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ABSTRACT

SURFACE ROUGHNESS OF COMPOSITE RESIN ACCORDING TO FINISHING METHODS

Jeong-Bum Min, Kong-Chul Cho, Young-Gon Cho*
Department of Conservative Dentistry, College of Dentistry, Chosun University

The purpose of this study was to evaluate the difference of surface roughness of composite resin
according to composite resin type, polishing methods, and use of resin sealant.

Two hundred rectangular specimens, sized 8 X 3 X 2 mm, were made of Micro-new (Bisco, Inc.,
Schaumburg, IL, U.S.A) and Filtek Supreme (3M ESPE Dental Products, St. Paul, MN, U.S.A)),
and divided into two groups: Micronew-M group, Filtek Supreme-S group. Specimens for each com-
posite group were subdivided into five groups by finishing and polishing instruments used: M1 & S1
(polyester strip), M2 & S2 (Sof-Lex disc), M3 & S3 (Enhance disc and polishing paste), M4 & S4
(Astropol), and M5 & S5 (finishing bur). Polished groups were added letter B after the application
of resin surface sealant (Biscover), eg, M1B and S1B.

After specimens were stored with distilled water for 24 hr, average surface roughness (Ra) was
taken using a surface roughness tester. Representative specimens of each group were examined by
FE-SEM (S-4700: Hitachi High Technologies Co., Tokyo, Japan). The data were analysed using
paired t-test, ANOVA and Duncan s tests at the 0.05 probability level. The results of this study
were as follows:

1. The lowest Ra was achieved in all groups using polyester strip and the highest Ra was achieved
in M5, S5 and M5B groups using finishing bur. On FE-SEM, M1 and S1 groups provided the
smoothest surfaces, M5 and S5 groups were presented the roughest surfaces and voids by
debonding of filler on the polished specimens.

2. There was no significant difference in Ra between Micronew and Filtek Supreme before the
application of resin sealant, but Micronew was smoother than Filek Supreme after the applica-
tion of resin sealant.

3. There was significant corelation between Ra of type of composite resin and polishing methods
before the application of resin sealant (p = 0.000), but no significant interaction between them
after the application of resin sealant. On FE-SEM, most of composite resin surfaces were
smooth after the application of resin sealant on the polished specimens.
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4. Compared with before and after the application of resin sealant in group treated in the same
composite and polishing methods, Ra of M4B and M5B was statistically lower than that of M4
and M5, and S5B was lower than that of S5, respectively (p ¢ 0.05).

In conclusion, surface roughness by polishing instruments was different according to type of com-
posite resin. Overall, polyester strip produced the smoothest surface, but finishing bur produced the
roughest surface. Application of resin sealant provided the smooth surfaces in specimens polished
with Enhance, Astropol and finishing bur, but not provided them in specimens polished with Sof-Lex

disc. (J Kor Acad Cons Dent 32(2):138-150, 2007)
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Table 1. Resin matrix and filler of composite resins used

= —i— A3 FE-SEM (Field Emi ssmn—Scanning
Electron Micorscope) #22 F3dto] 43 H]wsl9

[. &z 32

1.4

oo

W=
2 Afd AHEE SEHE nAYAd Sl
Micronew (Bisco, Inc., Schaumburg, IL, U.S.A)%
nanofill #7191 Filtek Supreme (3M ESPE Dental
Products, St. Paul, MN, U.S.A)& AMg-3l9on, Az
T BT A3S ARSI (Table 1), #AXAMARZE
Biscover (Bisco, Inc., Schaumburg, 1L, U.S.A)E A&
a3t

37 Anprl 2+ Sof-Lex disc (3M ESPE
Dental Products, St. Paul, MN, U.S.A.), Enhance
disc®} polishing paste (Dentsply Caulk, Milford, DE,
U.S.A.), Astropol disc (Ivoclar Vivadent AG, Schaan,
Liechtenstein) ¥ Composite finishing bur (Gebr.
Brasseler GmbH & Co., Lemgo, Germany)E AH-3}%1
t} (Table 2).

