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Abstract: Preservable root canal sealer had received extensive attention because of its well application in the
therapy of pulpitis and periapical periodontitis. The objective of this study was to develop a new kind of pre-
servable root canal sealer based on calcium phosphate cement (CPC). Metronidazole-loaded mesoporous cal-
cium-stabilized zirconia, as a developer, was added to increase the sterilizing effect and exhibited good ra-
diopacity and sealing ability. The physicochemical properties of sealer had no obvious change during two
months when premixed and stored at 4°C, 50% relative humidity (RH). With the addition of moist agent and
gelling agent, the workability and the microstructure of sealer hardly changed in two months after being
stored at 4°C, 50% RH and the metronidazole could be released slowly so as to inhibit the growth of bacteria.

Keywords: preservable root canal sealer; calcium phosphate cement; calcium-doped mesoporous zirconium

oxides drug controlled relaease

TR AT i TR AR & FE SR 57 RO B 1

LfE, RANE, WEE, REX, X
JEITRE: MoEVERG, fEg JE), HE, 361005
Email: zdfeng@xmu.edu.cn

B . RS FRIRAE A —F IR GARE LEAA, DA A AR s S 40 5 B 6 4 B AT B AR
FaEF R T2 RE, AR RIMEHIELE F kb RABENILEALE, FF aek i RLILEA,

YEARE H XBHA EBRRT AN—ZSZ R

B K ABRIE K ERA, R A

HARE AHATHE, L REW: IR 69 NI R T A A&k, SMARGE 4°C. 50%A8 IR 4
BT, AASF AR 6 it A AR M LTI T4k, sbIMZMA B A RIF 69 2R A AR
e, F ANk — BB 1) A T DA R B AR BARE I KRR .

KEEIR): Thd A AR A

138§

A ¥67 (Root Canal Therapy, RCT)J&¥A97 &%l
FHEW SRR A RO, Rt E s BT
FebVRIT R . REVR YT ) U B R AR A I PR
AR B VIR, TERBT R T e Jy
4L, [R] r AR AR AR B LR @ A AR H TR
T BRI 5 10 o R AL 148K 2 SO A IR
FERF, AIBERREE KT IVT L EAREE T A KT YT B
T TR TIT S 40 IR B At . 3 b 3 £ 7=
K25 SR T W A 5 A 2 () R e, A P e B /D
T FRIR R 5 WA PR AT ORI R A T I 7 o IR G AR 72

BREAS B KR 45 A8 LRSS

BEEWMAB: BEANKEAET (2005HZ01-3) ; BEHMEUEE
T8

978-1-935068-41-9 © 2010 SciRes.

ESEIE Teg

BRI Q)R IGRERAE I ] (2)34 K T k177
HGARI ABSRJLE, NEmE SR )
AN OB 22K, MR SR FR A TE R 4
PERHEATE, SRS R AN R R S O P fig . A
Ca(OH), Slfi 4y 3= 2 J5URHY Vitapex ™7l BLAR TE 77
I, {HJE Ca(OH), AAEMI B Wiz, Afeseadt
PIARISSLEY, phAah, MU TE RN, B4 LUR
T 177 ESCE I A0 1T = ) I R S0 ikt e AR U AL, AR
BRI 40 B 7= M S A O 1 I, Ry AT — 52 (4
f R

T 255 1 /K Jé (Calcium Phosphate Cement, CPC)
YER — LU A B RBHME AR, DAILAE YA A
e ALy SR R R A BADRE SRS 22 SR T2 O,
M7 HL B A v A O F A B T A AR SOR 4



493 Scientific

i i i icati LR
The 7th National Conference on Functional Materials and Applications %% Research

FeE LA ES A Bk, R R e 47 8 LB A AR
EHRRA, WIS W) 1 G2 MR TR K B R R R
SEPURTY RAER . P RIESR L AR R S 0 R
NIEK T RIFIAEA I 8], 4k T I R R F I TR), - AR
JiAE T IR R o
2 KWAZE

ASCR AR G A T2 56 S 15 24 A LA
ARAET, I R S B FILALIE A, LR R
T SN 5 T RE LA e Uy R 7). iz B
T RS 11 K PR AR FH AR 7] 5 3 e [ AR
B 15 £ i R] A R AS AR EORI R . FH X R i
X (X’pert PRO panalytical Netherlands)*}45 % & /i fL
FALETR R . 25 A 2B S AARAT AN RIS TR] (B B 22 3 A
)RR T 70 W R AT 20 A F 204163 A (Avatar
360, Nicolet)7Hr 4l R rb 2977 RES; H MTT ¥
TEUT AR 70 TR RL 40 g v T R 2 v AR
(ZRS-8G, RE)MNAHE WA R RE: &
1SO 6876:2001(E)Fnift, I THRAMIFI AN IE . 7l
VEIFTA] b2 IS TR R4 T

3 REERSHT
3.1 R EIR AT

R e D & N I =g R N EA R NS R
L(A) 32 G AR 2L A, [ 1(B) & FR A M 21
AbEE, 1K 1(C) B TR 2L A K . PR
Bt 3G EUAN E ERRE I S A T A B
HE 25, 294125 v H B 5 24 0 FH L (1535.16cm ™)
I (1477.87em™ A i PRshi%, BN T2
SR B E N FLEA AR T

FEA I 5 AR LT & AL ZH 2544 B T FRR M B
& C 1) XRD B Wil 2 fis. B 2(B)5 H M5
2(A) 2SN UR SR M L T G0, 4B A b e B
FHA e gt AR R AT S 0, KSR W 25993 -2 LR 2y 14y
BCRSAAAE T3 fLIE b, A S BLER OB X AFAE I
X5 AR AT B 23 18] R AT 4 M i I o & R B —
B, MR RSTHE R T 7R, 257 RAF 20
FEm A A7 AR TE B

3.2 X SRS R R

AN B AR R I e AR W P 3
Ao T SWEYo i ST AN WA 11 75 Sk B ACR AR AN
i, A ERAMENERAR. &4 10wt% 55257

1509

IR P IIA B A — € R RCR, (HRIA A
R 5747 15wt St 551 RO AR FU5 401 70 REAR -t i
S I AN S Bl a4, RS
ST AR ML

T(%)

2000 1800 1600 1400 1200 1000 800 600 400
Wavelength/cm™'

Figure 1. IR spectra of metronidazole together with carrier before
and after drug storage
(A) metronidazole/carrier (B) metronidazole (C) carrier
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Figure 2. XRD patterns
(A) carrier loaded with metronidazole
(B) metronidazole mixed with carrier
(C) metronidazole
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Figure 3. The radiographic visbility of filled tooth with different
contents of developer
(A) 5wt% (B) 10wt% (C) 15wt %
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Figure 4. Morphology and phase of root canal sealer
(A) fresh sealer (B) blank Sealer (C) preservable root canal sealer
(D) preservable root canal sealer (m:a-TCP o:DCPD 0:CC)
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Table 1. The relative growth rate of extracting solution RGR(%)
and toxicity assessment
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Figure 5. Metronidazole delivery properties with time
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