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(Development of Desensitizing Agents for Tooth Surface)
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Abstract

This study developed a desensitizing agent based on tricalcium silicate
(C5S) and polyethylene glycol (PEG), assessing its properties and clinical
potential. Adjusting PEG content shortened setting time while maintaining
strength and stability. The pH value of the material was within the
physiological range, showing good biocompatibility. Rheological tests showed
adjustable flow, aiding precise tubule coverage. Compared to traditional
agents, this formulation offers rapid setting, stability, and effective sealing,

providing prolonged sensitivity relief.

Keyword: Tricalcium Silicate, Polyethylene Glycol, Desensitizer, Setting

Time, Dentin tubules.
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(Chitosan-Based Bioceramic Materials for Dental Pulp Capping
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with Superior Antibacterial Properties)
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Abstract

The new AC-C bioceramic material is made by combining tricalcium silicate and
chitosan through a physical-chemical process. This material includes functional groups
like amino, amide, Si-O, CaO, and PO43-. Adding chitosan helps form different
phases and chemical structures, giving the material strong antibacterial properties
and the ability to prevent biofilm growth. The calcium and silicon present enable
hydration over 7 to 28 days, leading to an irregular but stable structure in water-based
environments. Because of its antibacterial and biocompatible features, this chitosan-
based AC-C bioceramic material has great potential as a pulp capping agent in dental

treatments.

Keyword: Tricalcium silicate, pulp-capping material, chitosan,

antibacterial, biocompatibility, biofilm.
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2.1 PLbH o 6 7 2 AR R i
2.1.1 %% T BmERY Sl i

T B (Chitosan) YA E B #1542 T Bl (Emperor Chemical Co., Lid., B LT ) VAR BE FEEA
W BT © JElCE 30% BEFRIS TR » PRI T TMER) RIS IREE 30% FEFRTAIRAE » IR Fy
90° C THAERIHE 4 /NEF - TIAHITE R EPTERECT Fy 2% 2% T R EERSER /KSR (B 2 serY2e T ek
RVAAE 98 TaHYT 30% BEFRVAWRHE )
2.1.2 B DA T 2 R B HURY e =554 B M R (AC-Series)

CsS F H E B WA B AR o 5 il 29 195 T B EERSE7AS 1R P ELE E LB CsS BRiR
AL B AC RYIIPTER R » BRI Ry 4:3 > 5:3 ~ 10:3 f120:3 » Hr 4~ 5~ 10 B 20 Fy 2%
% T B NERE R TR A GG 1 3 Ky C3S YER R LA < IR G 80°  C MERERZEEDIEBR/K Sl
(e LB ERS - SZRR R R FDRY R B o3 DA RIS 2] BE - ARSI - PUBRIRET3E 99% DL EHY AC4
ACS ~ AC10 Fl1 AC20 Pt /7 #6E E HET TRRAET ST -
2.1.3 BUELL ACs-C RINAEEM KL (ACs-C Series)

Rt T+ o e SRS R - FEDYBEIR & 7520k 16.7 we.% BY ACs BRI AR (AC, »
AC; ~ AC,, Bl AC,,) # A 83.3 wt.% I C5S » FI LARL i 8 A4 L » AR EC By AC,-C ~ AC-C ~ AC,-C 1
AC,-C - EEEAE R 280 FR—FR °
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Fx— | AMEFAENHAIRESH -
AC Series
Samples name
Additive oy AC4 ACS5 AC10 AC20
2% Chitosan acetic acid solution (mL) 1.520 1.900 3.800 7.600
C3S (g 1.8 1.8 1.8 1.8
AC-C Series

o AC4-C = 16.7 wt.% AC4 + 83.3 wt.% C5S
o AC5-C = 16.7 wt.% ACS5 + 83.3 wt.% C5S
o ACI10-C=16.7 wt.% AC10 + 83.3 wt.% C5S
o AC20-C =16.7 wt.% AC20 + 83.3 wt.% C5S

