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ABSTRACT
EVALUATION ON THE ABRASION RESISTANCE OF A SURFACE SEALANT

Soo-Mee Kim', Sae-Hee Han?, Young-Gon Cho®*
!Department of Dentistry, College of Medicine, Seonam University
’Dental Center, Chung Ang University Hospital,

*Department of Conservative Dentistry, College of Dentistry, Ghosun University

The purpose of this study was to evaluate the abrasion resistance of surface penetrating sealant
which was applied on a composite resin restoration and to provide proper time to reapply sealant on
composite resin surface.

Two hundred rectangular specimens, sized 8 X 3 X 2 mm, were made of Micronew (Bisco, Inc.,
Schaumburg, IL, U.S.A) and divided into two groups: F group (n = 10) was finished with coarse
and medium grit of Sof-Lex discs and BisCoverwas applied B group {(n = 190) after finishing with
discs. B group was again subdivided into nineteen subgroups. From B-1 group to B-18 group were
subjected to toothbrush abrasion test using a distilled water-dentifrice slurry and toothbrush heads.
B-IM group was not subjected to toothbrush abrasion test.

Average surface roughness (Ra) of each group was calculated using a surface roughness tester
(Surfcorder MSE-1700: Kosaka Laboratory Ltd., Tokyo, Japan). A representative specimen of each
group was examined by FE-SEM (8-4700: Hitachi High Technologies Co., Tokyo, Japan). The data
were analysed using cluster analysis, paired t-test, and repeated measure ANOVA. The results of
this study were as follows:

1. Ra of F group was 0.898 + 0.145 um and B-IM group was 0.289 + 0.142 wn. Ra became higher

from B-1 group (0.299 + 0.48 um) to B-18 group (0.642 + 0.313 um).

2. Final cluster center of Ra was 0.361 wn in cluster 1 (B-IM ~ B-7), 0.511 wm in cluster 2 (B-8 ~
B-14) and 0.624 wn in cluster 3 (B-15 ~ B-18). There were significant difference among Ra of
three clusters.

3. Ra of B-IM group was decreased 210.72% than Ra of I group. Ra of B-8 group and B-15 group
was increased 35.49% and 51.35% respectively than Ra of B-IM group.

4. On FE-SEM, B-IM group showed the smoothest resin surface. B-8 group and B-15 group
showed vertically shallow scratches, and wide and irregular vertical scratches on composite resin
surface respectively.
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421 Seosuk-dong, Dong-gu, Gwangju, Korea, 501-825
Tel: 82-62-220-3840, 3845  Fax: 82-62-232-9064
E-mail: ygcho@chosun.ac.kr
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Within a limitation of this study, finished resin surface will be again smooth and glazy if BisCover
would be reapplied within 8 to 14 months after applying to resin surface. (J Kor Acad Cons Dent

32(3):180-190, 2007)

Key words: Abrasion resistance, Resin surface sealant, Toothbrush abrasion test, Surface rough-
ness, Finishing method, Polishing instrument
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RS AsE Ryt 33}k, van Dijkendt
Ruyter®® Sof-Lex disc2 drnlgt F9o| A&nlEziAlo]
A 2E B3 gUxEr) 371 4EAsY B8
van Dijken 5*-& ulfeld oA giAd By A&
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Micronewdl| BisCover HAAMAE A&3 F 3l&uln
A EE Algsle] Eatgd g 259 duji3 wsls
Hu Hrigdo gy Bz THd HfAANAE 4L
& ARG A7) 5 APAA 02 GolB7] f3olt},

I. A8z 3 gy
1. 2EN

2 AN deAae 23y uAga S
Micronew (Bisco, Inc., Schaumburg, IL, U.S.A) ¢
ARAAA 2 glazeSl BisCover (Bisco, Inc.,
Schaumburg, IL, U.S.A)E A3l e, BEgde &
HE w2 s7] A3 Sof-Lex disc (3M ESPE Dental
Products, St. Paul, MN, U.S.A.)& AH&8IHt} (Table
1.

