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T2l /AHEME Q2| L 2IXHCu/Bioglass nano
particles;Cu-BGn)E #7I&t Mineral Trioxide Aggregate
(MTA)2| &4 A = 7t
Physical and Antibacterial Evaluation of Copper/Bioglass Nanoparticles
(Cu/Bioglass Nano Particles; Cu-BGn) in Mineral Trioxide Aggregate(MTA)

ASOf, 27"
ojzrista A gT, sATsta X ghaska”

E dA4E AYE] Ortho MTAS] AAEA 8 Ui=dAHbioactive glass nano particles)oll 7(Cu)
0.5, 1.0, 2.0, 4.0 wt%s H7}oto] M2 Cu-BGn MTAE ZAJstal AldF&AES 53t Fdaet 24
Brletact. AstAzt YEFEE 1SO 6876(2012) 20 W30 A% 4 mm, ¥4 6 mm AlHES A%}
o] AAEsIP o, ddad= S mutans, B faecalis 2709 #FE ol-&sto] Hrletct. Ad A} HSHA|
3 4EAEE Cu-BGn H7HeE SAIFCE §ost Afo]& HolA| AUTHp)0.05). FoAd A T
Ortho MTA®} H| 3l Cu-BGn 4.0 wt% H7ISt S mutans AE 7oA F2 HaF A4S HYPon &
AFOCE o5t AFol7} YEFHTHpC0.05). E. faecalis ABFNAE 4.0 wt% 715t ZolA BAZoZ
95t Apol& HHTHp(0.05). °l= Cu-BGnol AldHat A &3b7} 9l&-2 AL Aolgt AlmHY. TS
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Abstract

For this study copper ions—containing bioactive glass nanoparticles commonly used in mineral trioxide
aggregate (MTA) was developed to improve the mechanical properties and promote antibacterial effect
of MTA with the original material. The mechanical properties and antibacterial activity of Cu-BGn
incorporating varying amounts cooper incorporated bioactive glass nano particles(BGn) 0.5,1.0,2.0 and
4.0 wt% in MTA were characterized composition of the resulting were investigated. The compressive
strength was calculated by weighing specimens with a diameter of 4 mm and a thickness of 6 mm
according to 1SO 6876 (2012). The antimicrobial effect was evaluated using two strains of S. mutans
and E. faecalis. The mechanical properties of the test results was Cu-BGn increased no statistically
significant difference was observed (0)0.05). Adhesion experiment results S. mutans in contrast to the
control group Ortho MTA, 4.0 wt% of Cu-BGn added experimental group showed a significant
difference was observed (£€0.05). Also, £. faecalis statistical analysis indicated a significant difference
for antibacterial agents between control and Cu-BGn containing(e0.05). It seems that this Cu-BGn
proved that even a antibacterial effect was demonstrated. Therefore, it was suggest that it is necessary
for in—depth research into various environments that can reproduce the oral environment.
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AL f8 Ure=YAHbioactive glasses nano
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53], Cus oE 7184840 Hlst] o5 A
AFtiedAtet e o YA FshAel &
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1.2 Cu-BGng Z7Ist MTA HZYH

MTAE= 3 =old 7F¥E Ortho MTA
(BioMTA, KOREA, Lot number OM1604D12)& At
&otlet. Az FH-8A2Y f9 dkedR
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2.3 ¥ &4

7IAE B HrkE Yste] 0, 05, 1, 2, 4 wt%
Cu-BGn MTAE SO 714 6876[16]°] w=t 4=7
TE W7} oloith Al 2 Adad 10719 AlHE
Zﬂﬂ%}mﬂ% Az AAHE Ejtste] £23 &
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Fetact. AEFEE 1SO 14 6876[16]°0 et 2
73 4 mm, &°] 6 mme| AU FYo| & =S
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&= E = P/ar?
o714 P= o Al Hdislks, r& AlEY RS E
gtk
AFZAE7|(Instron 8871, Instron 3344,
Norwood, MA, USA)E o835t 9 1 mm/min®]
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2.4 Nt 22 A

S mutanstATCC 25175)%} E. faecalitATCC
19433)8 2+t A=A ZJAlof wzh HHOJ:; to] 1 x
107 CFU/ ml $E%1et. o129 100 ulE 12 well <F
o E0l= BvE AW HH fof ojE 1A[7H
B9t 5% C0O29] 37T incubatorolA 8% & PBSZE
33] AIE sttt AlFE AJHE 2L 12 well plate
2 {2 |5 77} viFet =L HAHR] 2 ml &l
2 3 3ARE iRt 10%e] ZHA
(PrestoBlue®, Molecular Probes, USA)E H7Fokal
thA] 1A]7E o]F 96 well-plate©]] 100 pl go} ufo]3
2YH7|E ol&sto] FFEE 570 nmeollA 600 nm

oA AlHF 33] §iE &5t thBioTek, Winooski,
VT, USA). BE AP T4 A2stglch
3. NEEA

BAIEA2 SPSS Statistics 20 (SPSS, USA¥E ©]&
stolom, A A8E B9l HHEdE g]lst 4
o] A Hluet ﬂ%*e‘fﬁ A3H= one-way ANOVA