H

2. AU

nst

(1) A1AA 2
o] 7k 8 mm, A2 3 mn, T4 2 me] Eo] FAE &

g 75 AAE FEae] A9l sl polyester

Composite

Filler

Resin matrix Manufacturer
resin Type Size Average Content
Ethoxylated Glass fit, Hum, Bisco, Inc.,
Micronew Bis-DMA, 20 - 40 0.05um 69wt % Schaumburg, IL, U.S.A
Bis-GMA silica nm
Filtek Bis-GMA, zirconia/ 5-20 0.6 - 78.5wt% 3M ESPE Dental
UDMA, silica, m, Products,
Supreme TEGDMA, silica, 20nm 1.4um St. Paul, MN, U.S.A.
BissEMA cluster,

Bis-DMA: bisphenol A dimethacrylate, Biss=GMA: bisphenol A diglycidylmethacrylate,
UDMA: urethan dimethacrylate, TEGDMA: triethylene glycol dimethacrylate,
Bis-EMA: bisphenol A polyethylene glycol diether dimethacrylate
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Table 2. Composition and sequence of finishing and polishing instruments used

Instrument Composition Smgience Manufacturer
(grain size, um)
Coarse (100)
Sof-Lex Polyester film, Medium (29) 3M ESPE Dental Products,
disc aluminum oxide Fine (14) St. Paul, MN, U.S.A.
Superfine (5)
Disc: resin, butylated Disc (40)
Enhance hydroxytoluene, Prisam-Gloss (1) Dentsply Caulk, Milford,
disc recrystallized EDBA, Prisam-Gloss DE, U.S.A.
Paste: aluminum oxide Extra fine (0.3)
Caoutchouc, silicon
Astropol carbide, aluminum Astropol F (26.5) Ivoclar Vivadent AG,
disc oxide, tritanium Astropol P (12.8) Schaan, Lichtenstein
oxide, iron oxide, Astropol HP (3.5)
diamond dust (HP)
Finishing Carbide 19-fluted Gebr. Brasseler GmbH &
bur Co., Lemgo, Germany
strip® glass slide® 91 H3d3& F4d &, vkt T AlFHH%TE Enhance cup®ll Prisam-Gloss
Spectrum 800 (Dentsply Caulk, Milford, DE, U.S.A.) Extra fineg &3 Prisma-Gloss$t Y g Wio = AAv}
FZA S AFEste] 500 /o] B2 6027t F2A e} 3 & AT M4w T} sS4 A Z2ARe] Ao mat
Act. T B S FE5TAAM A Az Bz ﬂ*«l Astropol disc F, P, @ HPE ¢AH4 0.2 ALg-3}o
AT} sPHA A 242t 2024 FobA o' FxARsE fot 537 WS Avkeiitt. Mbw# S5w air-water
AlEE ZF B 100704 & 200708 #1262 spray dtellA &0 EERFY I finishing
Uﬁ, A2 Al FHO AnkE Algety] Hell Lo F burg o]&3t] B WS Avletsitt (Table 3).
FaolA 2477 Bt Bt MI1Bwo A MEBE7HA & M1wtellA] Mbw-2}h #Zo] &3}
g3 2HS Avpet v 7#7# Biscover #1447 & 4§
(2) B3R Zwo Avke} HzldAA 2] A8 gk o], S1BeA SEBE7MAl= S1el|A Shwtd) 2o
AREE B3 zle FR wel Micronews M:rL 3zl 2HS Avket v 27} Biscover Bl H A&
Filtek Supreme STo.2 73891, el & Ag3k Fo|t} (Table 3). vk HFHZ FHe Uni-
Avpid 3} g 712 A o] A -geof W}E} M= M1v- M54 Etch (Bisco, Inc., Schaumburg, IL, U.S.A)E 15%7t
2 M1B#-M5B, 11‘431 Sv& S1v-S5 % SIBT- 2 gsto] AR At $ A, Axsigith FaE 471
SHBTL. 2 thA] B-7&t9t) (Table 3). o Biscover$} Biscover viscosity modifier& 22t 1%
M1#2 Sl YHZ‘_ © & polyester strip stollA F3 2 ojre] 57t e & S &S S AN
H 53R ZHe dnelA] @2 wolt. M2w 3 S2T nte SR W A&t 1527 7o o,
2 A% Sof-Lex discg A&t AZ7] (coarse, Biscover < F7IAEARZ 7I5A Bo] A 23X &
medium, fine, superfine) T2 37 TH-S <njgt Spectrum 80022 1523t FzA8Iq T 21 & oA B¢
Tolth, M3w¥ S3T& AlzAte] Ao ule} 2] #71 EHel| Biscovers WHaste] A-&ska 1527t F2AL
Enhance disc2 5% £HS Avket ths, Enhance ;}Oﬂ‘jr Ante} A AA 7L A H B AHS 29
cupell Prisma-GlossE £8 #¥E9 ¢goz 539 of 23 FARAAL An7d wEE Aldskr] Aol A&
719 TS Awpstal =2 HUkste] 7HE G o oA 4 %%‘ZT:O“H 24717 FRF BHsisiTt
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Table 3. Group classification by composite type, polishing methods and resin sealant application

