YRR SUR LS -

#{%% Fig. 6(c) % Bio-C Repair FHIREANE Ta JLFR » iEEITCFRITH Ta dREE Sy 0% AUAER—EL -
SR » Ta By Mapping #URHI H43A7 ¢ (B2 2K H R Si B Ta BYIEERERE (1.740 keV H1 1.712 keV)
RonmEKeeE FEE - HE L3RR Ta BELEAKRE Si AVERIERTEL o BLAh - BEFRIITRINTER Ze
Z RS » FHH Bio-C Repair THHFZARNRERE R @ KIHLEEASRE RN Putty ©

Fig. 7. RN FCA BEEEIEA L Pucey RYRIREE S » BR T BRI AT HEnyBE LR - PURRSR S Bl
SEUIRESFE Y - FIRRE EA RIFAIRIENE - ARh2k - B5EEEFEE - Rk e B R RE 1

ANEELE BEMEL Pucey T T ESHE -

Demant AL No. ke x Netso Mass Mass Norm. Atom

%) ™ %]
Sikcon 14 K-Sere 24101 14.22 22.14 3594
Calcium 20 K-Sere 49110 3065 47.71 5428
Zirconium 40 LSerle 7619 5.68 885 442

Tantalum 73 M-Scrie 15543 13.68 21.30 537
Sum 64.24 100.00 100.00

Mass Mass Norm. Atom
Uement At.No. Unes. Netto %)

(%) %]
Silicon 14 K-Serie 25999 1540 26.50 3660
Calcium 20 K-Serie 57579 1536 60.83 5888
Zirconium 40 LSerie 961 498 856 3164
Tantalum 73 M-Serie 2694 2.39 411 0s3

Sum 58.13 100.00 100.00
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Cement AL No. Unes. Netto Mass ass Normt Aom

(%] %) (%]
Silicon 14 K-Serie 12592 1052 1431 2659
Calcium 20 K-Serie 23912 2458 3344 4353
Zeconlum 40 L-Serie 36991 38.40 52.24 29.38
Tantslum  73MSerie 0 0.00 0.00 000

Sum 73.50 100.00 100.00

Fig. 6. (a) B4 A BITTZE 447 LL & Mapping © (b)Putty-0.169 A9 7T 3= 9 #7 LL & Mapping ° (c) £ & & Bio-C-
Repair B7TE DML Mapping °

Fig.7. RAHI T A RBIATTMF Putty BIFIRESR °

£ - fiham

AT EEFR — A BUHE IRV ZM R EEPAEEE =85 (C,S) B fisd b —#
(Ta,05) FHTEEFER ELBIBIAR Pucey - BRI ZE i Bio-C-Repair HEITHERBLLER o C,S My ARASEREER 43
% » Bl Ta,O; SIUTHBNE S 3L Pucty » MEFTHURGEREE - BE(LIFR ~ pH [EFHIE o 25E Purty-0.169 Ky
AR ST RIEAHY RS AR E B S - 7 RPUBETREEE 89 MPa » 28 RHEFF(E 55-60 MPa e

SEM s GRRH CSH 73 it =) - #ERETRE - Ta JTRIFE it =B SR - AR Putty
HRELIRFEE 70 708 - BERZAES TNy 3 mm Al » ACHEAEHHURRTR A B LIRFR]  RERWFTCHF R R

BALME DIeT e ST ~ BEERSIR BRI URRRET] - $R =R IE s 7T
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36th Annual Scientific Conference of South East Asia Association
for Dental Education & 49th Annual Scientific Meeting & General
Assembly of Taiwan Association for Dental Sciences

Date - November 7, 2025 / Venue - TAIPEI WORLD TRADE CENTER

*This schedule is being updated continuously, please refer to the schedule announced on the exact day.