Tukey HSD th&bl £4& sto] §94F p<0.05
51t
. 2 o

1. =43tAZHNet setting time)

247t Cu-BGnE Z7IRE MTAS]  #HshA7R
348-355%0 2 Z4=|QIcHFig. 1]. Cu-BGn 2.0%%
4.0%9 =2 FFE Sl= A¥FE Cu-BGn
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Fig. 1. Net setting time for the Cu-BGn containing
MTA.Same lower case letters indicate no
significance different (p¢0.05)

2. Y=L (Compressive strength)

Cu-BGne 71t MTAS] &%= A= [Fig.
2]0ll Yepoich. ¢4&E74=E Cu-BGne A7IekA] &
LS MTAE 45 MPa 91, Cu- BGn2 4.0% &7Ist 4
Lol A 53 MPag BT, 0.5%, 1.0%, 2.0%1A
= 242} 47 MPa, 47 MPa, 48 MPaZ 34 xo]7} ¢l
k. AvH o2 iz 9 ALIe] BAFCRE &
9t Aol EolA| AUTHp»0.05).

I CcuBGN 2%
CuBGN 4%
a

Compressive Strenght{(Mpa)
M W B th &
s 2322

-
ind

=

CuBGed  CnDCsd3 CubGal  CubGal  CuBGud

Fig. 2. Compressive strength of the Cu-BGn. Same
lower case letters indicate no significance
different (p)0.05)

3t Al 22 A AT [Table 1]4 [Fig. 3 (A-B)l°ll
mutan(SM)T59] AIZI=

Cu-BGnO (0.13-0.64 nm), Cu-BGn0.5 (0.14-0.63

nm), Cu-BGnl.0 (0.13-0.62 nm), Cu-BGn2.0
(0.10-0.51 nm), Cu-BGn4.0 (0.08-0.37 nm)°Z 2
A7t AgFoAE Cu-BGnO (0.32 nm)o H3|
Cu-BGn4.0 (0.11 nm& BAZOZ |23t Xlol&

At (p€0.05)[Fig. 3Al. E. faecalisEF)w5 A8 2
¥H= Cu-BGnO (0.05-0.63 nm), Cu-BGn0.5
(0.10-0.60 nm), Cu-BGnl.0 (0.07-0.58 nm),
Cu-BGn2.0  (0.09-059 nm), Cu-BGn4.0
(0.08-0.47 nm)Z S, mutans(SM)a@3} TR 2 2
A7 AEFEREE  Cu-BGn0 (0.20 nm)ol B3|
Cu-BGn4.0 (0.09 nmZ SAZoE |FoJ3t Xfol&

At (€0.05)[Fig. 3B]. L&tk Cu-BGn4.07-Z A
QJ5klE Cu-BGn0.5, Cu-BGnl9} Cu-BGn2 +OllA]

= BAFCE {3 Zpolg HolA] AUTH(p)0.05).

Table 1. Comparison of mean values and standard
deviations of bacteria adherence

Time Concentration of Cu-BGn(wt%)
G0 | cuo | Cu05s | Cut.0 | Cu20 | Cud0

1 ]0.13(0.03)°| 0.14(0.04)7 | 0.13(0.03)°| 0.10(0.05)* | 0.08(0.05)°

2 10.32(0.05)*| 0.30(0.03)* | 0.27(0.02)? | 0.25(0.03) | 0.11(0.04)°
SM

2.5 [0.49(0.02)°|0.46(0.05)°| 0.43(0.02)*| 0.38(0.05)*| 0.21(0.02)°

3 |0.64(0.04*| 0.63(0.02)* |0.62(0.04)* |0.51(0.04)° | 0.37(0.04)°

1 ]0.05(0.04)°|0.10(0.04)* | 0.07(0.05)°| 0.09(0.04)* | 0.08(0.04)?

2 |0.20(0.05)*| 0.18(0.04)* |0.16(0.05) | 0.10(0.05) | 0.09(0.04)*
EF

3 [0.35(0.04)*0.32(0.03)* | 0.31(0.04)| 0.26(0.03)| 0.14(0.05)°

4 |0.63(0.05)7|0.60(0.05)* | 0.58(0.05)° | 0.59(0.04)* | 0.47(0.05)°

Means with different letters are significantly different at p¢<0.05.

5

Absorbancs (S70-600 nm)
Absorbance (570600 wm)
3

B

Fig. 3. The bacterial adherence on the sample surface
after incubation for (A) S. mutans (SM). (B) E.
Faecalis (EF).Same lower case letters indicate
no significance different (p{0.05)
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Pt ERTHp0.05)[Fig. 3Al[Fig. 3Bl.
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