Polishing methods

Resin Group  Polishing methods Group
+ resin sealant

M1 Polyester strip MI1B Polyester strip + Biscover
M2 Sof-Lex disc MZ2B Sof-Lex disc + Biscover

Micronew M3 Enhance disc M3B Enhance disc + Biscover
M4 Astropol disc M4B Astropol disc + Biscover
M5 Finishing bur M5B Finishing bur + Biscover
S1 Polyester strip S1B Polyester strip + Biscover
S2 Sof-Lex disc S2B Sof-Lex disc + Biscover

Filtek Supreme S3 Enhance disc S3B Enhance 3.00 disc + Biscover

S4 Astropol disc S4B Astropol disc + Biscover
SH Finishing bur SHB Finishing bur + Biscover

M: Micronew, S: Filtek Supreme, B: Biscover

) ZHZEC] 2432 FE-SEM &2
Byl gHzes 2] Add 72 5duie &
L air-water AlAA|Z 7]3ko] AHE & A&F7|2 A
zatglth. B3] #zEe B3z Al gt

F
:

1

ofH EFollA THEEZ47] (Surfecorder M.SE-1700:
Kosaka Laboratory Ltd., Tokyo, Japan)& AH&-3te] &
ottt FHxE 34 A F4Z0l= 3 mE 311, 1
3 24 F0.25 m HF 02 HFY o]FAA 74 A1H T 5
3] ZA st 24 AR i EHzE
e 249 Y] ZHxE e
37l BHREE ST il 1
NE Adeste] A3, Azt FARA dnZdAQl #
LS Q& 7t Al S stubdll F33kaL 12 KV A9 skl A
E2E 700 A9 FAR Wigo 2 Tasith. 53zl
HHFdS FE-SEM (S-4700: Hitachi High
Technologies Co., Tokyo, Japan)< AF&38le] 5008)<]
Hl& 2 sl

it

f

(4) BAEA
HRAAAA AL 7 $of B3], Anpiy, B
o dAnpiel e FHZEE S
way ANOVAE o]&-3}o] .
Avpihio g Aeld ol HHAAA A8 A

R
©
S
X L

FHEE Gl 3t 72432 one-way ANOVA
Fro)gFdlA Duncan BB S E3 £45191
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(M1-M5, S1-85)9] FHZEE g Mao¥ ST E5FolA
polyester stripe] 7Hg 27 WebskaL, finishing bur}b 7}
=4 YRt One-way ANOVASH Duncan U]
wE o] gsto] E43 A M1+, M4, Mb-& 217}
M2 £ M272 M3 M1, M4T, M52} 5718
Ao Fogh xfo] & YEhgien (p (0.05), S1+, S3
T, ShE Azt U A 3, S2w 7 S47-E S1, 83,
Shw¥ SAH o2 fodk 2ol & Ve (p (
0.05) (Table 4).

