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Abstract

The aim of this study was to investigate the mechanical properties of pit and fissure sealant
containing cerium oxide nano particles(CNP). Used to mix with pit and fissure sealant (Concise™, USA).
CNP was added into liquid (0- 4.0 wt%) of pit and fissure sealant. The specimens for the vickers
hardness (VHN; 10 x 2 mm), Three-point flexure (FS; 2 x 2 x 25 mm) with flexure modulus (FM) were
obtained from cements at 1, 7, and 14 days after storing in (37+1)T distilled water. All mechanical
strength tests were conducted using machine (Instron 3344) with a cross—head speed of 1 mm/min.
Data were statistically analyzed by one-way ANOVA and Duncan posthoc test(cX0.05). Mechanical
properties of conventional pit and fissure sealant could be enhanced by addition of CNP. Three—point
flexure and modulus of pit and fissure sealant containing CNP were showed a slightly higher value not
significantly with the group(p)0.05). The vickers hardness values were increase significantly with
incubation time(e0.05). Results indicated that CNP can be used considered as potential reinforcing
agent for increasing mechanical properties for conventional pit and fissure sealant. Therefore, it was
suggest that the additional effects of CNP and research on a wide range of substances.

B keyword : | Mechanical Properties | Flexural Strength | Vickers Hardness | Cerium Nano Particles | Pit and
Fissure Sealant |

*

0| =22 SIEHAXHHO| X|¥S 2ot 3= 24 (NRF-2018R1C1B5043265)

HAURE 1 2020 042 01 AAREY ¢ 20204 042 20
AFAUX} 20209 04 17Y WAKK} © 2SO0, e-mail : nicekda@yit.ac.kr



2opAI L oA WS i R g
9] sho| WAYELER AWEH wWHAA Xot
Feiehd EAQI A1 F2 49t 77 245t Al
o] 3] rECIY AE AL ARE AL
7Fsd0] wie =2 FLlotH1]. AHITHAY= A
AL AAlekA] gal wRHo EAjehe Fal F2 Ao
ot GTUE ARSI v ©dlEe] 352 &
@stogxn 4] o] Bl o R HIET
AH2113]. sHAIRE el WAse witde 2%
A& Al Efdlof] 93t 0 T <l x7E Y
Bt ofugt AEAA Y B AR o)X X|oR-AlF
4 oA HARES ot 2R E T e A
ZJolcH4]. o]2fet AHETHAAY Hrol F2 &4
AL A ol DAl SR JAE F7lst
= B2 ARAAT} o]FojA 1 et ¥ 52[5] T
Al Bis-GMA®] fillerye] A7l w2t vi x5 d =
RIIHAE 5 2994 Jdo] MA=ENSS 45t
Fom 7 5612 AL} ol 55 BAL IR
(Bioactive glass nano particles; BGn)& #7510
B0 a7t 3= Harstgint o][7]= slolEEA|
olm}eto] E(Hydroxyapatite: HA) E|(fillenE 7t
Sto] HARKFS] S71%tel wet £71d9] g3t avz
gt AT Fleldttal stqict. a2 ol=gt
9] M7t JAY 2712 5840] AstEa d
TUHERY IFEo] JHHor HAE= A4S Ho
I AoH8].

T B2 A7 AYEAR L Y= AESAIE
U JAHCerium oxide nano particles ; CNP)=
559 AAZEHE o]8ste] AdEoR] 54 A&,
Algtd] EolE vlRoto] sPFEAE, AEXA], kA
S ot Eolol EujA2 g AHEHI Qe E40|
tHo-12]. &3] AlgSAIE Uedie #2319 ®
HAZ P/dote] H3 £ v]wsto] 43 A5t/ S
d 2go2 Qs HAA JFE v|A= ¢ &t
ARl EdoltH12].

olof] & 4= CNPY §4& &&-sto] AHI+4d
Aol d7kste B &4 7NAE B3 CNPEEl

¢

Il g7z X U

1. =

1.1 MIESAOIELH=QIXHCerium oxide nano

particle;CNP)/28 X|HIZTAMIY K=

£ Aol AREE ARG T = AEE B4 T
W= A|EQ Concise™(3M ESPE, USA, Lot
number N758202)° MlE2A| =W JRK(Sigma,
st. Louis, MO, USA, Lot number MKCD7986, < 25
nm particles)& FAB|wt%)Z AXFsA 0, 0.5, 1.0,
20, 4.0 %5 T & 22| E ol8ste] FAsHA
EAFSHA

N

.