Table 1. Materials used in this study

237 AAAZLE Ao BFe] 742 8 m, AZ 3 m,
27 2 me] Fo] YA Ee) 7@ ANY LE
2 Aste] AT, B AgoRAHRL S o B
Fe2 NAES 2] A3k 712 8w, AR 3 m, F7)
1.5 me] Fo] 3 &FulE BEL A2ele] A3t

2. AU

1) S A1 HA 2
HAHZ 2 AA 7F= 8 mm, AZ 3 mn, F7 2 2]
Fo] N ¥ 7t AR dFHE #ol ahrdl
slide glass¢} polyester strip2 9x|8ta, ¢FvlE He
%9 Micronew (Mz A3)E & FAdA.
Micronew$19l polyester strip¥} slide glass® B2 Fx
A7l (Spectrum 800, Dentsply Caulk, Milford, DE,
U.S.A)E ol&stod 500 V/eree] FAT2 4027t FEAL
ATk 1 F ¢F0E HelA B AHE Eeloto
ety AH e shH S 2027 Byl e g AR Y.
o3 Wiy e g B AHE BT 2007/1E AFst
Atk AAAE mokel B3R AlHY s & Hojv
& Fo)o BEgHRE AR dA Sof-Lex discE HHEA
o} ARE AlE L AL SRS 24A17 B B
k.

o,

P

(2) + ¥F

200709 EHA AlH F % BHE ddstod AL
(7,000 rpm)2} Sof-Lex discE AHE3te] vhF-2)3tqth.
Sof-Lex disce 27FA 947k, & AZ AR F3 dAE
AHsigon, 71 4 & vleke] Bzl EHe] H3
A AN EA 7t disc G 2027 F L8l whF-e]g}
k.

Material Composition Manufacturer
Mi Ethoxylated Bis-DMA, Bis-GMA, Bisco, Inc.,
icronew
Glass frit, silica Schaumburg, IL, U.S.A
. Ethoxylated Bisphenol A Diacrylate, Bisco. Inc.,
BisCover Urethane acrylate ester, Polyethyleneglycol Schaumbure, 1L, U.S.A
Diacrylate
Sof-Lex Polyester film, aluminum oxide 3M ESPE Dental Products,
disc - Coarse (100 um) / Medium (29 um) size St. Paul, MN, U.S A,

Bis-DMA: bisphenol A dimethacrylate, Bis-GMA: bisphenol A diglycidylmethacrylate
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Sof-Lex disc2 oH-eld A8 F 1070 A9t mh7-
g T (F o) o2 s, uUsA 190709 AlHE v}
23 B3R EH BisCover® 248 T (B )&
2 wgstHtt (Table 2). wHFg 37 FTH
BisCoverd] 242 thg3 Zo| Algsiict. 53z 1
Hol| Uni-Etch (Bisco, Inc., Schaumburg, IL, U.S.A)
£ 15623 A&t 472 A3 § AH, dzsdo
58 4719l BisCoverst BisCover viscosity modifier
(Bisco, Inc., Schaumburg, IL, U.S.A)E 27 14&4
"ol 527 Eiet &, EFE &g Hejqd AA
37 g9 H43ln 1523t 7|t v, BisCover
& FNERAZ 7PEA B $FA BZ & Spectrum
80022 1537t AT BisCoverE 3% 9
o vHE A 83l 1527 F2ABI

B T (1907)2 BisCoverg 243 53zl THA A
£4& 718 g T (B-IM )3 &4 718 oz
oAl 73190, ZF 29 107189 AH-E v skt
(Table 2). B-1 #olA B-18 7= BisCoverg &

SZIMMF S| DfEA S0 CfE Bt

@ Bgez Eeo] 242

o

748t o|t} (Table 2).

) Al ntRAIY

&n}R2 A9 7] (Toothbrush abrasive machine K
236: Tokyo Machine Co., Tokyo, Japan)2 4zl #
2] 9 A (LG houshold & health care Ltd., Chung-
Ju, Korea)# $/TE 7 8] 50:502.2 £§si] #-&
g, 7HE 8 mm, A2 3 mm, FA 1.5 me] Fo] A &2
uE 859 Zt 7 (B-1 TolA B-18 74A))¢] AlH & 7}
Z YA F A4 (KS G 3108, Crio Co., Chung-Ju,
Korea)& 18R] &35t A, F 4553 718t
&4 L NPT (Figure 1). AE$2L 9008 452
5o WEG ASE T A 1L A& S A
AR P SAT”. B-1 ZA B-18 Z7kA]¢] Al#
(18070) 2 &% 1070% A=t 9003 (174€)A
16,2003] (1874)7tA] AEAS APeled, & 27/
Al B-1 oA B-18 271A19 SAte] 2k HE S 37
3k Rolt} (Table 2).

