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ABSTRACT

Objectives: The aim of this study was to investigate the characterization of composite resin
inlay surface with silane and non-thermal atmospheric pressure plasma treatment. Methods:
Composite resin inlay was used as a specimen, which was treated by sandblasting + silane
and sandblasting + plasma. The untreated specimens were assigned to the control group.
Specimens were analyzed for surface roughness, color change, and chemical composition.
Statistical analyses were performed using one-way ANOVA test (p<0.05). Results: The present
findings showed that the roughness and color changes of the plasma-treated surface were
significantly lower than those of the silane-treated surface. In addition, a change in the chemical
composition was observed on the plasma-treated surface. Conclusions: Based on the results,
non-thermal atmospheric pressure plasma could be a potential tool for the cementation of
composite resin inlay.
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Table 1. Material used in this study

Type Composition Manufacturer
Fthoxylated Bis-GMA (< 15.0%)

Tescera Indirect Composite ~ Reinforced microfill UDMA (< 15.0%) SB}IISCO) 11210-;
System composite Glass filler (< 80.0%) chaumburg,
Amorphous silica (< 25.0%) USA

o|H, 217 10 mm, 57 2 mm¢] Y A[H S ARGSHATE AlALS] Aol whet F3 £, AJHE-2 2000
B SiC AukA & o] 8ato] H4] Aukst & AxAIZITE BHO| 2] ol whe} 37He] 150 L3l
. B AR o1 g2 T2 RO R Sigltt AgTo v ARhg A2jdh 2, SetxutE A
3o 2 BEsigl o thxal Adae 712 10719) Als o2 Adsieith R Aol A
Ak X2, Zetznt X 2) o] ol W] 25uu500 um MEEekAES 3027 BHA 2 E 513
oh EETtAd A &, Akxe] 252 AlxAte] Aol et ks 12 2-85te] 102 & =%
e

el

oo
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ol
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>

™, Zet2ot 2|2 AATIAE ARFSo] 2 L/min £E & 1757t A 2si3int. 2 X 2] & 271 A

E(Rely X, 3M ESPE, St. Paul, USA)Z A|ZALS] A|AJAF o] whzt B215190ck 2+ 2] & AJH
(37£1) °CollA] 24412t 52t BksI3ict.

2, Hpd

1) 20 AE7 &4

U A & 2 Adee] W 2 & HEEE 57| flote] B A7 E SAsich v S A
o] 45HA FH 2% 247)(ContourGT, Bruker, Tuscon, AZ, USA)E o]-83}o] VS H.EojlA 2451

AkEd 22 (Ra) 3H2 715510 H, Tl nmE FH53ICH

re
rlo

ZARe| L, &, b gh 713, 5
AT A HA B2 =49 519IT}

1 e

AE =/(aL)2 + (A a*)? + (Ab*)?

3) 3FstA] st 37
0| 3F5HA A Yl jishs gels}r] flsto] X-4d HriAH 234 (XPS; K-Alpha, Thermo Scientific,
Waltham, MA, USA)E ©l-851o] B £4& AlYstolct. ciwtat A3 EHe] C1s9k 0 1s5 57
sto] EHe] Cof OH HIShE #Qlskarat sigict.
HEAEA
T A7), A Hate] AY Auk gre (Wag + ERExhE E}tﬂ?} o, ZF A 7JQJ FeakE
ol 7] J5tod SPSS 21.0 (IBM Co., Armonk, NY, USA) AL Eg]o}E o
A% & Tuckey AFE 72 A3 2{THp<0.05).

https://doi.org/10.13065/jksdh.20190017



310 - J Korean Soc Dent Hyg 2019;19(2):307-15

Ot AT e, Bekant el 2e) B ALYl A thE < BekxnidelE < Az
2 %02 7 UepTicTable 2>, thzol vlmsto] Bepad Aejs siglone MgPe] 4477}
%7}5401 Uebgeh. 3 AR A2l o 20| Bekn xjelg ghpuct oS AR ehon, foi%t
= LpehiQIcH p<0.05).

Al #gto] 24 A3k= <Table 3> 2t} t ol Hlwsto] Ak 2|, Eek2n} 222 AEZo|
1ojotz Ueht ko] A ’HSkE Kol x| oottt Agdwtyte] Al jiShs HQks u] At xj2)wtat et
20} 2] Afoofixt= At A 2]wte] A jist fofotA| 2 k2 UEATH(p<0.05).

3. 18t i)

FHO| 314 HstE &Rlst7| ffeto] XPSSAsIIT). thwtat, Sefxnt Xej, gt 42|
XPSHA2 Carbon®] #idteFo 2 glelsigirt. tjzxwtol H]wsto] 284.7 eVollA] Carbon-carbon (CH,
C-O)Lgo] ZepRut A G| Uehgor, et 42|t thawah -fASHIT B9k 288.9 eVollA]
LR carboxyl group (COOH, O-C=0)2 Z2}2n} xj2]o] 714 WA Urehigom Algh 222 thz
23} g A ATk 218 4 9I9it<Fig, 1>, 2] hydroxyl groupe] ¥ake 2}1517] 9J5t] Ols =
Eolgh Axt Zekzo} H2lwollM 532.8-532.0 eVellA] hydroxyl group (OH)©] 714 &7 Lebgtom o]
oA ThEt, Ak A2t <02 LERGTFg. 2>.

Table 2. The results of surface roughness

Group Mean =+ SD (nm)
Control 433.52 + 12.18"
Sand blasting + Silane 588.66 + 17.35"
Sand blasting + Plasma 526.86 + 8.18°

*b¢ different superscript letters denote significant differences by one-way ANOVA

Table 3. Color changes /AE* of specimens

Group Mean + SD (AE)
Sand blasting + Silane 0.755 £ 0.09"
Sand blasting + Plasma 0.601 + 0.13

*" different superscript letters denote significant differences by two-sample t-test
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Fig. 1. X-ray Photoelectron Spectroscopy (XPS) spectra on the surface of specimens (C 1s).
C: Control, P: Plasma-treated surface, S: Silane-treated surface
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Fig. 2. X-ray Photoelectron Spectroscopy (XPS) spectra on the surface of specimens (O 1s).
C: Control, P: Plasma-treated surface, S: Silane-treated surface
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