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ol S. mutansi glycosyltransferase& 0|3 A Aol Al w484 o
¢l 2F7H(glucan)s AT o] HIFEAY tERFE AHY 7)ol HojA A
of FEwWoel Algto] FHSEE ketFEth(Hamada®t Slade, 1980). A& W S,
mutansE HES AF AFES ©@FIEUAtelA AHS whEolA ol @3 &
3t (Arends®t Christoffersen, 1986). o] &t X|o}--21 55 o st Wi
= EAAAAE(Rawls 5, 1983; Young &, 1996, Swartz 5, 1984), 3 &4,
chlorhexidine(Jedrychowski &, 1983), XWAL+d Mz A& GTo] ARipa,
1985). o] & AHEFAAA = wFA Ko} §-21F ool wjg- g3pA ol

AHGF AN = FHAS7E A2

H x5
wolFo @y o R9F Aol §AZoRRE d

U o=

[e)

T2 F9e AE vAdE U
X w3

Ao} AT qTol EAHA o AH e ATt bk FAA

4 (dynamic process)®] 2 &2 (Brannstrom, 1984) %7] Xo} 259 A4 3]3}e}
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TFEEY @S T ATS dAEiEE =g #A ZEA = ATk
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= "WEste WSl Al=E At (Jedrychowski %5, 1983; Takemura %5, 1983;
Ribeiro®?} Ericson, 1991). 18} o]d EHE9] 482 ol 529 w9
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MA B AR AV 7 Wl mAE dtehe] Wstet Bl g el Ty Eo] o7
HAT olAH oAy A Fol= Aof AA S WA wapgkg 9 WA 2
d 59 EAALSol vEhdtH(Jedrychowski 5, 1983; Syafiuddin %, 1997;
Tanagawa s, 1999; Kudou %, 2000).
olo wpg} HH FAEL F9-2o] v WS TAEA HAsd EF AA 9
GRS T A 2ol dFH F-F<(adhesive system)s ARE3F] A
H,

=3
ob-5% AWl 4 A

_2_



= A4 ammoniumAl ©F Al methacryloyloxydodecylpyridinium bromide
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Fig. 1. Pit & fissure sealant (Concise™) used in this study.



Fig. 2. Light curing XL 3000 device used in this study.

ot

2 A7l Abg¥ P dels API(Nisho, Japan) o2 ¥ - f7] B@ it

AolH(AA 2smF5A F-71&A + 771> A).

Fig. 3. Antibacterial filler (AP7).
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Table 1. Sample identification of sealants in this study.

Concise™ AP7
Code name
(part) (part)
Control 100 0
S-AP7-05 100 0.5
S-AP7-1 100 1
S-AP7-2 100 2
S-AP7-5 100 5
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T 0.5 mm, 27 10 mm2] Teflon o AHAFHANAE A9 @i A
< 77 4024 F 80x1r FE et AlHs Akl
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B Aol APTS Wb ANGTAAA ) ALEAHS BT 9lskol
Az o% #0535 4FL ol FHAT. ATE L-929F AL, A

o
% 10mm, F71 2mme] A Adse] EWS Ak T WAl HEA

7]17] Aol ethylene oxide 7}~ Wirstgeh N 2T Faie, SAdu=x
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o] A8} ¥ Eagle's agar medium® F% 5ol neutral red vital stain &<}
10m= A3 FH7bsto] dwol] dAlole] HA =S 3 5 3023F WA 83
FA A AAG L Thse W] AHS o] WAATIEE & F 37T
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Table 2. Zone-index, Lysis—-index and Response-index Criteria.

Lysis index Description

0 No observable lysis

Up to 20% of zone lysed

Over 20% to 40% of the zone lysed
Over 40% to 60% of the zone lysed
Over 60% to 80% of the zone lysed
Over 80% lysed within the zone

Ol B~ W N =

Scale Response index Interpretation
0 0/0 Noncytotoxic
1 1/1 Mildly cytotoxic
Moderatel
2 2/2 - 3/3 . Y
cytotoxic

3 4/4 - 5/5 Severely cytotoxic

_11_



1. AP7 229 ¥+

A7hste] A

KN
=

Concise™ ¢ AP7

Fig. 6914 &

[e)
Zah<y

. T™M
4 d%o] Concise & 2w F

o)
=

7}, Fig. 7oA

il

= A

279l

)
=

Qo AP7

A~
T

ke
il

el

B

o

Q,_

puzel

+
il

el

A

¢}

T A YA Y (inhibitory zone)”7}

julg

0

7A

B
K

el

X0
~
;oo

N

e

_12_



(a) Concise™ (b) S-AP7-0.5
(c) S-AP7-1 (d) S-AP7-2

(e) S-AP7-5

Fig. 6. Optical microscopic images of sealants incorporating different
amount of AP7 filler.
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Concise

Fig. 7. Inhibitory effect of AP7 antibacterial filler on the S. mutans on
the agar plate.
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1.0
—=&— Nothing
084 | ¢ Concise™
S-AP7-5
—v— AP7 pellet
> 0.6
.a —
c
a
_ 044
©
0
a
O 0.2 v
y
— v’iiiiiififif)v
P Sy 4
0.0 =
; ' — : :
0 10 20 o T T