2.2 DUbA B EAORHG 2 Py SR P R Ak
2.2.1 PiEERs (BEHARGAT A EEEE SEEKER )

KiTEL 0.1 g VAR 500 1 L PBS » # ' 24 /NIFER AR PBS TR B BB /M E - PUERHIEH » 43 5iE
B 400 p L Fr e RS AL ~ 400 o L BB E ~ 200 1 LAl BRI (KIBAR B E. coli B P BEERER S.
mutans) * WEFEE 24 /NEF o FEEEACRAMETHSHHER 4 RAEIE + DL PBS {E Ry B HGHHE » 0 DU S8 oA
(ANOVA) GHHEHIER -
2.2.2 HIEEERATE ( R E. coli B S. mutans)

1 E. coli 1 S. mutans FEFEARZEIN - MEAERTEFE ERAFL - 2 BIIMA ACS-C ~ AC,-C ~ AC,,-C 1%} »
A AR FHZE it ProRoot MTA® 1 Fs ¥HHHH B3t S I Es B B AR DARHAL BT
2.2.3 DFHRANR R A B A P B B hg S

fHF 96 FLESEICHEAM R E R BENEE (P gingivalis) ZEVIERYRZEE > ARSI 5T S
0-2 /]NRf (REGHRAWINE ) B 6-24 /INKf (BEAEPIIE ) PIRIHITHIBERERCR -
2.2.4 Rt T B A VA A PRI

fHH MTT AT REALHINEE M - IADRIE Y DMEM B85 thiS i 24 /NEF - PR A B s ter 7
HOREREEE - JIER 1929 BGEHERINE (1 X 10° cells/200 1 L) FUSRRIHETEE - DIREAEAMRHAEDIFRAE -
2.3 DibA A B E SR Y B LB R 1
2.3.1 BEPTHE M EIRY 3T

AR 1SO 9917-1:2007 £RHE » 3EiE XRD(X SRS ) MEREEARASHE - (0] SEM( HirfifidE FRatist )
ST RIERIEERE » W5EE EDX( RERTaL X SHFOGEE ) BT FRMHAL - HLIh » i FTIR( 1/ ZEHE
HHRLAIMEEE ) ST RN RS RSIR (SBF) IRV E REESEML. » DIREREA IR A YIS -
2.3.2 R[S B T RR R AT AT AL

4 1SO 6876:2012 #EHE » {ifi FH Gillmore ST AGRHIEA BIHIRTEERER o HURRREHELHHEIE 1SO
9917-1:2007 f5HE » S3RIHA 7 REH 28 KIFGARRMEEEREE » DIFEAAMRRBSIRIEE -
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SETE L=

2 FEREET
3.1 APk B
3.1.1 WYmR =F5El i & B R D TR RCR ELAE VI AH A TR A

AT FEA 18 2 B A 979 22 & (American Association of Endodontists, AAE) f8Fd @ EFh & R I =$5
(C3S) BT E PRI ABGARE (E. coli) AIEEZEHERE (S. mutans) FIPTELER © FSRER - 7£ 10* B
106 CFU/mL JRERAE T - BFE 24 /\FRULEE PBS fE R E B /E Y C3S(1D) ¥t E. coli K S. mutans 1Y
HIHI SR S22 ARG P2 i ProRoot MTA® Fll Biodentine®( A1 1A Fii7RR ) » {H C3S(5D) REENMEAIPIETS
T o {8l 1A HHHEEH ProRoot MTA® HUHTERIRUR A Biodentine® » {EHNHIRAELE 60% © S35ME 1B
19 MTT #HBEfEEREERIEER » ProRoot MTA® Al Biodentine® B C5S(5D) ¥ 58 ERIA YA (#
HUAAESR >80%) * {H C3S(1D) HUAMMEAERAL 80% » #RH—ERUHHNZEE

A (E. col) (S. mutans)

Negative ProRoot Negative ProRoot
Control MTA Bicdentine C3S{1D) C3S(SD) Control MTA Biodentine C3S(1D) C3S(50)

w‘m@.@@ -~ 68
IIII

10° /mL

10w 10"
™ . = =
£. .
H g
é ™ g “
L e . ﬂ m .
-5’\ N ol S &* & & QO »,0\
Ca \d & &~ - & 3 o
& &‘?\ Qobo & & &y‘ Qobb & &
& Q
B
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é »
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R
]
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3
’ []
» & O\ 45\
&d"‘ﬂ o &

Figure 1. Antibacterial and Biocompatibility Assays of C;S and Dental Materials: (A) Antibacterial efficacy of C;S (1D, 5D) was tested
after 24 hours against E. coli and S. mutans (10* and 10° CFU/mL), compared to ProRoot MTA® and Biodentine®. (B) cytotoxicity on
1.929 fibroblasts (1 X 10° cells/100 uL) and compared to commercial products.

