@creat ive
\“common

O N § E.E B

O248= 0lHE A4S M2=

o 0l HEES SH, HHxE, 38, A, 23 2 88F = S&LIL
o RS HEEE HEE = sU0

CS3 &2 2 AS MS0r gLk

AEARAMN. A5tz A HSAMHE EATHADE ZLICH

HZd. A5t= 0| A5=S Pl SHE2 02T

=

o Flotk=s, 0 =2 HOIS0IL =2 22, 01 53
ZH5EH LHEHHMOF ERLICH
o HEAHMZSH SE2 ANE 228 OlgE =4

AEAYN 02 01X Ad= A% WEN el 3

III'°‘I
IUIU
ne
=
q,
i3
e
=

0lZ12 D& H S Legal Code)E Olalat?| H 228 218

Disclaimer &

Collection



http://creativecommons.org/licenses/by-nc-sa/2.0/kr/legalcode
http://creativecommons.org/licenses/disclaimer-popup?lang=kr

[UCI]1804: 24011- 200000234600

v i 1 (i
3 =
.ELL.UL_ *z5

Surface roughness of composite resin according to

finishing methods

o

1«

2005 2

ud



Ny
Nj

22!

M

JAWO

+
.
i

o)
=2

104

20044



C:?l

124

20044



A

-1l

i
N
BR

gase)

F0
mK
™

B

=

™
fy
B

=

X
El
=K
A
Mo

=

)
by

>

ey
a7

X

I
-

~



Table 1.
Table 2.

Table 3.

Table 4.

Table b.

Figure 1.

Figure 2.

Figure 3.

EAR-

Resin matrix and filler of composite resins used ————————-——- 4

Composition and sequence of finishing and polishing instruments used

Group classification by composite type, polishing method and resin
sealant application —————————"="—"—"—"—"—"—————"—"—"——————\—\—\—"—\——— 7

Average surface roughness (Ra) of each group before and after

resin sealant application ——————————"""""—"—"—"—"—"——"——————————— 10
Statistical analysis by two-way ANOVA -——-——-———-—---------——~ 10
T =3

Histogram for average surface roughness (im) of each group—-11
Micronew surfaces polished with different systems and sealed with
Biscover (x500)-—=========——————————————————————————— 22
Filtek Supreme surfaces polished with different systems and sealed

with Biscover (xb00)--—————------"-"-"""""""""""-"-"--"-————— 23



ABSTRACT

Surface roughness of composite resin according to

finishing methods

Kong-Chul Cho, D.D.S., M.S.D.
Advisor : Young-Gon Cho, D.D.S., M.S.D., Ph.D.
Department of Dentistry,

Graduate School, 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 8X3X2mm, 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 composite 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
-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.

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

. 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.

. 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 composite 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.
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1. 48 =2
oA AlgH B Ae vAYAE Ea el Micronew (Bisco, Inc.,
Schaumburg, IL, U.S.A)¢} nanofill E&# 2 Filtek Supreme (3M ESPE

Dental Products, St. Paul, MN, U.S.A)S AF&3Fglon, MEx= BT A3S AMS
&ttt (Table 1). IL
U.S.A)E AH&3k3t

23 dnpr| 2= Sof-Lex disc (3M ESPE Dental Products, St. Paul,
MN, U.S.A.), Enhance
U.S.A)),

A A MA 2= Biscover (Bisco, Inc., Schaumburg,

disc®} polishing paste (Dentsply Caulk, Milford, DE,

Astropol disc (Ivoclar Vivadent AG, Schaan, Lichtenstein) %
Composite finishing bur (Gebr. Brasseler GmbH & Co., Lemgo, Germany)s

AHE-3FSITE (Table 2).

Table 1. Resin matrix and filler of composite resins used

CompositeR ) ) Filler Manuf
resin esin matrix Type Size Average Content anufacturer
Ethoxylated Glass fit, 5um, Bisco, Inc.,
Micronew Bis-DMA, 20-40 0.05mm 69wt% Schaumburg, IL, U.S.A
Bis-GMA silica nm
BiS_GMA, Zirconia/ 5_20 3M ESPE Dental
Filtek UDMA, silica, nm, 0.6-
o 78.5wt% Products,
Supreme TEGDMA, silica, 20mm  1.4/m
Bis-EMA cluster, St. Paul, MN, U.S.A.