Incubation Time (h)

Fig. 8. Optical density of S. mutans in BHI broth incubated in the
presence of (a) nothing (b) Concise™ only (c) S-AP7-5 (d)
AP7 only: Initial bacterial concentration in BHI broth is 1X10? cfu
/ml, Bwt% of specimen was added into 20m¢ BHI Broth.
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(a) nothing (B) Concise™

(c) S-AP7-5 (d) AP7 only

Fig. 9. Colony images on BHI agar plates incubated in the presence of
(a) nothing (b)Concise™ only (c) S-AP7-5 (d) AP7 only.
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2. o EHY &5 Eo| e I Y
Fig. 102 Z}7F th& 49 AP7
wel 4zt SR E S A3 Aol

—=&— Nothing
0.8 —&— AP7 elute (2.5ml)
' AP7 elute (5ml)
—w— AP7 elute (7.5ml)
AP7 elute (10ml)

0.6 =
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® L RE 06 c— . 1
5 LR S $
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— 04
©
0
=
>3
O 024
0.0 = [V

T v T y T y T y T Y T
0 10 20 30 40 50

Incubation Time (h)

Fig. 10. Optical density of S. mutans in BHI broth incubated in the
presence of (a) nothing, (b) Concise™ only, (c) S-AP7-0.5, (d)
AP7-1, (e) AP7-2, (f) AP7-5. Initial bacterial concentration in
BHI broth is 1X10? cfu/mé; 12.5-50% of AP7 elute was added in
BHI broth.
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3. 5 THAR % AP7Y AT AATH

Fig. 112 45 &89S a4 24A17F viYE S mutansE o}7F LA 8] =] o
A EA 7 ARZ
Concise™, S-AP7-1, S-AP7-2, S-AP7-5%A & Ao Z2o] dgAw AL <

& 9

(a) Concise™ (b) S-AP7-1

(c) S-AP7-2 (d) S-AP7-5

Fig. 11. Inhibitory effect of sealants incorporating different amount of
AP7.
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Zone index

T™

S-AP7-1
S-AP7-2
S-AP7-5

Concise

Table 3. Zone-index, lysis-index and response-index of sealants as a

function of amounts of AP7



(e) (f)
Fig. 12. Cell toxicity images of (a) positive control (b) negative control,
(c) Concise™,, (d) S-AP7-1, (e) S-AP7-2, and (f) S-AP7-5.
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Abstract

The inhibitory effect of light-cured pit & fissure sealant

incorporating antibacterial filler against S. mutans

Hyuk-Joon Jee, D,D,S.,
Department of Dentistry
The Graduate School, Yonsei University

(Directed by Professor Byung-Jae Choi, D.D.S., M.S., Ph.D.)

To prevent the secondary caries caused by microleakage, the antibacterial
filler (AP7) was added to the conventional pit & fissure sealant (Concise ™
3M Co., St. Paul.,, MN, U.S.A.) to produce a new antibacterial pit & fissure
sealant. The experimental groups were compared with the conventional

sealant of biological property of the antibacterial ability.

The results were as follows :

M

’

1. After incubating S. mutans in agar plates with AP7 and Concise"
Concise™ itself showed no antibacterial activity whereas the inhibitory zone

was observed around the AP7 filler.

2. The growth inhibition of S. mutans was evaluated by the optical density

M M

of the culture media with Concise® , Concise" incorporating 5wt% of AP7

and AP7, respectively. The growth of S. mutans was strongly inhibited in

M

AP7. In contrast, Concise™ and Concise™ incorporating 5wt% of AP7

showed no remarkable difference in the growth inhibition.

3. After addition of 2.5mf, 5.0m¢, 7.5m¢ and 10.0m¢{ of the AP7 elute into the

culture media, the optical density was measured. There was no critical
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difference compared to the control group. It revealed that the inhibitory

effect of AP7 was not only affected by elute alone.

4. As the result of film adhesion method, the increase of AP7 added to

TM

Concise " enforced the antibacterial activity, which means the attachment of

bacteria to restoration was inhibited.

5. When the cytotoxic effects of the antibacterial filler(AP7) and that of the
fissure sealant were measured, the reaction index appeared to be 0/0 as the
cellulous discoloration index and the lysis index were 0, respectively. The
measurement of the cytotoxic effect on new product formed by adding
antibacterial filler to the fissure sealant revealed that the response index

appeared to be 0 once again, discoloration index and the lysis index being O.

This study showed the antibacterial ability increased as  AP7 content
increased. Therefore, it was proved that the antibacterial fissure sealant
introduced in this study had an excellent oral antibacterial ability. In
conclusion, the system developed in the study enhanced the antibacterial
ability of the conventional pit & fissure sealant and further research would
be needed to discover the antibacterial mechanism and the appropriate AP7

content for the most effective antibacterial activity.

Key words : antibacterial filler, pit & fissure sealant, optical density,

antibacterial ability, elute

_82_



_38_