3.1.2 #iEk ACs LRI RIVPURBERELAE VI HA PEREAG

Tyl C3S IIPTERAE: - AIFSEiG A EIELBIRYEE T30 (Chitosan) AN CsS MR EL ACs &
FIR AR o [ 2A BEAR ACs 251 (AC4 ~ AC5 ~ AC10 ~ AC20) ¥y AE E. coli B S. mutans I thBER H L
ProRoot MTA® SEERIIHTESER - AAE 10° CFU/mL B N5E 2 ISR R - B 2B 19 ACs 251 (AC4 ~
AC5 ~ AC10 ~ AC20) )RRy MTT IS SRR R AR - 5 pH EHEL SiRERY 2 T B0 S
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TAGRREEN R BTG REEE 80% LT « RARWFFUEME — @ L7 R & 50 - LI
MBS B LSRR S- -1 -

A (E. coli) (S. mutans)

Negative ProRoot
Comol ‘"A AC4 ACS AC10

10 /mL

Survival Rate (%)

S
el

@o"‘ o - e

.

Figure 2. Antibacterial and Biocompatibility Assays of ACs: (A) Antibacterial effects of AC4, AC5, AC10, and AC20 were tested after 24
hours with E. coli and S. mutans (10* and 10° CFU/mL), using CFU counts compared to PBS control (*P < 0.05, **P < 0.01, ***P < 0.001,
n = 3). (B) Biocompatibility was assessed for cytotoxicity using L929 fibroblasts (1 X 10° cells/100 pL).

3.1.3 ACs-C RIIHHTRRBCREL A VIR E PhaF AL

3 MR ACs-C RYIRYAE YA BT SR - [H 3A BN ACs-C R51% E. coli REUE AT
AR+ Hr AC20-C £ 10* CFU/mL JE N AYHIEE SRESE 95%(P < 0.01) * 7E 10° CFU/mL JREE M #E
FF 90% LLE (P < 0.001) » HFUESIFRME ProRoot MTA® © [I7E S. mutans HIEAH » AC20-C FE{KIEERE A
L EABEEWIHIFITER (P < 0.001) » {BFE 10° CFU/mL 2R FRIEDRHE 20 IIHITER - HITEER
A 60% - [ 3B Y MTT HHREAEREERER AC20-C H RATAMIFEAN: - MIIEAZTEREE 90%P <
0.05) ° BEREM S » 5 PIEMAREL C3S FRESMERTT T HIERCR - il THINETER -
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A (E. col) (S. mutans)

M ProRoot WM ProRoot
R MTA  ACSC AC10-C AC20-C MTA  ACS-C ACI0-C AC20-C

\ / o\ V= \ £

10* /mL. 10" /mL
\ -

. ‘:, 3 10° /mlL

-:?'-L - 10'hmt -wn = I_J "t
£. £.
1, 1 .
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Figure 3. Antibacterial and Cytotoxicity Assays of AC-Cs. (A) Antibacterial tests for AC5-C, AC10-C, and AC20-C with C,S against E.
coli and S. mutans (10° CFU/mL and 10° CFU/mL), compared to PBS control. (B) Cytotoxicity of AC4-C, AC5-C, AC10-C, and AC20-
C with C3S assessed using 1.929 fibroblasts (1 X 10° cells/100 pL) (*P < 0.05, n = 3).

ProRoot

3.1.4 ACs-C EHEARHAI B PERHIEK
B 4 By ACs-C R 5| Y HIT B B I GRS SR - f5 SRR o @ . ;)
7~ ACs-C RINIPTE LAY R ESARHE S/ DMITE TR

(MIC) ¥4 1 SR I (S. murans) #4011 280 58 48 2 > mane n . . .