(3
2

Table 2. Group classification by finishing of resin surfaces or/and applying resin sealant on resin surfaces

Group Finishing or/and applying resin Times of tooth No. of
sealant on resin surfaces brushing specimens
F P Only finishing resin surfaces N 10
with Sof-Lex discs
B-IM — 10
B-1 900 10
B-2 1,800 10
B-3 2,700 10
B4 3,600 10
B-5 4,500 10
B-6 5,400 10
B-7 6,300 10
B B-8 Applying resin sealant on the 7,200 10
B-9 finished resin surfaces 8,100 10
B-10 9,000 10
B-11 9,900 10
B-12 10,800 10
B-13 11,700 10
B-14 12,600 10
B-15 13,500 10
B-16 14,400 10
B-17 15,300 10
B-18 16,200 10

F: Finishing, B: BisCover
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(4) EH2E 233 FAAEN 7 B

B3lgzle) FHZES 27817 Ao z ‘3_‘9]
EHL air-water A|JFAZ 73] AH3 T
Az 7 AlRgN B
A7) (Surfcorder MSE-1700: Kosaka Laboratory
Ltd., Tokyo, Japan)& A}Q“'ESFO% Z33l9t. EUERE
27 A 2AZol: 3 mE 3F1, 13 24 T 025 m
HA0 2 B3 o|FAA 2 A1 H %5§] Z399t 1%
Z+ Al Ro] B BHZE 3 (Roughness average: Ra)%
F2uAE 42990

FARAEN A #ES 93 EUXES dy
oA dEAA AE RS At AF, 128 § 4
AL stubol] F2Hata 12 KV 2 ShellA] | -5': OO
9] FAR HFor =Pt EHAY gduR
FE-SEM (S-4700: Hitachi High Technologles Co.,
Tokyo, Japan)< AH&-8te] 5008] &2 #23}ict.

Figure 1. Tooth abrasive machine used in this study.

Table 3. Mean surface roughness value (Ra) of each group

(5) BAEA

B3 13}]739] A vhReltt AgE F 23 ARAAAA S
43 B 79 Hi BUAE 3 REHAE BAEA =
7891 SPSS (version 10.1)e)4 #3847 ti$ t 2
B AP M9 2P R F, NESY EAE
A (repeated measure ANOVA)Z ©] %-‘6}04 TR H
T EREE ¢S Hlassin.

é

1. &gz

By Ao ERe v g A F 23 S
Fdd AFANAE AL B T T FHEE &
(Ra)@ EFHARE Table 39 el F T2 0.898
+ 0.145 mZ 71} £ Rag Yehiglz, B-IM &&
0.289 + 0.142 mZ 7} %2 Rad UERIGIT B-1 &

oA B-18 T71A9] Rast FFHAE dAALz F715
o] B-18 wollA 0:642 £0.313 mZ 7} & Ras 4
BTt (Table 3).

AZA FHEA (Hierarchical cluster analysis)< °']
g8lo] 24 29 RaZ BA% A7 W9 2HLE R
Atk 28 12 B-IM ZelA B-7 74, 4 2= B8
'7'01]73 B-14 F7A), 23 3 B-15 oA B-18 22

B2Ed0t (Figure 2). 3-%37 #HEA (3-mean clus-

:ter analysis) & o] &8ld 373 749 Ra® vlm3 27,
Ra A2 2AZNL 74 1404 0.361 wm, TF 2004

0.511 w, 8 394 0.624 mZE yehfo] 2 729 Ra
AZ FAZA 74 EABAH 2 F8 Aol & VERARL

TH(F = 49.705, p = 0:000) (Table 4).

2t AF L o) &sld BF F B-IM ¢ A <
RaZ H|w3 23 B-IM &3 B-1 TlA B-7 £7A

Group Ra + S.D. (um) Group : Ra = S.D. (i)
F 0.898 + 0.145 B-9 0.464 + 0.145
B-IM 0.289 + 0.142 B-10 0.493 + 0.222
B-1 0.299 +£:0.148 B-11 0.525 = 0.139
B2 0:323 #+ 0.105 B-12 0.541 + 0.182
B-3 :0.353 £ 0.119 B-13 0.550 4+ 0.198
B4 0.373 £0.175 B-14 0.558 +0.159
B-5 0.403 + 0.169 B-15 0.594 + 0.198
B-6 0.417 + 0.200 B-16 0629 + 0.215
B-7 0427 + 0.154 B-17 0633 + 0.208
B-8 0.448 + 0.137 B-18 0.642 £:0.313

8.D.: Standard Deviation
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[ Mean Surface Roughness |

I
Cluster 3

Cluster 2

Cluster 1

vt vl 1

et
o B.2 0.4

Cluster 1: B-IM~B~7, Cluster 2: B-8~B-14, I
Cluster 3: B-15~B-18

0.8 0.8 i

Figure 2. Histogram for mean surface roug-

hness value and cluster of each group.