Venue : Room A1

09 - 00-12 : 00 |RCS Ed pre-workshop
12 : 00-13 - 30 |Lunch Hour

Venue : Room A3

Prof. Hao-Hueng
09 : 00-12 * 00 |SEAADE Oral Presentation ( | ) CHANG

Bi5% HR

12 - 00-13 : 30 |Lunch Hour
16 - 30-17 - 30 |[SEAADE Council Meeting

Venue : Room A4

09 : 00-12 : 00 |[SEAADE Oral Presentation ( 11 ) SEAADE Council
12 1 00-13 - 30 |Lunch Hour

Dr. Eric Chun-Yi
HUANG

#i5i8 B

Oral Health Promotion Competition (Student)

13- 30172 00 | gt pmpe sy s e

Venue : Room A5

09 - 00-12 : 00 |Global Oral Health Forum (MOHW) Closed-Door Meeting

12 1 00-13 - 30 |Lunch Hour

13 * 30-15 : 00 |Opening Ceremony

15 1 15-16 - 15 |Keynote Speech | - (Straumann) SEAADE Council
16 - 30-17 - 30 |Aidite - Student Community Engagement Competition

Oral Presentation

Date - 7-Nov-25

Time : 09:00-12:00

Venue - Room A3 & Room A4
FRIEERHFEE NP
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Date : November 8, 2025/ Venue - TAIPEI WORLD TRADE CENTER

*This schedule is being updated continuously, please refer to the schedule announced on the exact day.

Venue - Room A1

09 00-09 : 50 A Application in Dentistry Dr. Hsiao-Yang LU | FREERBIZFRE1ER
Al £ RHRIFER $zn57 B2 2g
. . Application of Multi-Contrlast Optigal Coherence Tomography in Early Oral Prof. Wen-Chuan KUO |Pres. Yu-Fong
10+00-10 50 |Cancer and Tumor Margin Detection \ o SR8 i CHANG
ZHL R RERENE R OPEE R A R Ie 854 R R 7 ~ T EEE
Al-Empowered Cellular-Resolution Optical Coherence Tomography for | Prof. Sheng-Lung ‘:F@;EEI IR
11:00-11:50 |Oral Diseases and Cancer Diagnosis HUANG &
ATESReA TS SRR BRI AR O RAEED e | BEE R -
12:00-13 * 30 |Lunch Hour
13:30-14: 20 Nggotiating Root Canals:A Clinical Strategy Dr. ](ugg-Hao HSU
IRBARE - BRASRRS ks Eam Dr. Yuan-Ling LEE
What s Passive Utrasonic Irrigation? Is It more Effective Comparedto |5 . 1 e Fonre Zam .
14:30-15 - 20 |other Root Canal Cleaning Methods? REHER BT HEREIEREE
HEEREET R P REMREEENIEL TR REEE ?
. . o |Start Strong: Building the Dental Home from the First Tooth Dr. Shan-Li PEI
16801620 g 453H | 35— FEABBIAIRT Dental Home RIS, %5 B Py
The Ever-Evolving Al Era and Environmental Sustainability in Dentistry: Dr. Ming-Hsuan SHEEN Ep% EREDEFE
16+ 30-17 - 20 |Next-generation Oral Hga[th, Education and Innovation. :m'ﬁﬁ%q BRET PN
RESEM A HREREENOEE T ROORER HERAN |7 T o
Venue : Room A3
12:00-13 : 30 | TADS Board of Directors Meeting 58 24 fEIEE: Q;%
16:00-17 : 30 | TADS General Assembly 55 25 [E55 1 AEEAE & ;E48

Venue : Room A4

09:00-09:15

TADS/KIDEE MOU Signing Ceremony

09:15-09:45

KIDEE Speech - Prof. LEE

09:45-12:00

National Dental Forum - Contemporary Dental Education

12:00-13:30

Lunch Hour

13:30-15:30

SEAADE Dean’ s Meeting- Quality Assurance in Dental Education

16 - 00-17 - 30 |SEAADE AGM
Venue Room A5

- ANQ - Prof. Sri Angky Prof. Yi-Shing SHIEH
09 : 00-09 - 45|Keynote Speech || Soekanto S 4

. . Prof. Jian-Hong YU
09 : 45-10 - 30 |Q&M Speech SEE S
10:30-11:15 |CEO Forum

. . Prof. Atiphan .
11:15-12:00 |Keynote Speech Il Pimkhaokham SEAADE Council
12 :00-13* 30 |Lunch Hour
13:30-15:00 |2 THD>

. . . Prof. Wei-Jen CHANG | Dir. Chien-Ming KANG

130-14: | — ppim -
18:30-14:15 | Adte (1) R 18 BRE i

. . . Dir. Chien-Ming KANG  |Prof. Wei-Jen CHANG
14:15-15:00 | Adte (11) BRE SR B8
15:00-15 - 50 |Planmeca Speech SEAADE Council

Poster Presentation

Date - November 8-9, 2025
Time 09:00-17-00
Venue : TWTC 1F Area A

August 2025 | NO.283
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Date : November 9, 2025/ Venue - TAIPEI WORLD TRADE CENTER

*This schedule is being updated continuously, please refer to the schedule announced on the exact day.