Bis—-DMA: bisphenol A dimethacrylate, Bis—GMA: bisphenol A diglycidylmethacrylate,
UDMA: urethan dimethacrylate, TEGDMA: triethylene glycol dimethacrylate,
Bis—EMA: bisphenol A polyethylene glycol diether dimethacrylate



Table 2. Composition and sequence of finishing and polishing instruments used

Instrument Composition

Sequence

(grain size, (m)

Manufacturer

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,
g oxide, tritanium Astropol P(12.8)
isc . )
oxide, iron oxide, Astropol HP(3,5) >chaan, Lichtenstein
diamond dust(HP)
Finishing Gebr. Brasseler GmbH &
Carbide 12-fluted
bur Co., Lemgo, Germany
2. AME Y

(1) Al

o] 7F2 8 mm, A2 3 mm, F7 2 mme o] dAH
g TEH %
5 % Spectrum 800 (Dentsply Caulk, Milford, DE, U.S.A.) *
o] 500 mW/cm®e]
71sto]l HarEzle] st shelA 242k 2024 F7hA L
7t ezl F 100784 & 200705 AFesll

Arkg AP Al Aed FH

A e

(2) 2gaz =
A BEUARS] EF

b, Bgee ®9

ol

JH-9F SO polyester strip¥} glass slides

T A 24X7F 5

Hol Aulel H A ] 4§
o] w2} Micronew+= Mi, Filtek Supreme S-o =2 &

BFER 603 FxAbecit. 9E SENE =

3 e 7 AApz
s "1 BFgHds 34
EE =
Sl A A
= FEAbsEih
H, Al Al e
F] wysgith

TTT

Avbgst A Hgol weh MTS MLT-Ms



o B MIB-M5B+, 183 Swr2 S1w-Shwt B S1Bw-S5Bw O & thA] &7
at3itk (Table 3).

M1+3 Sl JZT 2% polyester strip 3tollA g% 3z 1S dAv}
b gF otk M2w ¥ S2w& AEHe] Sof-Lex discE AR&3te] A7
(coarse, medium, fine, superfine) £2o.2 ®a#Hzx THE Anst Foltf, M3+
¥ S3we Al AR A Aol wEl A%:2] Enhance disc® H&x WS Avt
gt T}, Enhance cup®l| Prisma-GlossE& £3 T E9 oz HI3y e

We dvkstn B A7kl M el vl dvka

=3

Ol-ﬂ o

Enhance cup®] Prisam—-Gloss Extra fineE &3 Prisma-Gloss<}
2 Awpgk & AFEA T M4w ¥ S4wt Al zAbe] Adwe] wEl A <49 Astropol
disc F, P, 3 HPE A4 o= Abgste] 53] 39S Anksilth. Mot S5
T2 air-water spray SholA &0 ® BRSO EIH A finishing burg o] &
st B3zl xS Avtstglth (Table 3).

MIBtell Al M6Bw7kA = MlstelAl Mo 3t kel 3zl s <dvf

&
)

Kol
=]

v

Z+7} Biscover #XAMA =

3 ol Bgua

&3k wolal, S1BolA SEBE7FAE SlaelA S5

EWHS dAnpdl v ZH7} Biscover #AAMAES A 835 o]

t} (Table 3). dntdl Eatgx F9Ho| Uni-Etch (Bisco, Inc., Schaumburg, IL,

US.A)E 15%1F AE&sto] A2 Az 5 A, dxsiitt. w8 &7]
z

=

A
Biscover$} Biscover viscosity modifierE Ztzb 1W-&4 "oy 5%3F =33t
T, E3E &ds Eo AN dAvid S zde] A&stha

%, Biscover T& &7 RHAZ ZFEA & kAl B3 ¥ Spectrum 8002 15
oFAETh 13 oA B3R EWel Biscoverd RHERER] A &3kl
153 FxAbeith. vk} HAAAA7E 489 54 AR gHERY] =
Bt FAPAA Anjd Bz Aldgstr] Aol Ao SRl 2443 F
s

x4
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Table 3. Group classification by composite type, polishing method and
resin sealant application

) o Polishing methods+ resin
Resin Group Polishing methods |Group
sealant
M1 Polyester strip M1B Polyester strip+ Biscover
M2 Sof-Lex disc M2B 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 disc+ Biscover
S4 Astropol disc S4B Astropol disc+ Biscover
S5 Finishing bur SHB Finishing bur+ Biscover

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

(3) FHzx%Y =A3} FE-SEM #z

B Re FHxEE SAHE7] Ao 2 Egye] WS air-water AJUARE
MFLol AAT F GF7IE Axsth e gHxEs 53z A A
A} sl EFOA FAZXEFA7] (Surfcorder M.SE-1700: Kosaka Laboratory