KIGHE (E. coli) » H s » AC20-C 7E E. coli I i 12.0 -

T B B A Ry 4.2 + 0.25 mm » £E S. mucans I3t ﬂ
0.0 e J L

A 10.8 £ 0.29 mm * fHELZ K » ProRoot MTA® HYH]
8.2 £ 0.76 mm) K1 AC10-C(E. coli : 3.9 £ 0.07 mm * S.
Figure 4. Inhibition Zones: Comparison of

B4 8153 B4 By 0.08 + 0.00 mm 1 5.8 = 0.29 mm » #H
7~ AC20-C RYPLER R 22 A8 3# ProRoot MTA® FYFR

+ ¥ °
RRCs Lg mm) WE Ett DrolCae E{i AC20-C, AC10-C, AC5-C, and ProRoot MTA’
FHIER R Against E. coli and S. mutans.

©
=

Halo of Inhibition zone (mm)

fi% o [E4 » AC5-C(E. coli @ 3.4+ 0.46 mm * S. mutans :

3.1.5 ACs-C RINFHamza i A AR EE iR (P. gingivalis) ZEPIISHIHIRCR Gl
5 BEUR ACs-C SR 5 i 8 25 AR B 2 BRIN W B BT (P gingivalis) AE PIRRIIHISOR - A REUR
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ACs-C % B2 Jikj‘ P gingivalis 5] FI: 7;& H 1’% B/Q\ ProRoot Npgarive Profoot ACS.C AC10.C AC20-C

MTA® » #AH DL AC20-C % 18 - e/ NMIEIEE (MIC)
T » ProRoot MTA® I3k 24% - 1fii AC10-C F1 AC5-C
53Ry 54% F139% » AC20-C HIZE 64%(P < 0.01) * Hix
SRAYHENERRES) « TEAYINRHIHIHIEF - AC20-C AIRRzEE
50% [ 2 ZNIFAEPIIEE (P < 0.01) » #HEEZ R » ProRoot
MTA® 31 22% » AC10-C F1 AC5-C HI53 51 ks 37% Al
29% ° B 6 /NFFER 24 /NEFAEYIIEE - AC20-C HIHIHI=R
5311 Ry 38% F1 29% « RIM » HHEEE 6 /NRFAIEEAAE
VIl » Fra i RSO B 3 e - BRI
AR MR AR -

W IR S
f ~..\“_ ‘ 2 Al ';"dj*\;) 75
N R o PN
R T\ Z
B e *x
N D

Inhibition of Biofilm (%)

Figure 5. Biofilm Inhibition and Disruption:

3.2 PyRTEE 5 b AC20-C, AC10-C, AC5-C, and ProRoot MTA"
3.2.1 ACs-C I RERIFPRY 1 B FTHE L e ranas

6A Ry ACs-C R R BEMRIHIBE LIRFRTHIEAG R « R T BEERIIMA SR C3S ZKFIGERE R
il » AL T RS S R i ACS-C W LIRF AT B » U 18 F38 » AN n] A Bt E s
ZEGEEEE 5 T AC10-C B AC20-C HYEEREIIRF 5371 Fy 20 43888 26 4388 » {HA/5LL ProRoot MTA®
Y 36 7 ZERET % < [ 6B Ky ACs-C 2517 BaA RHIHTRESE S AL SR o ProRoot MTA® 1 7 KERHY
PURRTRIE Ky 110.5 MPa » =R AC5-C #Y 97.0 MPa - [fil AC10-C F1 AC20-C HHRAZKbEATE R » TREIRIE -
& 28 KW » Fra RIS UR R E G/ IMETE T -

~w- ProRoot MTA 120 ¢ |:]m.,
—~~AC5-C B 25 Day

10 f
—0—AC10-C 100
09 | —a— AC20-C
08 | wy .
07 |
o5 | _
0 b
o4 | " &
03 | v _ 20
o2l Y —¥yy
.................
]
e W

240 810121410182022242628 30323438
Figure 6. Physical and Clinical Feasibility of Pulp Antimicrobial Materials: (A) Setting time. (B) Compressive strength.