Venue : Room A1
09:00-09:50 The Development of Al Model in the Auto-annotation of Dental X-ray Dr. Chih-Yuan FANG | Dr. Kai-Hua LIEN
Images Al AliRA A H X SRGFHIEBNRE 75T B 25 2 B
Al-Driven Transformation in Oral and Maxillofacial Surgery: A New Dr Kai-Hua LIEN Dr. Chih-Yuan FANG
09-50-10+ 40 Blueprint for Diagnosis, Education, and Decision-Making e J3 B
Al B&E FRYCIRESER S MIEEE! | 2280 - MR ERRAZHER e HEREOMEEIEE
Empowering Smiles through Technology: Al-Enabled Oral Health Literacy -
10:50-11: 40 |and Social Responsioilty in Action ;ﬁ%%;%;a” WANG o b
REEHEEAT Al AR e R E TR jakinie ,gm,;‘gg sng
haping Future Teledentistry in Taiwan: Al as Infrastructure, Not Just FEASH Bl
| ESED : : Dr. YiTe LIN BERREREONEEE
11:40-12: 30 |Innovation Hhsm Beg
BEAEERTHERIARE A TRERBEN - BB RIS
12:00-13 : 30 |Lunch Hour
- an.14 - on|Orthodontic Management of Class lll Malocclusion with Restorative Dr. Wen-To CHENG
18:3014-20 Congiderations =4 & A EEE B A BY T205E B %SY;J_Je”E%A'Chae' CHANG
- .45 - on| 1€ Evolution and Future of Orthodontic Treatment Materials Dr. De-Shing CHEN Ly EHET
430457 20 g L O B RS B B FRRIERILES
15:30-16.: 20| Al-on-digital Implant Overdenture? Dr. Min-Chieh CHANG
B iEESmEEE N R A B S SRR SERM Dr. Chun-Nan LIN
Key Advancements in Periodontal Treatment and Education: Trendsin | v, 1 wu &S B -
16 : 30-17 : 20 |Microsurgical Therapy and Regenerative Materials 2 75 B2 TERERETESE
FREREEN SRR | B AT B LM e SR =
Venue : Room A4
09:00-09:30 | ¥R %
The Impact of Digital Technology on Removable Prosthodontics: Recent i
09:30-10: 45 Advances and Clinical Application ke sr e FENG et Grun-Cheng
BB ER R A RNR 2 RNt RAERARIER = CHEN
72y =
10:45-12: 00 |Consideration of Periodontal Tissue Regeneration ZFE#AEBEEE %j\((;néag% You PR F1i%
12:00-13 : 30 |Lunch Hour
- a1 : on |Applications of Dental Zirconia in the Ever Changing Times Part | Dr. Chun-Chi PENG
18:30-44:20 s st b 4P AR R 5l 567
14:30-15 : 20 | Applications of Dental Zirconia in the Ever Changing Times Part I Dr. Chun-Chi PENG | 5FH5 5L E86M
' 7 BREEE AR LSEER | BImfE BE HEREEEIEE
“aNAR" ik i e Dr. Hwey -Chin YEH
15 30 16 20 *ﬁ$j/ﬁu§ ﬁﬁli El-,ﬁ ;,%Eﬂf_%’ g
16:30-17:: 20 B85 SRS BET
Venue : Room A5
09:00-09: 45 Keynote Speech IV Prof, Liang- Lin Seow %%I%‘%%HUANG
09:45-10 - 30|Keynote Speech V Prof. Axel Spahr Prof. Wei-Jen CHANG
10:30-11:15 |Keynote Speech VI Prof. Axel Spahr RAEZ H%
11:15-12:00 |Prospective Digital Dental Education Shaping Smart Future with Global Competitiveness ZL?LK'%°‘H“3”9 CHANG
Hiah ?ﬁﬁ
12:00-13 - 30 |Lunch Hour
13:30-15:30 Young Generation Dental Forum (MOHW) & Closing Ceremony e TENG
15: 407120 [HETEBREEREBMEOAIURY Dr Cheng sang HSU e 9 TG
Classification and Management of the Simple-Challenging-Difficult Vertical Bony Defects | 184 26 TICD LT R
Poster Presentation
Date - November 8-9, 2025
Time - 09:00-17:00
Venue : TWTC 1F Area A

