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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%) Schaurab
System composite Glass filler (< 80.0%) chaumburg,

Amorphous silica (< 25.0%) USA

Bisco, Inc.,

°l‘31, 2173 10 mm, —.—771] 2mm¢e! % /\ll—%i% A8t Al AL Aol mpat F3 &, AlHE-2 2000
ZAZIT}. O] HA 2] {Rol wht 37]2] 1TFEO = YRRl

E} ] 431 = O}Xl BT é IR0 = SiQict Ao = Aghg X{2|et &, Eet2atE *]g]
Shto 2 BEsielon, tixatat A2 212 10712] AlH.0 2 Ao th2a-g A|2fgh Ald(
Algh %EJ%, Zelzul He))e] ol WA &Fu|ut 500 pum AT EetAES 3027 FHA S 5191
o MHEERtAE 2 2] &, Aebxg] 152 Al2ARe] Aol ufet Agks 14 A-85to] 102 & 71%
RO, ZetRup A2t AATIAS ARESo] 2 L/min £ = 1852t A 2fsiich Zh x2] & 27 A
HIE (Rely X, 3M ESPE, St. Paul, USA)E AZAFe] |AAKEo] what Bxsigic). 2+ )e] & Al
(3741) °CellA] 24Xt 5t HksiQict.

2, ¢ty

1) ZH AR &4

T Y] & oot A Tte] B 2= LS 517| ffstel BH AA7IE SASIA HIRHE A
o] sgshA B 2= =4 7](ContourGT, Bruker, Tuscon, AZ, USA)E- 0]-835}0] VSI L =of| 4 2435131

Abed 2% (Ra) 3H2 715513 oW, Tl nmE E36IC

y
o
-

>

re
rlo

2l L, o, b ke 73 7, 5t
AT A HA B2 =9 519}

1 e

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

3)5} E.“*ﬂ"é

Waltham, MA, USA)% Ol &oto] W A4S AlsiAltt iR} e 379 Cl1s9t 0 1s5 57
sto] mHo] Cot OH Wshs SIskarat ahict.

HEAEA

T A7), A Hate] AY Auk ke (Wag + ERuxhE E}tﬂ?} o, ZF A {PQJ FeakE
ol 7] 5tod SPSS 21.0 (IBM Co., Armonk, NY, USA) AL Eg]o}E o

A% & Tuckey AFE 77 A5 ATHp<0.05).
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Chrda AT e, Bekant Hel2e) B ALYl A thE < Sekxnidel < Az
2 02 7 UepTicTable 2>, thzol vlmsto] Bepad Aejs siglone MgPe] #4477}
%7}5401 Uebgeh. 3 AR A2l 3 2o Beknt xjelg g uct oS AR ehdon, foi%t
= b iIcH p<0.05).

Al #gte] 248 3k= <Table 3> 2t} tZatol| Hlwsto] At 2|, Eek2n} 222 AE7o|
1ojotz Ueht Addto] A ’HekE Kol x| ottt Agdwyte] Al jiShs HQks u] At xj2)7tat et
20} 2] Afolofixt= At A 2]te] A jist f-ofotA| &2 kS UERTH(p<0.05).

3. 18t st

FHO| 314 HstE &Rlst7| 9feto] XPSSAsIlT). thawatl, Sefxnt X2l gt 42|t
XPSA2 Carbon®] #iteFo 2 gRlsigirt. tjxwtol H]wsto] 284.7 eVollA] Carbon-carbon (CH,
C-OLgo] Zep2ut At G| Uehor, et A2|ete thawah -fASHIT B9k 288.9 eVollA]
LR carboxyl group (COOH, O-C=0)2 Z2}2n} xj2]to] 714 WA Urehigom Algh 222 th
23} g A AR 218 4 9I9itk<Fig, 1>, 2] hydroxyl groupe] ¥3ke 2}1517] 9J5to] Ols =
Eolgh Axt Zekzn} A2l 532.8-532.0 eVellA] hydroxyl group (OH)©] 714 &7 Lebgtom o]
oA T, 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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