Journal of Digital Convergence ISSN 2713-6434 / eISSN 2713—6442
Vol. 18. No. 4, pp. 309—-314, 2020 https://doi.org/10.14400/JDC.2020.18.4.309

WA o] et wE w g

Characteristics of Resin on Antimicrobial Properties of Calibration
Devices.

Jeong—Ki Jo
Adjunct Professor, Department of Dental Laboratory Technology, Chungbuk Health & Science University

o}
S AL d87F Ak & AFAAE olE FHS] st HE dxd Ag—MSN, graphene —oxide
nanosheets(nGO), Cerium nanoparticle(CNP) 9] Y= A=S wA G A<l Dentarum 3|AF] OrthocrylS AF-&3}
o YR 39t tiv] TR 0, 0.25, 0.5, 1.0, 2.0% =S MMA o] 53+ 3 A FA] X Ao wjg} PMMA +2:
MMA 9 (1.2 : 1) HER £33te] g8 AlES ALl wgdg dx 3y A3, SARAE sisith FaAd
< 3 A7 wgE PMMA# ] Ag—MSNS -3 o) &(x1)3t4 - o] F718k3ItE nGOE PMoll Yo 3o
al ﬂ-’ﬁ*é—% %"e‘ -’F AN X,j,a]-xﬂ H2I7F 32 AR W) opd o] S8kl CNP sk

2 2k Polymethyl methacrylate (PMMA)+= X3} 242 A5 2 A3 g A G goz 3t +7
7

F

W A A PR b & 5 A
I
(<}

2)
Ezé *il U %Oﬂ et FE F A AsEAM FAH F8E AAH

Abstract Polymethyl methacrylate (PMMA) is concerned with promoting oral infection due to its low
antibacterial activity. To overcome this, the nanoparticles of Ag—MSN, nGO, and CNP were mixed with
MMA liquid in a weight ratio of 0, 0.25, 0.5, 1.0, 2.0% compared to resin powder using Orthocryl from
Dentarum, a calibration resin, and then instructed by the manufacturer. Accordingly, a specimen for
calibration was prepared by mixing PMMA: MMA (1.2: 1) ratio, and physical properties of the
calibration resin, antifungal experiments, and statistical analysis were performed. As a result of
antibacterial experiments, the antibacterial properties of Ag—MSN increased. In nGO, the antibacterial
adhesive effect increased hydrophilicity, not a change in surface roughness. The higher the CNP
concentration, the higher the antibacterial activity. This suggests its potential usefulness as an

antibacterial dental material for orthodontic devices and temporary restorations.
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Fig. 1. Orthodontic resin
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Fig. 2. Resin specimen
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Fig. 3. Contact angle analysis
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Fig. 4. Rechargeable long—term microbial anti—adhesive
effect of Ag—MSN PMMA with non—cytotoxicity
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3.2 nGO (nano—graphene oxide)

3.2.1 7% e 3W A% uE AR =& 5 g
A2 &3} nGO7} ¥3+ B FEoIA SF
oNe] FEo] wEERlen, -z Al
9] & AlE=EAdo] §lE nGO
t}. & Fig 59 &t}

3.2.2 %W A#7]+= Candida albicansell thak =]

A1 3t 4AE 289 F9F 2% nGOAA

3.2.3 FTIR ¥4 CO, COC ¥ CO Aol A v}ak3h
7+ Btk

>

B. nGO 0.25 wt%

A E R
H. Water contact angle

o 0.25

Surface roughness

= Polar (up)
= Dispersion (down)

:.5 1

0 02505 1 2
nGO loading (wt%)

0 02505 1 2
nGO loading (wt%)

NGO loading (Wt%)

Fig. 5. Surface characteristics
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Fig. 6. Cytocompatibility assay of incorporated
orthodontic PMMA
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