* RIEERHFEEMNH
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JA 2024 283 TADR South-East Asia Division Unilever Hatton Competition Awards B %% k2 2025 fFEAE
FEFEANER T2 23K TADR Hartton Competition in the Senior - Clinical Research category E#EZ H7E » #f
RER AR A BN ke ~ R B R B 2 R st o< il e V) - A BRIk B AT &4 -
SRSt e A ST PR B (=) -

SENIOR- CLINICAL
RESEARCH CATEGORY
15t Place
Dang Khoa Nguyen

National Yang Ming Chiao Tung University
aipei, Taiwan

Deep Learning Classification of
Decayed-Missing-Filled Too!

on Intraoral Photos

. D¢ d 0.940 0.984 0.842  0.995 1548
Dataset annotation oy
e

MATERIALS AND METHODS o . . RESULTS AND DISCUSSIONS DMFT-AI performanceontes!set(n:18,24?)
DMFT-AI Pipeline: Training and Prediction Sensitivi ity _Specificity _Precision AUC__n (pos. class)
Cropped teeth our mod ou
: — - . 4 critei

o Filled 0881 0992 0787 0992 580
Casdit B i—— . is 0933 0998 0778 0999 120
. == pgaregation | (VD) oy ¥G) o 0914 0982 0856 0994 1892
- — y [ E4> -3 | cos2 ean 0917 0989 0816 0995 4140
SegmentAnyTooth anm >
Tooth numbers and borders Xt T Image Clasifcation e 2 . ) : oss Average Precision (AP)
ol . — e / © Annotations B
— 2 Precision- Sensitivity Curves for DMFT Features
o - i I@ W - Cohen's Koppa: 082083 10 RS
\ ‘ A \j . L A . ost greement => Reliable dataset 0%
: / . S
5 i Cropped tooth pr—— cetaatan ~
ode i rred tooth number gaps. (DMET;Sco0s:

anually annotated per tooth surface. DMET-Al Training procedure
i validation, 20% testing

Has Has. Has Not

s
Decayed | Fillings  Protheses  Recorded | * fon using self-sup

ised learning (VicReg)

&

v

Bl= - BifF R B AR B R E K 2025 4F1X1” Deep Learning Classification of Decayed-Missing-Filled
Tooth Status on Intraoral Photos” %78 » A EEEANE Y2 23K IADR Hatton Competition in the
Senior - Clinical Research category E#E 5 °
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6~ REERE TSR0 ~ AfE - A BRI ER T HEEE

USR B » GIARK A R LGERABE T 207 « Pt @8] ) =& ZHIVKH
BRER - B THAERZEMEN - HESEETERNEN s 2EANERREESE  EERLA M
TTHINZEE - ERIEGE ARSI - HHEEMG BBl g - Friglbry R 2RI - 52
EEEING - RERZK - FEBEORE = e R - H— £ "R, L RS
I AL ~ 168 B MTELRE TR AR - AV THIEITE E sy 5 L AF THIERS b #EEIXR
el - EEZSHENREETTHRIE « BOTEERN - K= £ TxERE , b BCEEA MRS
R ELBURFRTT A 1E - PRI - BRI mAME R E R BOR SR 28l 5 - FIMEE - "D
WEfRREPHE ) AR A BRE IR - 2R PHE e  BRE] R Bt & E AR -
[EIHA AR A BB GERHr D 8 USR R BR sk TH) - B RERAIHT « REARES ~ REEBREERMA AL
R e85 28 S BRA IR L 7 2 1R [y s

7N

B - #5538 - BIEEEMSKE AT - USR EHRESA

"RHEGRM A AMERE IETSERT ERVAREE - R R A B EE RS - B
WA AR B B2 BE R A5 - AN D B AR RER] - T2 2 R AR A gL 5 BHCAE U B
PR B S SR - M At & ~ REZEAIE - Bfg TR 2R B KN B2 RS - BB EE
USR HyEfE » {EEEE 2t &Ry - R ERIBIE - SRS & T’ A SR B B Bt &
A REE LR FEE it & 2 i M R PR B - L EEIRE - L RAPEIRIRR M - BB AR
FbaR S - thE RECERTRIRRITR L - M imBhinis b - R SR ~ WR R BEAT -
FHE (e B b W L [R] 2 BB ST R - SRR - BAMIIIRrRE BRIt BE 2 et ~ R H - BORHI
JEFH BRI - SEEFTE TR R ATRAE ) BRI R RER - ik - IR A L
e OISR ) ORGSR S - 3 TR O EBCPREIIRREE o IEGE R - IS ATE -
B —FIATEIEER " RHEGEMSEE L ) RIS -