AAAANAE A8 & 7 7 (MIB-M5B, S1B-S5B)
o] FUZRE e Mo STolA % polyester strip®]
7V s Yebta, M3 SwolAE 242 finishing bur
9} Sof-Lex disc7} 7F¢ AX EW-E YERAAT. One-
way ANOVAS} Duncan B5H| g o]&3te] B4k 4
3} M1B#& M3B#¥ MABr-ET BAgHH oz vhe 1
HZ2ES YeEP L MABTS YA FHt} £/
2 & FH2ES YEien (p € 0.05), SIBT
S2B, S3BT, SEBTELE BAH R W FHEE
VERNAT (p € 0.05) (Table 4).
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Table 4. Average surface roughness (Ra) of each group before and after resin sealant application

Before resin sealant application

After resin sealant application

Group Group

Ra + S.D. (um) n Ra + S.D. (um) n
M1 0.175 + 0.055*" 10 M1B 0.273 £ 0.140¢ 10
M2 0.322 + 0.098 10 MZ2B 0.344 + 0.099 10
M3 0.383 + 0.083" 10 M3B 0.390 + 0.133"" 10
M4 0.535 + 0.090°" 10 M4B 0.334 £ 0.107" 10
M5 1.004 + 0.216°" 10 M5B 0.517 £ 0.119 10

Ave:0.488 = 0.310 Ave:0.372 = 0.144

S1 0.145 + 0.049*” 10 S1B 0.290 + 0.128* 10
S2 0.420 + 0.132"" 10 S2B 0.492 + 0.242¢ 10
S3 0.603 £ 0.288° 10 S3B 0.469 + 0.192¢ 10
S4 0.334 + 0.166" 10 S4B 0.421 + 0.190*" 10
SH 0.782 + 0.121°" 10 SHB 0.467 £+ 0.209¢ 10

Ave:0.456 £ 0.276

Ave:0.482 £ 0.205

Superscripts of the other letter indicate values of statistical significant difference

(p < 0.05, Duncan,s multiple comparison test). Ave: Average roughness

(*): statistical significant difference between groups in the same composite and

polishing method before and after resin sealant application (p € 0.05, paired t-test).

Table 5. Statistical analysis by two-way ANOVA

Application of

Statistical comparison

resin sealant Composites Polishing methods Composites/polishing methods
Before F=1.714,P = 0.192 F = 129.756, P = 0.000 F =16.438, P = 0.000
After F =6.09, P = 0.014 F =9.188, P = 0.000 F=2091, P=0.084

ulem, M4BT MABTS 22 M4wT¥ M Kt
EAH o do gz
S1BT°] S1T7EY BATAHCR =& FTHE
o, SHBTS Shwt Hrp BAgHA o7 U
£ YeRIAT (p € 0.05) (Table 4).
ARAAAE A 8eb7] A Fof Bzl £/, A

i E9Ezle R Avpiiel mE EHEE 7
A5 oA ABAL Table Holl Vel A
AE AEs7] A, B mE i TUEE g2 M
FollA 0.488 + 0.310 un, STFelA 0.456 + 0.276 S
Uehlo] B3l 2 FHxE 7k 93k o] & 1}
ERPA] skt (F = 1.714, P = 0.192) (Table 4, 5).
ARAAAA S A 43 T Bzl R/ e Hd 7

Z% 3 MatellA 0.372 £ 0.144 un, SwtellA] 0.428 +
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o
=
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Figure 1. Histogram for average surface roughness (Ra)
of each group.
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S

Figure 2. Micronew surfaces polished with different systems and sealed with Biscover (X 500). Left: M1-Control surface
(polyester strip); M2-polished with Sof-Lex; M3-polished with Enhance, M4-polished with Astropol, M5-polished with
finishing bur, Right: M1B, M2B, M3B, M4B, and M5B were sealed M1, M2, M3, M4, and M5 with Biscover respectively.
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Figure 3. Filtek Supreme surfaces polished with different systems and sealed with Biscover (X 500). Left: S1-Control surface
(polyester strip): S2-polished with Sof-Lex; S3-polished with Enhance, S4-polished with Astropol, S5-polished with finishing
bur, Right: S1B, S2B, S3B, S4B, and S5B were sealed S1, S2, S3, S4, and S5 with Biscover respectively.
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0.205 mE Yeo] Micronew’} Filtek SupremeX.th
B&3 ZHE YT (F = 6.096, P = 0.014)
(Table 4, 5).