Ltd., Tokyo, Japan)ES AFg3dle] SA&PTE THEE =4 A Aol 3 mm

E4UY 3HxES SAHT 4 o5 dEAS A UIE A"ste AlH, dx
shlth. FARAAE A ARl BEE s 7 AlS stubell FF8tal 12 KV A%
stol Al 183+ 700 A9 FAR WgoR w=gddich H§de muaE
SEM (S-4700: Hitachi High Technologies Co., Tokyo, Japan )< AF&3}e] 500
Hje] W& s

rlo
=y
fP

(4) SAEA

AAMA AL Ay o ez, Arpdy, E3E dArplyed wE
FHzxs 7o A5 ABALS two-way ANOVAE o] &3te] X3t U3
Sy Arpyo s A oA HAAA A8 Ay Fo] xHEE o
Sl o] paired t-test® o]-&3dFo] BluETE X AMA HE& Hip o A
npbHe] w2 ZF o] ¥HEE ol gk 5942 one-way ANOVAS} 95%

_11_



AAAMA A A3 Fol Bgegle] FRoh dvpgyel e 7 o) Wi ¥
% @ Ra)¥ EEBAE Table 4o UepITh. A0S 4887 4 2

%
Z
O‘l
E
%
91
o
I:M
PN
Oyl
)
rlo
=
M
o
w
M

HFo A polyester stripe] 7}
A ek, finishing burZF 7F8 =74 YElFYth One-way ANOVAS} Duncan
UsH s o]gsle] A3 Ay Ml M4, Mb5w+e Z+zF ymx 3, M2+
I M3 MIwt, M4, Mbwtat BAIgHA o= o3k xtol& yethfilen (p <
0.05), S1+, S3+, Sbhr 747} vy =] 3, S2v 3 S4-& Sl+t, S3+, SH-
g oz §93 ol JeRAT (p < 0.05) (Table 4).

AAAAAES 2g3 T 72+ &+ (MIB-M5B, SIB-S5B)S] FH X% e Mo S
oA B polyester stripo] 7H¢ WA YERSA, M3 Sitoll A= Z+7} finishing
burét Sof-Lex disc7} 7Fd A3 WS YEhAT. One-way ANOVA$H Duncan
tEHl g o] gate]l EAg Ax, MIBT2 M3Bw# M5B HTH SA8H4 0%
S RUEES YEIRIAL MSBwE WA R SAGA R 2 gUEE
Z Jehiden (p < 0.05), SIB2 S2B+, S3B, S5BwHU} A A o2
= UERATE (p < 0.05) (Table 4).

HEE
FAF BPAAS Avbpgon AE ol AAANA 4§ A Fo wy

i

S

il

et o, M4ABE3 M5BwS zHzF M4ty M5t Huh SA 84 o2 o %
Z52E el Sl S1Bto] Slvit BAsH oz =

YR o, SEBS S5 Hrp SAIg A o R v guxLEE YEAT (p <

0.05) (Table 4).

AAAAAG A g5 A3 T B FF, Avbgy

0.310 m, SitelA 0.456 + 0.276 m= el o] Sty e FHEE 7h
693k zpo]E YA &ott (F=1.714, P=0.192) (Table 4, 5). A AMA =
B By e EFo] wE PG TUHRE S MTolA 0.372 + 0.144

_12_



m, SwollAl 0.428 + 0.205 mE YEFHO] Micronew”} Filtek SupremeX.t}h 3
g3k xS YeERST (F=6.096, P=0.014) (Table 4, 5).

FHUEE @2 A4S A8st7] A (F=129.756, P=0.000)
7 A8 F (F=9.188, P=0.000) Bl TATA R fogt 2ol veEpTt

(Table 5). AAAAAE Agalr] ol Bl Fhe} Avkde] ¥e ¥
_‘I

P=0.084) (Table 5).
YR AMAE 28317 A7} Zo] FE-SEMOZ R 7+ 9 THE Figure 2%

3 ot A AMA S A83517] A polyester stripe AFE3F S13}
Mlv2 o2 THU &4 H&3sk 3o #EH AT, Sof-Lex discE A& M2
T S27e BEalg e mHe Aoz mkel ofel el Exo] Helort AA|A