£~ 2ER

1.Worachate Romalee, Fa-Tzu Tsai, Yi-Chen Hsu, Ming-Lun Hsu, Ding-Han Wang, Effectiveness of mobile
augmented reality—integrated oral health education for community-dwelling older adults: A randomized controlled
trial, Archives of Gerontology and Geriatrics, Volume 117, 2024, 105277.

2.Khoa Dang Nguyen, Hung Trong Hoang, Thi-Phuong Hong Doan, Khai Quang Dao, Ding-Han
Wang, Ming-Lun Hsu, SegmentAnyTooth: An open-source deep learning framework for tooth enumeration and

segmentation in intraoral photos, Journal of Dental Sciences, Volume 20, Issue 2, 2025, Pages 1110-1117.
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LEIEE 555 (Netscape) BIHfA Marc Andreessen 3 @ T #K
BRIz o, ( “Software is going to eat the world” ) 7E 2025 4%
SR - N & R ESERE - 808 - AT 2BESE « AT 5 (K

iR AP EERER AR - AEEEEHTE S IMAT - 2
JLHE ~ 20K ~ REET - RSB PR 5 -
MR B2ER TR - HER RS R - DR MR T B KRRy -
FHE Ry > KRB L] DU Rl e R 2% © — - BERGRRER
o BRRERFRE) - ARG o #EIRETE iR (cone-beam
computed tomography, Biffi CBCT) I35 k¢ » HHE A FIEEAAGEHIE
1% @ FEE Al 2553 E] (image segmentation) FAlTHIFEE » CBCT #f
RFRAGHETERE B A - tHHY - FEERE RS RTTHE » B
X DNA BERaU#HE - nlRERE — R NBIRFAZERY « IRIMLASOR BTl
EREFFROBERE « HARARY THEHERR ) - DURGKEBIT TR T
A, -

P L P S ) R TR DL

HAPEREES  GERAKEHER LS TEFER ) &%
—REA o TEEEER ) (RIS MRS AN ERSEEE AN
14 18 2 24 B H AT LUINAE - Kk » EH1E Intel B A Gordon Moore £2

Cost per Human Genome
$100,000,000
N

10,000,000 1 e
|

|
‘ Moore’s Law
51,000, 00000

$100,000

$10,000

3 National Human Genome
Research Institute

ger?ome.gqv/sequencingcos!s
$100 B e e e e e e e I T e =
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Year

B— BE—EARRBHNZREEFER M BEEBRBEREENEL (www.genome.gov/
about-genomics/fact-sheets/Sequencing-Human-Genome-cost ) ©
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HELER - £5 60 7 - BIESEERSCRIMEEGIERNE - RERNGES ARG 7 At
IR -
SR - B TERHRAI R RS - AR DM@ A B e i 2 B 5 " KIMERERF |
( next-generation sequencing, X NGS) —EMHAMBHERE - ATCHI TR - EFr—E5e 8 ry A
B » AKHE—EEITAG « S ERINSG R - NSRRI EFRACRERER—T3£7T
EALEEE - EHEGER (B—) | BEAIT 2000 4 0 BHEEFUSSERGEE — B ASER R BEERE (Fhk
JEREHOR B S L S HETE ) 12015 FERHE TR " T AEREEETE (1000 Genomes
Project) © IFZE4H 2025 4F » ZERIHY AFEELKIEE UK Biobank @ ELARHEE T 718 ARYERIBEE R} - MH
B A RN B » e AELE R AER 23andMe (AT TERT—FLFRIABSIRGHE) - M3k
MEE AL T A1 Taiwan Biobank  Taiwan Precision Medicine Initiative S54E ¥/ & FHEE