AP mE E‘Hi‘: e RANAE A L8]
A (F = 129.756, P = 0.000)% #&3 & (F =
9.188, P = 0.000) % oA BATgH R freldt Ao &
UERT (Table 5). dRAMAE A&3817] Hole 53
g7 Tt dAvpe] 2 THET g o o
#gol 2121014 (F = 16.438, P = A

43

= }(4_9..6]- ?soﬂ E.Ulgﬂ ] ].tloLtgoﬂ w
o 45 dA#gol it (F
(Table 5).

HRAAAAE A &a17] A3 Fof] FE-SEMO= &L 7
o] WS Figure 29 394 HolF 1 ot gl id 47
£ A8317] A polyester stripe AH-3 S173 M1+
THEoh G4 et o] AT Sof-Lex disc
£ AR M2} S278 B3t 7e] HHof Apx o R 1)

31 Ml &) BHoy AAFoz Hegt 1A

&t 5= 9191t} Enhance disc$} polishing pasteS /‘}
el M3ELJ+ S3Te thE o H|3| Eo|d BH
e, 7 o BroA B3l deprt =59 3

o] #AEAT}, Astropol AHEE M4TS E3hzle
e meh AR EFEES ol #EEo S4
dA= HwA Frelg gHo] #EEoe] B3zl F
o et A= o2 F9-& YT Finishing burg /\}
&3 Mb#} ShwtE Zelo g o) FAE o2 A
o] 713} ) EFETS Mo AT (Figure 2,
3).

HAANAE A 8¢ & BE F2 UAHoz HE3 &
- YeRIT (Figure 2, 3). Polyester strip= A3
M1BZ# S1BZ-& Mlw#h Slad o] H&g gHo
HEH UG, Sof-Lex discE A3 M2Bw¥ S2BT
M2 S2-ol| A vehd o8] 7§e] &3] <] Biscoverel ¢
d g 5o] e Ras #EE 4 3%tk Enhance disc
9} polishing paste® AH&-3t M3BT# S3Bw-& M3+
S3TellA Uehd =28 3719l 7} Biscoverel ¢
3 A e BFS FEE 5 gt Astropol= 7\}
& M4BT M4l yehd AMde] 5553 ®1

1 Biscoverel ¢Jal #Hj=o] = %% o % T %’i

S4B-ELS 84?”} H}WWE g

_}Eokorﬂrzmm_nmmr-u

Loy g
r-u o) ml

F

F

¢

g&
S
rE

S5z ekt SERED Le o}%‘— 22 790
skl ot EH kel o] Holdle Ae #EE
4 99t (Figure 2, 3).
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3R FEEY npe|e dnke AnAQl HoA 8
gk ofuet #AA%E AshA A -e] o] Fojx o g, wt
Felot dnte] FE HiEe ¢ 4P uy, A F
= (embrasure) FEj¢} FE2E FHS & A O]DP“‘"
Hﬂfﬂ A FEEY 7P HEe £HL polyester strip st
di A& F glom, ojmer Anpr]Ttof 4511*1 ol g
FHE AdE . 28y Aegd ARE AAste
FEEA JAg 95 Fostr] Asir= }—rﬁg} Ant
ol 83, ol AFRHoRE FEE A HHS
HEAPAIZI O,