_l

ox Hgs ¥HS H##I 4= AT} Enhance disc® polishing pasteS AFg3H

8

M3 ¥} S3 ofE ol Hlg] Sold W S Holed, F o EFelA
Felde A7t w=E% xWo]l #EHJT Astropols AREE M4 Hedx
of ¥WS uep Ao R SFEFE Wo] #AFGOY, S4TAE HlaA F=
e Hwol #TFEHo EHgHe FHo wEk ME gE xus el
Finishing burg ARg-¢H M5t ¥} S5 Hjo] &ehof| o3 FAdH o8 /e 7]
¥} 3 &5 7

5
AAANAE AEe § BE o2 HAldes 43 2 Y AtH(Figure

¢

2, 3). Polyester strip2 AF&3F M1B7¥ S1B7& M1++¥ S1a+3 o] HEslk
¥Ho] #ZEALE Sof-Lex discE AFE3H M2BT 3 S2BT> M
Uehd o2 78 Fol Biscoverel 93] #HHEo] e EEs #ET F U
t}. Enhance disc®} polishing pasteE AF&-3F M3Bw 3} S3B+- S
A uehd =Ed 53] deirt Biscoverel ofd HHAEHO U= Eaes #F
& 4= Al Astropold AFEE M4BT M4wolA Uehd ARAe] 555
BES UEY 5 %A, S4B S4at
burg AH&-F M5B ¥ S5B&
M5} S5l A el &5 EEs xHol ofF HEg xHoR walslglon

&
o
<
2
R
M
2
R

rlo
=
w
SN
i



Table 4. Average surface roughness (Ra) of each group before and after
resin sealant application

Grou Before resin sealant application Grou After resin sealant application
PRa * SD. (pm) Specimen P Ra + SD. (ym) Specimen
M1  0.175 £ 0.055* " 10  [MIB 0.273 £ 0.140# 10
M2  0.322 + 0.098° 10 |M2B  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 [SIB  0.290 + 0.128™ 10
S2 0.420 £ 0.132°f 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
S5 0.782 + 0.121¢ @ 10 |S5B  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

Statistical comparison

Application of - —
bp Composites/polishing

resin sealant Composites Polishing methods

methods
Before F=1.714, P=0.192 F=129.756, P=0.000 F=16.438, P=0.000
After F=6.096, P=0.014 F=9.188, P=0.000 F=2.091, P=0.084

_14_



] Micronew [ Filtek Supreme

“m
1.2

0.8

0.6

Surface roughness

0.4/

0 M1$1 M2S2  M3S3  M4S4  M5S5 M1BS1B M2BS2B M3BS3B M4BS4B M5BS5B  Group

Figure 1. Histogram for average surface roughness (um) of each
group

_15_



.6H

E

=y
e

o

o
)
B
Hr
o
N~

25} inpe)

o

149 428 olFolAep @, u)

9

QA7) -
g]

}

o]
pl

°o]&3ste] mUEE

Ao, oju

[e)

=

P
T

[e)

wh5e) s} Avtatgol

Fell A <
71¢} FE-SEM

°©

-

T

BRI

T

S

polyester strip

¥ Micronew

8]:]]-

toll A =

5]

}7] A polyester strip

483

Tol Ay HRAAAE
(M)3} Filtek Supreme (Si%) 254 0.2 mm ©]

Bl
T

2ol A

pzs

a3 Shat

YebRATE (p < 0.05) (Table 4, Figure 1).

Jerde

o

=

g M5

tehyel vl

(0.3 m oXHEY FTAEgHoZE A YeEST (p<0.05)

Ra #t

[e)

=
A8

[e)

R

=

=

5} Ra %t
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lof| A

¢

Foll A 7h
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=
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o} (Figure 2, 3). o]t Aape= v AIYGAS H3h@ oA carbide finishing bur
2 AMgS A4S AR wdo]l WAt Bd Holelscher 5Y¢ A2 3¢}
=) oA Anpr]l 4 AbE Al A0
o] gL g & Hg FHo] e pHxE s YWt Haskgit
i 17l A finishing bur& A9 YA Avpr]4t= discE AFSHOZH H9
A7 gl Fxo 7 83N, finishing burs vkl Q= EH FHo
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Figure 2. Micronew surfaces polished with different systems and sealed with
Biscover(X500). 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.



Figure 3. Filtek Supreme surfaces polished with different systems and sealed
with Biscover(X500). Left: S1-Control surface(polyester strip); S2-polished
with Sof-Lex; S3-polished with Enhance, S4-polished with Astropol, S5-pol
—ished 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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