RIHERS IR — A S - JTRERIE

FENGS Al - BAEPROEREAERS " AEE ) T @ RIERERAT " 2RKERF 751 -
PRI SCEIERIRIER » #5 7 #i=CEE (paradigm shift) AYEEE - Z-PEERE=IEMER (&
KIS ~ EeRie ~ ) - PIANEVE SRS - 2R thETDL NGS BB a2s o MmSEERE - RN
NGS FriiisRey THE%E | Sk« FAURE R E R R Rl - KBS R N Ze s (3R "£9)
RRCY) |, biomarker) - HG T HUATHESEY) - SERAINRE SR THEVIGHE - BERRRAR WA RITER] -
N TREHERERE -

FEFOAEHERSR ~ BRI B8 I - (ORI 11348 S H 1 H - IEEBHAHE 1 NGS HyE Rl (FE—) -
F—PE 14 RIEERMER - DU s RBEIMRIER - $H8 =Rl - ohliaft 1 828 -3 8
B (B —) - R0 AITEEE B A S TRRERER R - SEAAES o JRIAIE AR BB KRR, - 0
JHEEEIEACEUS TFDA SEREAUITEEZEY)  fal ~ 2R » S8 = m—An] O - MARERG
AR EE R R BT B Y — B IS (B S T S ER S8 I E A

ey S A SR 1 e AR VIR EC Y - R R HERE R 2 S8R 1 B ERIREE 2 - R RBUR e
A o WFFeE L EAER T BB EL R R R - PR B R BRI - WERE TR o ABER AT
AR R R AR - BRI SRR LB MY, - ToRAE T Il ) HOERIREIE - AEVIEGER - e TR

14 "‘EEERHEJE 5 Bm&ER
BEtER M (AML)
ZBBSEARRAERE (MDS)

MM ES SF AR B M (B-ALL&T-ALL)
BZHW&;‘*EU (BCL)
TEUNKAH AR M 28 M 2 (NKTL)

e O O
-
BRCA ER# CEED ﬁﬁ

= e/ R SR M RE RS AR

EIREICIE) BAREE  SWER  RRTE
AEA (> 100 ZH)
B @R NGS Bl EEES - B= EEmnEHRREarEs -
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cBioPortal Instances

yne Forwod g BRR
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. Cou org:
Bl KB ® 55 B oa ™ 98
BED HB
AT rch ir
B, R x Mib1 ch i
7 @Omos! ol A Foel
AR S
ame o, ol A o=
P BRb b:? AR wA ﬁ%‘[! e Beijing tiantan hospital
@ M e FS .)i__ XuLei Huo
ma N O CEMD .
> B W
R BE® .94 Eam Sun Yat-sen University Cancer Center
L 30 9% cman
. - > bl
f .t man | HED =5In National Yang Ming Chiao T
Wl am = ational Yang Ming Chiao Tung
i"ﬂ RN, University
w7 ) School of Dentistry
o3 Ha Noi LA Taipe, Taiwan
S LR el

G§o

asmé

National Yang Ming Chiao X
Tung University
School of Dentistry

Jinan University

yangzhiyun

KKBio

Taipei, Taiwan

B BRSHNERKEAERS -
Bl RS B e — (s U E B - BEE ARl - RR@iale - Lo - A8 LER
— R EE RN " RS RRE

(software problem) °

R R ~ BRRSCE

LRI R G - T HEE AR | o AERDMEZ MRS . TRGE ) SR EENELIT
FZ— » HEEGHHE (agile development) ZHATEERE T TZAFAIR - BER A BREREBEEHY EHER
FHERHYARIE - fEE ML ASRE AT > BCHER S PRy "aAaR L - MR AEGEHRE (waterfall
development) ° FHES ISR STPRRAVEIK - [HISEE SO AEYIRBEER - NE DU AR T3
G PRI - R - JrEERERSUE (E=) -

FERZIIAR A 88 % - ERRBCRNESHT ~ TRIGEEERD ~ MOARERT - TIREEEETE - BEEARIITIR
HERHEEIEHE - BAMIREVIFUE R ERER « B8 T ERERRIE ) (atgenomix.com) HFEHE
SRR+ IRTERR 1SR {1 cBioPortal FEAESLIKIBGHENS - EIE "M ) AR LIEERTSE (
) -

i

MRS T AAROBES - SUEEMORERRIANG o 1 EE AR AL REIGHIRE A ¢ A
PR - SUEHIENGIK » SHTRRE - ERTTRERNEERINT - TREBMHIFEL - IZEEEH
FREFIERAEE G - HreET — M AAIRAEENKEEE ~ AR L -