ol

nHref o dnt 0 SRuRle) auEEe aux
ESH7E ol8dld d gt ATH I ol ol @ =
A7) AeAQ B 2T 2SSt oA Hu
fiss Xﬂ%‘é}Ei %@6& ERTEE aletl Bk §l
ohY. Zefv SEMI} A o] o] o] Fojithd &
o e f‘7}7} olFeld 4 oS Aol wep] & A

dME EHXEZH7|9 FE-SEM< o]43te] THXE
o] 247} #EE FAl A8

2 A7 23, gA-AA4E 51%0}7] Z polyester
strip ‘5}01]/\1 %% Micronew (M)} Filtek Supreme
(ST) BFelA 0.2 un ©]3ke] Ra k2 Uello] Anpr|+
g /\}%f?} BEE T (0.3 i o)) Eth FAA R B
Uebsttt (p € 0.05) (Table 4). ©]123 A3+ polyester
strip dtell A 71 & Ra ¢k Yebd ot Eaugl o)A 9
ATATET LA o}ﬁﬂf 181928 ol B A9 FE-SEM
[ A M1#} Slto] th& oo s 841 F&3 &
e B adE Boto] g1 & ATt (Figure 2,
3). H] = polyester strip 3tellA THE FE2] WA
o] gIAE &IAIT (Ra=0.2 um ©|3}), o] & & ATFA

7V ge 38 ATt Strip stellxle xHAT
< strip A EASe E5 W] TAH = Aow &
E;];q o];],m)

HAANAE AL A 24F AP o xHz
T 5] SR et o e oA R e R
carbide finishing burg AH-g Mh#3} Shve U2 &
o Hall 71 %& Ra &= YEIAT (p € 0.05) (Table
4, Figure 1). FE—SEM HHA N = M523 Shw 2
o] &3} 34 5259 HHS BT (Figure 2, 3).
olg gt A¥}= mA ]O]Z}' H%‘HHMW carbide finishing
burg AHES A A Fdo]l TAHJTGE Hug
Holelscher 5'¢] 42 ergr UA AT}, Fruits &<
ot} Eﬂﬁﬂi Lol A Anpr| - ARE- A] $2 029
A4 O Zgd Hlg] FElo] W BURE g UE
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Utk Eusisith. 2 AtolA finishing burg #|<]gh
Umz] dnp|He discE Ao 2A EE EW
FA o7 2831945 finishing bure ks Qe &
ol FHo 2 2 (rotary motion) EAT}. o213t 2H&-
] z}o]7} finishing burdl] 93+ %<& Ra %< YelllE 3t
el golo s A8l AR Alrdt) HExle o
v}k Al finishing bur®] AR&-el #3le], Tatet Powers” &
finishing bur?] *}“‘l T At RuE taa9] AHEE 5
st o™, Joniot & 2
ntag o] F g sttt sk

HAHAAE 437l A Micronews AHEgH A
Ra #< Sof-Lex disc (M2%), Enhance (M3%),
Astropol (M4+), Finishing bur (M5) 2.2 W7 Y
ERt M4w2k Mhate 247 the whoh BASA R =
© Ra < Yo (p ( 0.05), M2@3} M3F 3H
© A 02 {8k Ao] & UEhlA| F3}t (Table 4,
Figure 1). FE-SEM #Zd|4 M2w& AMdoR el &
ol UAARE A A= Heet FHS WA, MATS
Ao SEEFT BHS UERo] o]Fd gk £H
zpol & s FEE 4 gt (Figure 2). o] 2
= A E&ERIA Sof-Lex disc®t Enhance
of ofgk FHEE 7ol FATA Apo|7} glitha Hugh
Setcos 7% Turssi 579 A4} A&t 12
U vl B3 Ro4 Enhance’} Sof-Lex disck
T U AT, SEM #2A Sof-Lex
disce ¥ tpFet §7]9 7% A WS 293 Enhance
Heet 14 TS ATty 2ud Marigo 5°
o] AFAHeE vh2A ey

Lu 5"& PAYArE BRI dAnfell A Sof-Lex disc
+ Astropolell Hlg] SAgA o7 Pt FHEEE A ¥}