Table 4. 3-mean cluster analysis among cluster 1, 2, and 3

MK e ol2x g0 hEt Bt

Ra 7t SAEAA F27}F giAA (p ) 0.05), B-IM
T3 B-8 oA B-18 T71A19] Ra tol|l EAITAQ] f<]
A2 YehIT (p €.0.05). E3 B-8 3 B-9 FollA
B-18 #7}#1¢] Rag W t AA & o] &3] vlug A7}
B-8 % B-9 T4 B-14 #7419 Ra ol EAE4
ol goab7t YA, B-8 o3 B-15 oA B-18 Z71
79| Ra 7tolle SAAQ] FAHE YebAT (p € 0.05)
(Table 5).
HHEZA AN 8 :
B-15 & 7to] Rag A% w3 A3}
Aoz {3t Aol & et (F 465, p
0.000) (Table 6). ©|5 Tl gt Ras THES K
B-IM ¢ Ra® F 39l vl8] 210.72% #aHdem, B-
8 #3 B-15 79 Rat A&3 & 71ek4 &2 B-IM 79
)8 2z} 35.49% % 51.35% Z7F ATk (Table 6).
FE-SEMC & #43 iyl ¢ 537 e
Figure 3914 Figure 770 EoF1 itk Sof-Lex disc
2 37 AR AHRR F 28 By FHo] £ow

Group Cluster 1 Cluster 2 Cluster 3 F p-—value
Final cluster 0.361 um 0.511 m 0.624 um 49.705 0.000
centers of Ra

Cluster 1: B-IM ~ B-7, Cluster 2: B-8 ~ B-14, Cluster 3: B-15 ~ B-18
Ra: Mean surface roughness value

Table 5. Paired t-test between Ra of B-IM group and B-1 ~ B-18 groups and Ra of B-8 group and B-9 ~ B-18 groups

Group p-value Group p-value
B-IM B-8

B-1 ~ B-7 > 0.05 B9 ~ B-14 > 0.05
B-8 ~ B-18 <0.05 B-15 ~ B-18 <0.05

Table 6. Repeated measure ANOVA and increasing rate of Ra among F, B-IM, B-8, and B-15 group

Group Ra + S.D. (um) F p value Increasing rate of Ra (%)
F 0.898 + 0.145° 0

_ b —
B-IM 0.289 = 0.142 93 465 0.000 210.72 0
B-8 0.448 + 0.13T + 35.49
B-15 0.594 + 0.198¢ + 51.35

Superscripts of the other letter indicate values of statistical significant difference.
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Figure 3. F Group (x 500).

Figure 4. B-IM Group (X 500).

Figure 5. B-8 Group (X 500).

Figure 6. B-15 Group (X 500).

o 7l E5H 249 Z2e 3 A 2y
o] &g oJgt 7327} 2= ATt (Figure 3). 2
BisCover d R A8 o] o3 Egtexe] FHo] of$- HE
A Jebdt (Figure 4).

B L_ o
B ERS WA EHd] $H 02 o} ¢ F4
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o] AFolA discE BN U S } I“J??} —?— ]{
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o 34 A2 eyt o] ‘E:rLOlW B-IM Tr_f«] Ra
€ 0.289 £ 0.142 mE Yelo F ¢ Ra®t} 210%

A= 245229 (Table 6), FE-SEMA B-IM #&
ﬂ]ﬁx\iéﬂxﬂc’ﬂ ok - & Batld EHo] #aAHQ)
t} (Figure 4). o213t A3l FAlAAE0 A4 2
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% Jom? A 16,2008 (
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dqe o FAA Aﬂxﬂf_‘__;i Z_'

319l Eﬂd&&oﬂ % f‘&% —%—914 o] AN B
o Az 3749 73
+3 1 (B-IM ‘_Oﬂ A B 7 $77]-X]) 77 2 (B-8 Tol|x
B-14 #714)), 4 3 (B-15 7|4 B-18 #7HA) 0.8
FEAS (Figure 2). 373 1t Rag 3-H# 73X L
olgatd Hlwg A7 Ra HF #3AS4L &H 1A
0.361 um, &3 294 0.511 wn, TF 394 0.624 mE
Veige} Zb 239 Ra 3% :r”“z“ b EAEAH R
o3 kol & ERIITH (F = 49.705, p = 0.000)
(Table 4). o|¥3 A7 4z= B ]{ E_ ] BisCover
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Dickinson® Leinfelder®s] |7Zne}k fAVHA e
stk
T3 o] AFellA] ut NE
T, B8, B-15 ¢ 7&4 Rag 3% ¥wd 43 2+ & 2t
J BATACZ {3 AolE
23.465, p = 0.000), B <] Ray
7k B-8 73} B-15 ¥9 Ra: A&3E 7184 &2 B-
IM el "8 42 35.49%% 51.35% Z7tE 9
(Table 6). FE SEM “glA B-8T& x_ AHog J&3
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