“Stay hungty, stay foolish.”
(A B e B RN - AT Al TR A RS )

- EAREXHAERE R (NGS) HiE hteps://www.nhi.gov.tw/ch/np-3636-1.html
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AADR) —#EH#7 » S3— AR SR T RN AR AT - 26 103 JE ey
B K8 (IADCR) S 2 E P HE A 1YL ZEAN AR T - LIRS PRI /Y
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SPANISH BALL Y

5 B0 B SR - R E LR VLA A 0 Ok B A 2R
e JEERE (1E3) - BIR L% - B2 welcome
reception( [ 4) » HHYR] DU ANILIAGGRIEZA » ROk &
AN 20 BE - K TPIHEEL O AR — 42 - w200
BIREDL o VIRHEIREHAFTF ZHEREY keynote 17 - tHES
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Global Vision

e

TAIWAN LUNCHEON

arcelona,

6 Taiwan Luncheon &g X 7 Taiwan Luncheon BX I AR ERBEF BIFREG

SELENLINEANT © (k42 47)

1. IADR-SEA President - Prof. Hoang Trong Hung (Vietnam)

2. IADR SEA Immediate Past President — Prof. May Wong (Hong Kong)

3. IADR President — Prof. Satoshi Imazato (Japan)

4. JADR Immediate Past President — Prof. Keiji Moriyama (Japan)

5. JADR Vice President — Prof. Hiroshi Egusa (Japan)

6. IADR-SEA council Prof. Ariel Go (Philippine)

7. Osaka University — Prof. Jun Sasaki (Japan)

8. Kyushu University — Prof. Ishikawa Kunio (Japan) x 2

9. Korean Institute of Dental Education and Evaluation (KIDEE) x 3 (Korea)
10. SEAADE President — Prof. Wanaruchi Pitiphat x2 (Thailand)

11. Hong Kong University — Prof. Chun Hung Chu x3 (Hong Kong)

12. Seoul University Dean — Prof. Young-Seok Park (Korea)

13. Michigan University - Prof. Purnima Kumar (USA) x 2

14. Chulalongkorn University — Dean. Pornchai Jansisyanont x 5 (Thailand)

. P v
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8 REFRAINKEASBEESERRIEET K 26 - i)

August 2025 | NO.283

7
L

55



56

SETE L=

15. Karolinska Institutet Director — Pro. Margaret Sallberg Chen (Sweden)

16. Tohoku University — Dr. Takashi Nishioka x 2 (Japan)

17. Nihon University — Dr. Ujjal K. Bhawal (Japan)

18. Institute of Science Tokyo — Dr. Go Inoue (Japan) x 3

19. GC corporation x 2 (Japan)

20. Seoul National University — Shin-Jae Lee (Korea)

21. University of Washington — Yung-Hsin Cheng (USA)

22. The University of Queensland — Dr. Ari Dao x 2 (Australia)

23. Yonsei University — Dr. Jae Sung Kwon (Korea)

24. National Dental Centre Singapore — Dr. Christina Sim (Singapore)

25. Hong Bang International University — Dr. Thai Hong Phuoc Thao (Vietnam)
26. Ludwig-Maximilians-University Munchen — Dr. Po-Chun Tseng (Germany)

SENEECIRBEIEEAS © (42 670)
1. FBIELPRHEA(UER - sREERIEER
2. hIEF RS IRFEHHER
3. BB LA YIRIEE R s M A R e - IR R
4. BISLEE KRB BEELZ _ Prof. jRIEHET x 2
5. ZLBEE KB _ Prof. 855 x 13
6. SRR — Prof. BENHH) x 4
7. FRILIBEERRER _ Prof. (=515 x 4, Prof. Al
8. B A RIS — Dr. BT
9. FRIIREE — Prof. 55 x 3 , Prof. BiUKS: x 4
10. [ERSZRZHAZE AR ER — Prof. B (A1 x 3
11. HFEBEEEREE — Prof. YREHH x 4
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FEH/EESEAD Prancisco de Paula del Villar 323 FAAMEE » 1883 FE58RK Tl FEEEE | » ZRHIE RS
T o $EFAREERY 43 F0LIMEARTEE HEE RGBS | HE 1926 FEsR A o (ETRER R E
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2 e
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