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ABSTRACT

Objectives: The aim of this study was to investigated the surface roughness and change in the
amount of adhesion of Streptococcus mutans to the commercial pit and fissure sealant containing
cerium oxide nano particles(CNPs). Methods: The CNPs was incorporated into a commercial
pit and fissure sealant at 0-4.0 wt%. Disk Specimens (¢ 10 mm X 2 mm) were prepared by
light polymerization the front and back for 40s. Average surface roughness was measured and
Streptococcus mutans adhesion was observed under confocal laser scanning microscopy (CLSM)
after 24 hour. Data were statistically analyzed by one-way ANOVA and Tukey HSD? post-hoc test.
Results: Difference of the surface roughness(Ra) between groups was not statistically significant in
both non CNPs group and CNPs group(p>0.05). In CNPs group, the amount of S. mutans adhesion
was significantly different between control group and decreased in order of CNPs 4.0, CNPs 0.5,
CNPs 1.0 and CNPs 2.0(p<0.05). Conclusions: Within the limitation of this study, these aspects of
oral bacteria performances suggest potential usefulness of the CNPs incorporation, especially CNPs
1% and 2%, in pit and fissure sealant for inducing antibacterial effect.
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2 Aol ARSE ST B4 nRE AR Concise™(3M ESPE, USA, Lot number
N758202)& ©]- 835193 MlE-2Ake | =LHe 2K Cerium(IV) oxide, Sigma, st. Louis, MO, USA, Lot number
MKCD7986, < 25 nm particles)& 7}ttt F53tol ARE B2AP = LEDYEA|(Curing light.
VALO™, ultradent co.. USA)E- 0] 85131}
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Table 1. The composition of pit and fissure sealant containing CNPs

Materials cod Pit and fissure sealant Cerium oxide nano particles
ateriais code Concise™ (wt%) CNPs (wt%)

CNPs 0 100 0

CNPs 0.5 99.5 0.5

CNPs 1.0 99 1.0

CNPs 2.0 98 2.0

CNPs 4.0 9% 4.0

2) Nz

Ho ] AHEE Al Bl E EER AR t]23 FHl2] ¢ 10 mm, 2 mm Wol CNPsE 71t
AT RANE 71571 4717] S 74 3 S 24240 3Tl A A 3T

e 7k dgzntck S7iH & 2570 A

100% o”—HSE 2ol IAZE B S AJHS AR Al
519300 A 2R AJEH-2- SiC #400, 800, 1200 gritS ©]- &350 2Im
RE AJH-S Ha#sIcHPerson meidcal, Korea).
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3) 827 (Surface roughness)

AHES] BEHAY| 42 BEAHOZ 2AH §5771(S-400, Mitutoyo, Japan)2- ©1-&-
310 0.5 mm/se] £ 2 Al FYollA 40 mm A=) S S5k ’é“’-ﬂ AT 38] EAsto] BHA
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4) Streptococcus mutans 234

ARt w5 Streptococcus mutans(ATCC 25175)°|™ B3t Brain Heart Infusion(BHI, Difco
laboratories, Dickinson)ez|oll 5% CO, 37°C incubatorilA] 8531 0.0, Hl Al ffof] i =
1x 10°* CFU/ml2) @5 100 2 5% CO,2] 37°C incubatorilq 1417+ B2519{C}. AJ5S PBS -840 2 A
2] 5 12-well platec]] BHI BiFHS 2 & 5=0] EJ3HE- ¢Jal] incubatoreil A 3A17F Bt T AE
E2(PrestoBlue®, Molecular Probes, USA)A|2FS- 10% 3]Af5}o] iFE Bl = 96 well-plate]] 100 pl &
oF F&= 570 nmellA] 600 nmellA AIZHEE wlo] A 22]t7| 5 o|-85to] Al 33] HEE SAslict
(BicTek, Winooski, VT, USA). 24417+ & LIVE/DEAD® BacLight™ Bacterial Viability kit (Invitrogen by
Thermo Fisher Scientific, CA, USA)Z 3 45t & Confocal Laser Scanning Microscopy(CLSM FV

300, OLYMPUS)Z AJ™H 9joi] 21 APH Hdead bacteria) &4 ¥H51IC
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Fig. 1. The surface roughness(Ra) values of experimental groups (n=5)

2. Streptococcus mutans S XY

71 XG4 (Concise™)A5 0l CNPsE 7 Fsto] Bl A Zzfol| wh Streptococcus mutans
T 2% Aah= <Table 2>} <Fig. 2, Fig. 3>0ll YERARITE Streptococcus mutanstd CNPs 0 (0.07-0.49
nm), CNPs 0.5 (0.03-0.31 nm), CNPs 1.0 (0.02-0.26 nm), CNPs 2.0 (0.02-0.22 nm), CNPs 4.0 (0.030.33 nm)
2 CNPsE 37I5H2] &2 CNPs 0°1] H]3l| CNPsE 371t & AddwollA SAA felsh ol & Helom
5] CNPsE 1.0 wt%e2} 2.0 wt%o H7Fet Aol A il 2 3 Hof F515H 5AA fofgh 2lolg 2
AHp<0.05)<Table 2><Fig. 2>.
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Table 2. The composition of pit and fissure sealant containing CNPs

Code
Time Concentration of CNPs (wt%)

CNPs 0 CNPs 0.5 CNPs 1.0 CNPs 2.0 CNPs 4.0
1hr 0.07 (0.01)° 0.03 (0.01)° 0.02 (0.01)* 0.02 (0.01)* 0.03 (0.01)°
2hr 0.12 (0.01)° 0.06 (0.01)° 0.03 (0.01)® 0.03 (0.01)* 0.06 (0.01)°
2.5hr 0.25 (0.01)° 0.13 (0.01)" 0.07 (0.02)* 0.07 (0.01)° 0.14 (0.01)"
35hr 0.49 (0.02) 0.31 (0.01)™ 0.26 (0.01)* 0.22 (0.01)° 0.33 (0.01)°

Same lower case letters indicate no significance between the different CNPs at each incubation
time by Tukey HSDa test (p<0.05).
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Incubation time (hr)

2.5 hr 3.5 hr

Fig. 2. Bacterial adhesion level of S. mutans

Streptococcus mutanss CLSMO 2 52410 2 Ui = AlE #-& 2Hol 2 J‘} CNPs 0ol 4] H2He
o] 7 A%l om CNPs 375k Addol|A] AP wto] =]l 0w £5] CNPs 2,04 Aol A 7Fg Be- Al
2 o] PAE|QITcFg. 3>,

100um 100pm

Fig. 3. Adhesion of dead bacterial on the experimental groups observed by CLSM (x10)
(A) CNPs 0, (B) CNPs 0.5, (C) CNPs 1.0, (D) CNPs 2.0, (E) CNPs 4.0 *red: dead cells
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