Arta st & Ao Aot A8t ofeigh At
ol tjste] 15 Astropolol A AHE-3k= PEA9 polish-
erdl] AR thelolZ =7} Sof-Lex discell A€ Atsted
FrlgE gekete] B BH 4 TS 4o
A AZ RS AFo7] Wl At

HHAANAE A-E317] A Filtek Supremes A3 A
He| Ra #< Astropol (S4+), Sof-Lex disc (S21),
Enhance (S3), Finishing bur (Sh3) €22 9 U
E]rur S3+ 8533 747t g #EY BAgH R w2

a = JERZ e (p € 0.05), S2w% 4 Frel=

574]5”4 o8 Tr«] d Aol & JERHA ¢Sttt (Table 4,
Figure 1). ©]&3gt Z}Ol“ SAT 827 A & vl A
a3t FUS B3, S372 Frh w2E Sold xW
1Ol FE-SEM %ﬂré“ﬂ/‘i A=At (Figure 3).

2 AFA HRAMAE A 85 A EFEe T/
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0.456 £ 0.276 mE Yehfo] 37 FR/ol w
Ra #k 7t freldt 2ol & UehliAl Fskoy (P
0.192), Anpdd] we ZTHxE $e FATHCRE &
o]gt zto]l & YERAT (P = 0.000)(Table 4, 5). o|&3t
SAAY AHRE Foto] HARAAE AEa7] Mo 29
Z25E 5] FRETE AR Anpr]Tel Qs 4
& Wol wethes AME 9 5 AT

A UAE 2 nanofill E3#71e] THEE Tt fofet
Zpo] 7} YeptA] %2 o froll #sted, Yap %‘w% Al A=
@ B o] nanofill H3#HZIS 1t 4AF 27| Hoh &
ARk YA B3z B4 ] et 22
olg Aej7tet Zstd BYYAE Ao RN 15 2H
ol methacrylate groupe] 3t o Antg
nanofill &3 Z12} v A D& <} 71 F AR A k)7t
dojup7] wjZol 2k skt

2 AFoA dAAAE AE3h7] A M2 Sof-Lex
discellAl, ST& AstropoldllA 7HF W& Ra #2323t
WS Uehllo] B3R Rl wet dAnpr]el| ofg
FHzE7E gEA Yeids & 5 Ul

2 B3R FEES dAvkep] faE A2 dZdA
A9 Biscover7F AHEE 2L )t} o] B WS FEEs
7] Ao} B3t Bof o AL3F 9l u AhA )
T& FAotA 27| wiel o o] dnks FeR 514
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kst kb Sste] dnb PR e vk
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© HXHMAE A &slr] A m A 2 53 ]9]
Foll weh A= o 418 YR SH, polyester strip
dlllA F3td MIBZ# SIBE 25ollA 713 $A vt
%ot (Table 4, Figure 1). XA AAE 483 &
MicronewE AHE-3H A1 9] Ra #-2 Sof-Lex disc (M2B
), Astropol (M4B+), Enhance (M3B<), Finishing
bur (M5B¥) 9.2 W veht MbBwol ve Tit
SAEH R FA eyttt (p € 0.05). Filtek Supreme
< AHEE AlH 9] Ra @2 Astropol (S4B+), Finishing
bur (S5B+), Enhance (S3Bw), Sof-Lex disc (S2Bw)
o] o2 G YelgAN o] 5 Ztelle BAH R fo
& ko] & ERA] ¢4SkT} (Table 4, Figure 1).
AR S A4 F B 7o) B2 Ra e
Mol A 0.372 £ 0.144 um, STl|A 0.482 + 0.205 um
£ Yeho] Micronew”} Filtek SupremeX.t} FE2]&-
IS Yehe] (P = 0.014) (Table 4, 5) Qv+
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AL gt (P = 0.084) (Table 5).