Length (mm)
Compress strength (MPa)

o

s
Setting time (min) A F.

e©

3.2.2 ‘BReHA by
7A BB FTIR HIERAS SR - Al DIESEHTE Y ACs Bl ACs-C Y28 SRR - Hip AC5-C H
HIRERLE CsS ARFE S - WL RE R /KT ~ BEdE K G EEITEAE - H I R Bl i AL B e R 8L
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T YN

FHA T3 BT LB R - 500-990 em ™! /Y Si~O #RENEL PO, IRITIEERERS T A8 EL M Ik 1 (Hydroxyapatite,
Hap) BYJEZRK » BUR ACs-C RV AR T ViR DIREFT TR IBAGE B RER
3.2.3 ghfteiitE o i

[ 7B #E/R XRD Z3ATHEER » B3 CsS Bl CoS UM IER 3 » BN RTE G ROR e A4 FTHY
el o FEE ARV ERERS CsS Bl CpS MfERIUGE: » EHBIN A AEREHITE BB -
3.2.4 SEM-EDS 43t

7C /R ACs-C 32518 ProRoot MTA® 121l SBF 7 KEd 28 KELHT SEM 544 » £ 7 KEil 28 K%
(19 SEM g2 Hh e S2 BB AE IR R ARG A + 38 BRI I B ERES /K &%) (CSH) MYTERCERY - EDX
ST ACs-C RV B A E#5EAY &8 » Bl ProRoot MTA® AT » SEFS R & LR A A E A IRE

>

Avvcs e Chbete

N\

- "”"‘!»

L S =

e re— \\ //‘
7% ACH -
-p"w...._-ﬁ—-——v———‘\/\f%

30

« \( V
Awesescd + Qe

Intensity (a.u)

Relative Transmittance
Relative Transmittance

0
3900 3600 3300 30002700 2400 2100 1800 1200 12 00900 m
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Figure 7. Analysis of AC-C Composites: (A) FTIR spectra of materials, highlighting AC5-C and chitosan in acetic acid (750-1700 cm™).
(B) XRD patterns of materials. (C) SEM images of ProRoot MTA®, AC20-C, and AC5-C after 7 and 28 days, along with EDS analysis of

their composition after 28 days.

£ - #ham
AWTebaEE T —FRTRE AR A S A AR - ZERE CsS KREAPTRIF T RS S - MR
R T RNERIE S U E CoS BFRRE S LW - FRAEHPIERCR ~ EVAHATE - DU - (LERELEENK
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Rk o FEREER » YN 83.3 wt.% CaS LR AR nl ek T Bl AL A4 B 2 ZR T R 1 B 2R A R
ST M - WRERRERPIERE - SRR -

EEEPIE R AR (AC20) #f E. coli #1 S. mutans FYHIEE 238 90% » IIE BBk 4.2 £ 0.25
mm B 10.8 + 0.29 mm ° {EAEVIEHIEAH » AC20-C #f P. gingivalis FYHIHI R E L ProRoot MTA® « 2K
1M B R RAVEVARHE T PURRGRE WA R [EIRF R - B AC20-C # & R EEEARE A - Mt T
& ACS ZRFRERIIRYIEES EA L (ACS-C) (IREAERF 70% 22 80% HIPTEER » FIREIREADTRR R A Bl
REEE » B A I R r BRI A ER -

FTIR B XRD 737 BER G ~ BRLEE ~ Si-O ~ CaO . PO ‘BEREEMNTELE » EDX /T8 EA R
HR BRI R 3 0 AR IR AN R B BB K 0 (Hap) TERK - JESEHE K » Ui T s =
MERF TR0 P B0 R L RGBSR R

f ~ 8

AWFFEE AT » U/HE R L = KA R R B TR B A A Se A B st 3 M AT R es
ST TTRIRISCRY » 38 A G B L2 K BB B e i s h VS HE R B AR MIEAE TEM i SEM HIET
IR B « BEAL » AT GBI R PLE BdiTZ B8 (NSTC F&#Rak ¢ 111-2221-E-155-006-MY2)
B T ARER (GHEHRIR 1 A0111200-A0111202) HUFREEY) » AREBEA RSB EARI T2 35T ~ Biig
LR ~ 43T ~ TR ~ SRR B PSERmTsR -
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F—EB5  BAORPERRE R
(—) BBIRAELEE NERREBLH