2.1 AIHEE

£ Ao AR A|HAIZR2 &Elo|E ZEkA 9o
Zeoj2HE FES 9 LED IRAPI(Curing
light. VALO™, ultradent co.. USA)E o]&3}o] g
A 7 4024 FFF oFH. F8E AlE2 37T
100% AHEE F24x0 147 B3 3t o 22t
A EToA AlES AASHI AA EH A[HE 1]
ks AAS Y3f SiC #400, #800, #1200 grit®
53] vt F AFsct. Avt At AlHS SO
99170l wa} 37C SH<ol 19, 79, 149 EHst
=g

e oy

:

¥R N

2.2 S/LEL} BAS

FIZE} SIASY AlE-2 1SOTHE 404900 wt
2} £ 2 mm, #°] 2 mm, Z°| 25 mm9] 8HEEE
olgste] AFstgt. A& T AHLS ARAIE7
(Instron 3344, Norwood, MA, USA)E o|&3lo] &
T 1 mm/min®] $E2 AT 5% SH5H02

o 23] Sfstel AEshsict

N
oY)
0



MSSAO|ELIXHCNP) It RIHSTHAMTY 7| AR

GEO| O)Xl=

3 435

6 = 3PL/2bd’
o714 P i o-EolE, L AR skt A, b
L AIEO] E, d; AlEY A

2.3 H#HA AT

H]A A ZE=(HM-221, Mitutoyo, Japan)7]E °]&
sto] 3k 200 gfollAl FAIARE 202 A&kl tiHzt
o] 136° AHAZIEE tlololREE o]83slo] A5
th. S4E e AErlo] A2t dvgg o185t
of x5081&= TSIt AW EHSo] AAE
o] izt Bt 2ol(Dm, um)E A5 ©
24 ?j’ _,] tH7LA-1 710] Eq_ 2.5 d ,g].o]_% A= ] —f—xjo
o A 5719 AHE AHT 33] SAste] Bt
T2 oZ B4l st} AkEsklch

AL EHV)E F/A $o=2 2349 4289 =
WA AE thaalol 98] AAHEHASTM E384-10,

E
o, rlolt

2010).
A = d%/2sin(136°/2) = d?/1.8544
o71A d 5 F 249l Zo] mm, F=: 3% (kef)

HV = F/A = 1.8544F/d?

SARAL PASW Statistics 20 (SPSS, Chicago,
IL. USA)E ol&stler Azt HHAIZEe] A3t

2 A gdbus dYuix] BAREA one-way
ANOVA ¥ Duncan ©5H|m £
p<0.05011A4] AAIst3AT

b

HI7E 9 A9 A¥AI= [Table 113
[Fig. 1(A-B)lo] Uttt CNPE #H7hetA] gk A
HE 27 SEAEY A= 72.0-85.7 MPa,
CNP0O.5%= 75.4-88.1 MPa, CNP1.02 86.4-95.1
MPa, CNP2.0& 83-92.1 MPa, CNP4.0&
83.2-89.8 MPa® 193} 14Qo]A CNPE H7Ist A
P2 Tha e FEe 2ot 544 ot

Aol A ghgton] eASE CNPE H7tst
A e ARE FYBEO] FEES 18-23 GPa,
CNP0.5= 2.3-2.4 GPa, CNP1.02 2.3-2.4 GPa

CNP2.02 2.1-2.4 GPa, CNP4.02 2.2-2.6 GPaZ
CNP4OABZNA RIsH & Fughe Beott
fo] AgFolE BAH ROl Aol peht
A gpgket.

2. HHAEE

HIAAR L] A3l= [Table 113} [Fig. 1(C) of Yet
Wt} CNPE H7IHA] Y= AHE 2 H[AAH
Lo g2 12.8-13.6 kgf/ mmz, CNPO.5&
13.4-15.2 kgf/ mm? CNP1.0L 13.4-14.2 kgf/
mm?, CNP2.0& 13.9-15.0 kef/ mm? CNP4.0-&
14.2-17.3 kgf/ mm* Z4Z+9] 3t Bk e A9
oA 19 BI5iA ZA A|7to] ApstaA AEZE

o] Z7Isl¥ o E3] CNP4.0 AFEL 1Y, 14Y9
CNPE 7Rt A3wolA SAHCE FOlgt Aol&
Bk

Flesural trength (MPa)

1d 7d 14d
Immersion time(days)

Fig. 1. Various mechanical properties of the fit and
fissure sealant as a function of immersion
time. (A) Flexural strength, (B) Modulus,
(C) Vickers hardness
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Table 1. Measured strengths of CNP addition fit and fissure sealant(entries are mean values with standard
deviations in parentheses: the strength values with the same superscript letter were not significantly

different) (n=5)
FS(MPa) FM(GPa) VHN(kgf/ mm?

Code 1D 7D 14D 1D 7D 14D 1D 7D 14D

CNPO 85.7(3.5)° 72.013.4° | 85.4(9.0° | 22000%® | 18(0.1y 2.3(0.2¢ 13.6(2.17 13.1(0.5° 12.8(0.5)°
CNPO5 | 84.3(5.2° 75.4(155° | 88.1(10.2° | 2.3(00.0)%® | 2.3(0.1)° 2.40.1)® 15.2(1.6)* 14.8(0.5)% 13.4(0.4)®
CNP1.0 86.4(5.17 87.5(10.0y° 95.1(5.97 2.3(0.37* 2.4(0.1)° 2.4(0.1)® 14.2(0.95 13.5(0.6)* 13.4(0.3)*
CNP2.0 | 83.0(13.6° 89.0(6.5° 92.1(8.0¢ | 21027 2.3(0.1)° 2.40.1y° 14.8(0.7° 15.0(0.7° 13.9(0.8)
CNP40 | 83209.17° 85.0(9.3° | 89.8(12.9 | 2.4(0.2° 2.2(0.2° 2.6(0.1)° 17.3(2.4y° 14.2(0.5 14.2(0.2°

Means with different letters ar significantly different at £0.05.
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