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Development of a root canal filling material with on-demand antibacterial activity
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In this study, novel polyHEMA/TMPT particles loaded with cetylpyridinium
chloride (CPC) were fabricated and incorporated into a HEMA-based endodontic sealer. Release profiles of
CPC, antibacterial activities, physical properties, and sealing abilities of experimental sealers
containing CPC-laoded hydrogel particles were evaluated in vitro. The experimental sealers containing
CPC-loaded hydrogel particles demonstrated on-demand release of CPC. By the antibacterial activity tests
using an infected dentin model, sealers containing CPC-loaded hydrogel particles were found to be
effective to kill bacteria in dentinal tubules. In addition, it was confirmed that acceptable physical
properties and sealing abilities could be obtained by adjusting the diameter of particles incorporated.



CPC

methacrylate (HEMA)

CPC

CPC

2-hydroxyethyl

Trimethylolpropane trimethacrylate
(TMPT)
CPC
HEMA
in vitro
(1) CPC CPC
HEMA TMPT
50/50 CPC 0.5
5 10 25 wt%
500p m
CPC 0.5%-
5%-  10%- 25%-CPC
0.5%- 5%- 10%-CPC
CPC
(2) CPC CPC
CPC HEMA
Soft (¢H)
CPC 30
50 100 500p m
CPC 20
50%
9 mm
2 mm

CPC

®

SS497

E. faecalis

*

6876:2001

®

25%-CPC

CPC
CPC
14 CPC
37 14

4 mm
6 mm
3.1 mm
Enterococcus faecalis
37 24

24

CPC

37 14

37 48

1S0 1SO
25%-CPC

10 2

24

EDTA

24

Fluid filtration

(1) crc
0.5%-CPC

120

(2) crC

CPC

CPC 20
10%-CPC
CPC

5%-

CPC



0.5%- 5%-CPC
CPC
4
10%- 25%-CPC 50%
14 CPC
14 CPC 10%-
25%-CPC
14
CPC
14 CPC
25%-CPC
10%-CPC CPC
CPC
©)
] ;
&
E 2
; * *
@Q&\ 0‘?&\ OPQ&\ $ 3 \""6
& &£ F &
& & & Y
@n\s@ ’5\0‘3 oﬂ“’g w‘g\ﬁ
*; ERM0ETRT

a,b,c, d: BEBXFRICHEEENHHTLEETY (p<0.05, ANOVA, Tukey’s HSD test,

1004 m
10%-CPC 30 50
100p m  25%-CPC

CPC

CPC
Soft
50U m
25%-CPC
100%

pom

*
50u m 25%-CPC

1S0

®

5]
w2

IS

w

= 24BF R
= 14B0%

Fluid flow rate (L min cmH,0%)
o e 9~

s ; p<0.05, ANOVA, Tukey’s HSD test (n=3)

n=5)

100

®

100p m 14
24 CPC
Soft

50p m 14

Soft

CPC
HEMA
CPC

3
Kitagawa H, Takeda K, Kitagawa R,
lzutani N, Miki S, Hirose N, Hayashi
M, Imazato S. Development of sustained
antimicrobial-release systems using
poly(2-hydroxyethyl
methacrylate)/trimethylolpropane

trimethacrylate  hydrogels. Acta
Biomater. . 10(10): 4285-4295,
2014.

DOI: 10.1016/j.actbio.2014.06.016.
Takeda K, Kitagawa H, Tsuboi R, Kiba
W, Sasaki J, Hayashi M, Imazato S.
Effectiveness of non-biodegradable
poly(2-hydroxyethyl
methacrylate)-based hydrogel
particles as a fibroblast growth

factor-2 releasing carrier. Dent
Mater . 31(11): 1406-1414,
2015.

DOI: 10.1016/j-dental .2015.09.007.
Kitagawa H, lzutani N, Kitagawa R,
Maezono H, Yamaguchi M, Imazato S.
Evolution of resistance to cationic
biocides in Streptococcus mutans and
Enterococcus faecalis. J Dent.

. 47: 18-22, 2016.

DOI: 10.1016/j.jdent.2016.02.008.
5
CPC
141
2014

10 30



o

Ma S, Chen JH, Imazato S, Takahashi Y,
Kiba W, Takeda K, lzutani N, Kitagawa
H. Mechanism of detoxification of the
cationic antibacterial monomer
12-methacryloyloxydodecylpyridinium

bromide (MDPB) by N-acetyl cystene.
The 6th International Congress on
Adhesive Dentistry, January 31, 2015,
Bangkok, Thailand.

Kitagawa H, Kitagawa R, Takeda K,
Tsuboi R, Sasaki JI, Hayashi M,
Imazato  S. Endodontic  sealers
containing CPC-loaded polymer
particle with long-lasting
antimicrobial release. International
Association for Dental Research 93rd
General Session & Exhibition, March 13,
2015, Boston, USA.

Kitagawa R, Kitagawa H, Hirose N,
Yamaguchi S, Mehdawi M, Hayashi M,
Imazato S. Antibacterial effects of
self-adhesive resin cements
containing chlorhexidine. The Academy
of Dental Materials 2015 Annual
Meeting, October 8, 2015, Hawaii, USA.

CPC

67
2016 4 16

KITAGAWA Haruaki

50736246