DMFTELRI R ZE Z EEBR-F il

18 £ DT MT FT DMFT
ERFA (F) A8 MeanSD MeanSD MeanzSD MeanSD
%12 (2016) 10,248  1.3742.52 6.0745.15 6.505.15 13.94+7.01
FBi5 (2023) 9,898  0.92+2.05 5.63%5.24 7.4315.68 13.9816.79
655 £ DT MT FT DMFT
EFAEF) A¥L Mean+SD Mean+SD Mean+SD Mean#SD
=X (2016) 1,808 1.49 13.39 4.23 19.11
Fi15 (2023) 1,893  1.1442.29 10.91+9.37 7.6346.37 19.68+8.33
IR :

1. 104-105E "MEAEFEAORBERSHE , SRHBATARS "R54 - MESREB(DMFT index) REMA(P110) 4
2. 110-112FE "REMFREFAORRRAZNE, SAESEMRKS (BER) "X 252 RERFREFAORRER
Hitl - EERIERTHE (DMFT index ) REMAM(P100) 4 16

B— - 2016 FE 2023 FE A DMFT Z L&
(BB 110-112 FEHERFEREFAORRREASIHELNRREHE)

HRHE 110-112 FEIREIRAE FEF A R BRI - B 18 LA LR RIS
FES RO IME By 13.98 £6.79 » BHFGTRIFSE (104-105 FEREERAE & A IR ERTE ) iVEdE
13.94+7.01 fHELER - Apksdy (RUE— KB ) - [ 104-105 FEEEE 110-112 FFREHY 65 sRLA EEFA
HIEE R A B R BB 23 2 19.11 B 19.68£8.33 (S —) - FESREUR » BRI e Ba e S
SEEHEL-CAERTHIA R R A SR - HE(E N AR » KIS e 80 - B TER R ELS
P EHERHES 22/ -

£252 REAFAEFACRRARAZGE - M @shd# P44 (DMFT index) AR &R

. A DT MT FT DMFT

Mean+SD  P-value Mean+SD  P-value Mean+SD  P-value Mean£SD P-value

3t 9,898  0.89+2.01 5.47+5.81 7.3745.78 13.73%7.61
[} K 3 4,645  0.94:2.09 0.017 5.51+6.21 0.11 6.50+£5.69 < 0.0001 12.95+7.84  <0.0001

% 5253 0.85+1.94 5434544 8.14+5.74 14.42+7.34
ES 18-34 & 1 2,658 0.80+1.90 <0.0001 32542.11 <0.0001 521+4.77 <0.0001 936+5.70  <0.0001

35-44 &2 2,085 0.80+1.93 3.83+2.61 7.89+5.47 12.51+6.30

45-49 #& 3 814 0.84+1.93 4.1742.93 8.71+5.66 13.7126.34

50-64 & 4 2,448  0.89+1.97 5.50+4.92 8.52+5.99 14.91+6.90

65 ®El b 1,893 1.14+2.29 10.9149.37 7.63+6.37 19.68+8.33

65-74 & 5 1371  1.04+2.21 9.4048.34 8.01£6.25 18.44+8.05

75 R L6 522 1414247 14.89+10.66 6.65+6.58 22.94+8.17

iz ¥ 3 0.92+2.05 5.63+5.24 7.43+5.68 13.98+6.79

Fig b (Scheffe i)
DT [5>1,5>2,6>1,6>2,6>3,6>4,6>5 MT B 2vs. 3 $hz A a5
FT [2>1,3>2,4>1,4>2,5>1,6>1,6>2,6>3,6>4,6>5 | DMFT | 2& %]