FTL B3 Avphg oz Aed welA] HHAA
Ao A& A3} Fo Ra & vwd Ax dAAANA S
A48 M1B=# SIBT B HAAAE 24317
HET BATHCR Ra el T7HEAT (p € 0.05)
(Table 4). o]¥ g Axt= E3F# %A polyester stripe
AHESE 5ol HRAAAAE 48 Harvt §ivks 2 A
AFsteiet.

g Mzold M4z Ra #-2 0.535 + 0.09 oA
0.334 + 0.107 wn (M4B#) 22, M57¢ Ra #<
1.004 + 0.216 el 0.517 + 0.119 wm (MASBH)E
Uehlo] gildaze 463 371 A4 dEg Ao F
wlo] 747k Ra #9 74 UYERIAT (p € 0.05)
(Table 4). Tgt SwlA #RAAAE 483 § Sha-<]
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Bt S7FE AR FASA 0 & frol3h Alo] & YR
ST} (Table 4).
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M57 S5¢2 27t 1.004 + 0.216 wme} 0.782 +
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2 d7e 53R TR depib, Bl dAnt T - Az o] A 8ol BRI R X 9
= Qopiy] flsted HgHxle] 2T S FE-SEM 423 Fotof 43 Hlasisith.

n A YA 2 nanofill E3#E1%1& o] 8-38to] 8x3x2 me] A& ZH2F 100712 A&k ar, Anbiy o) & 217 A 4]
o A& f5ol wet 20709 Tz EFRSATE. BgelFe Tl wet Micronews AR 2 M, Filtek
Supreme S AHE-SF & STOE EFI T Avpio whet M1w2 S1v2 polyester stripthe ARS8 o, M2
9} 827 Sof-Lex discE AFHE3 7, M37¥ S37& Enhance disc® polishing paste® AFHE-3F ¢, M4T3} S47+
2 Astropol discE AHESH &, MHw# Sh-e carbide finishing burg AME-3F o2 ThA] BF3lth. E3 <nf

< Biscover HZAAAE 443 & Anpie M2 7 7ol BE F7kste] M1B#-M5BT ¥ S1B#-ShBTo.2
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1. 53z FHEE §h2 polyester stripdll 93] A BE oA 78 Bl Yk, -A A E 483 S
T Al thE BE TollA finishing bur® dAnke ool 71 #2) YERtTE (p € 0.05). FE-SEM #2el A
ZAAANAE A83817] 79| WL polyester stripe AHE-8F M1w2} S1te] 7P H &3t 1HS YR 1L, finish-
ing burg AH-E M52t Shwt2 Heje] gt og F4dd ofe] /e 7129} 7 &5 e AHS S

2. B|7le] FH0] e FHzEE dAAAA S L35 dde 16”—1_04i Aol & YeRA] egskont #7l
AMAE A 43F Tol| = Micronew”} Filtek SupremeZt}h H&3 }L < YeERIH (p € 0.05).

3. dRAAAE A E3sl7] Aelle Hgele] /e Avpido w}% FHXE 7t A3 ddgde] ey, gzl
A E Ao Toll= BElRe] TR dArpiy tel s Aol St FE-SEM #Hztel|A] gz A4
& A 43 2o AL BE oA dAA g FE3 TS YeER A

E3A Avpi o s AHeld oA dRAAA] AE A3 o FHXE g M1Bwo] MIx Rt

4. 54
S1Bwo] S1with BASH o2 =7 Jehgon, M4BT M5B 212t M4 ¥} Mbw* B}, 18] 31 S5B+
2 Shv B BAIgA o 2 9l YEbgT (p € 0.05).

2 ATFE Tt BH, 59 ] A9 FFe met FHEREY A e TEA YA, polyester strip atellA] 53
g 7lo] F3e AL P v THEE g HEe 31U At on MubE o2 finishing bure 7F & R
#3 AR 1S A5kt Enhance, Astropol, carbide finishing bur@ vk 12 g7 A4 o] Ag-o 2 Jé
g FHS ?:L% T URATE polyester stripZt Sof-Lex discZ Aol - @A AMA Q] Abgo7 FHZEES]
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