© iR AR R B T B R HLAE AR
(ERE 110-112 EF?&IESEEE%EADﬂmfﬁ%uﬂﬁﬁr%&%ﬁ%)
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IRIEADT 110-112 FERIFERR - G5 35 £ 44 BREAREREG S BCPaE (12.51 )
SARELL AL - SEIAERNAZDEE - MRS BEIRERAELE 2020 F£Z01 - AAEIEA
TEHEAT=FRIER - MEEDHIE 7.40 ~ 6.60 » HRE(EN G 2023 FAVEIE - KL - $HEREA
HICIPENGE - SEREATF 2 AR RN - e RS 2R A EE - eI ERLE
FEBETRHER S -’ B S EHRREERG R & rh SRR i E R - DL T TEYIES R G ) (S
R IERERY LR A AR NERAR - RS RHI TR AF—5FH - KT EoEREHEIEE NG
HIERTE - Fr DA SRR ST SR YL AL DU A2/ BT - IEAERIIR IR E AT B s - R BE
FERZHHETEERS QSO HEER  BREME St M RS R H IS T e 2
FEIEIHE R AR AR

() FEGEEAGEHBIN
R A A R [ B e B S T 28— (111-115 4F) » 5 RS E S TRE E& 100
T 107 5 0 HH79.34% NREE 65.43% » HERHHBUERE - 518 15k A EEREIRDUE BERE AR
VR - R IRIE 107 FEELA 5 SR GE B ALEHREE =R (%) 65.43% =i WHO $H5E 10% LU HAE -

19814 | 19904 | 1995%F | 20014 | 20064 | 2012%F | 2020%F
LSTA ERE O
(DMFT index) 3.76 495 4.22 331 2.58 25 201
(55417 : )

B= 12 mREEFHReEiEEE
(VB 12 mE BT is B AR (REETE )

S4h - IRBEAREFIEE 12 5% 505 0 A B TR B (DMFT+index) B CIECRIEETEE » 12 BRGLEIN S
BEPSTE U 2006 FEAIE RIS 2.58 FH ~ 2012 0% 2.5 FH ~ 2020 FEAT K 2.01 8 (RE=) - {H2.013E
fEl ATV EBUE IS = WHO S8R 2 S HAR - HARR A S A R0 2015 AR REREY
EEEASERTESR 1.86 (& 209 fHEZ) UhEfme (REr) -

#¢ 1 : Global DMFT for 12-yecar-olds - trends

DMFT index
Taiwan Global Year Publication

4.95 (1990) 243 1980 Leclereq et al, 1987 (1)
4.22 (1995) 2.78 1985 Leclercq et al, 1987 (1)
3.31 (2000) 1.74 2001 CAPP (www.mah.sc/capp)
2.58 (2006) 1.61 2004 Bratthall, 2005 (2)
2.50 (2012) 1.67 2011 Natarajan, 2011 (3)

1.86 2015 Gavriilidou NN, 2015 (4)

Data sources: Population estimates are based on CIA- The World Fact Book,

accessed in Junc 20135. Carics data for 12-ycar-olds arc DMFT valucs presented in the
CAPP databasc, Junc 2015 updates.

s KEEEIRZ 12 554 E DMFT Lh#Rbigsy
Bt 0 ARIBRIE 108-109 4 "6 £ 18 BRI HE K HPHE N RFAE SRS, » B 28 E
Z R EEIR T - ARSTRYETERAE 2012 2 DMFT index J 1.84 ~ FIIHAE 2019 2 DMFT index £ 0.35
HZAE 2016 & DMFT index & HH 0.20 °
frar i =fErt - EN ORI SERIRETZ T » MR DR R e AR 2R
RIS EHR RIS - Kbt - SEOEBE AR ~ 7 KB - S EiRESHEnI /NG
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8 - MEITHBEI RS E) - R NITGEEESRARIE - R LR R RIRSARFE A MRy A G b -
(=) BAZFRRBIE R
ARBE A AR e F R B 1 e e s 28 — 1 (111 ~ 115 ) BUERZ - IRAMEEIR GE AL
TRRATRIE R 82 FLIARHARBE I —Efm=rILESR - BRI A G A0S, - HEE R5E 80.48%
(FRET) - BRibzIh - B T EEREIEAS i s kA < s sy (SIES ) - BERELR
92-94 FEHYFIAAG FALLAEAAT e - (BRI ORGSR 2 - A Rl tHRR A 0
w"HE N HASMEEGRNRSE -

MEAZ -BARBSFHATRARZAZERRE

/
\

FEREA) 3 33 Bk A X
79 BEmE &k 1. Fik X BATE  86.9% -
673 A 2. BB :33% -
15~64 & 3. B F 1 48.9% -
4, FHEATT A FH56%
11% o
82 YEME | &9 1. FRBBETE:933%-
537 A 2. FiiERIE d 1 6.7% -
49.7~50.2 &
9294 W% 8,462 A 1. FHE B BATE  94.8% o
35~44 % 2. FHLBITE49.6% -
96~97 HBALRE 4,061 A 1. FABBATE: 9%
@A | 18~74 5%, 2. FFRAERE D 54% BAT
REMEEE | fd THER & T 3G o o
o
gl
104~105 Exp% 10,281 A 1. F B BAiTE : 80.48% o
147 4 48 A 81 2. FRABAGM % F80 8%
M EMRE > L 65K
AL BpeR A K & T AL BLER
FHEHM -

BA - BREFEN T ERBERRIGE
(BN B B s R O FEfERRE TS5 —HF )

MEAN S REAEFAFBEHEL2>OET R

R B o4 o $ 20T £%)

XN EH 92-94 & | RE 104-105 & | B.H 92-94 & | R 104-105 &
1834 & | 25.70+6.06 28.5242.18 0.00 0.00
35-44 % | 24.58:4.73 27.5042.71 0.20 0.00
45-49 & | 23.65+6.09 26.67+3.93 1.00 0.40
50-64 & | 21.00.46.09 24.9345.50 1.50 0.70
65-74 & | 14.3145.69 20.82+8.38 11.50 4.44

75+, 14.43£5.60 16.7249.27 17.40 9.99

> BHRR: AR TRE 104-105 FERERLEEAORRERS

BERMEE "TRE 294 F5MWERFREFATRRRAE

BN ~ EREBFAREGFEB R EOEAT R
(ER B BTEiaf e R OPRERETEE —H)
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e AR S el DUE (FREE) - 82X Co (REERIERE) el b7t - (2 AHAHT C2 >
C3 (FREESRIRRE ) G _ETTAURESS - FrLUF R R BN 2B AR R EERNER - G T nk
A ST A RAVEREEAR - BEAA RN e ESa i E ik - FEsts - Bgs - AREE R
BAfEIR - RPEEER T B L IWEDIRE » B B TG E -

G o = w3 ®
MINISTRY OF HEALTH AND A

WELFARE

7 B (2R EL BT R 38 Z LB ER

ERA(F) A8 CO c1 c2 a c4
(:3:3 (STE PEERRK

=2 (2016) 10,248 192% 239% 204% 262% 10.3%

FHIZ (2023) 9898 213% 49% 386% 272%  80%

.....

Co | <4 C3 |45
Cl | <4, #m C4 |26
C2 | <4, F&R |N/A| MZOMFE

1. 104-1055 % ' BEHEF AORRBASEHE, 2R RATAES TR86 - 104-105AF AN MR ELHNESE
A E i E R LR — & (P147) ,
2.110-112%E "REREREFANRRERASHE , (E2EAREE (BEE) "R 271 REAFREFAORRE

HAEHE - HEFFAMBERISESEHE ( Community Periodontal Index for Treatment Needs, CPITN ) RESRF i
737 (P102) 4 18

Bt « 2016 FELLK 2023 FE 2 F E 2R IS LEE
(Bv8 110- 112 FEHRBEREREZFEAOERRAEEHNRBSIHERPER )
(tEFERIEE (CPITN) : fEEAFERRN FHEAETFEARRNZEE - 0 ARE (LT ) 1 AFAR
HMIBE 2 AFEE L / FERT#HEA - 3 AEE <=bmm FEAERX 4 BEH >6mm FEER)

WHO 1£ 1982 421t - B IR KIIREC HARY (natural teeth) » f/AWELREH 20 4 > &
REPRAT 20 FEDL B H RIS - THIRRET &kt - tdkaei{Lrh 2 ANHIBEE IR EE - 206 21 FHH
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