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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, Chosun 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 (S-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 un and B-IM group was 0.289 + 0.142 um. 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 um in cluster 1 (B-IM ~ B-7), 0.511 um in cluster 2 (B-8 ~
B-14) and 0.624 um 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 F 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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180



AT o| Op=2X g ol Ch T}

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(8):180-190, 2007)

Key words: Abrasion resistance, Resin surface sealant, Toothbrush abrasion test, Surface rough-
ness, Finishing method, Polishing instrument
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2 d Aol 270 BisCover X AAA H glazes oF2
delolvt B4zl FEEC] #9E AAsta Sl 3
gl Feve ZUS AFIHH. A A o6t
Biscover+ epoxylated bisphenol A diacrylate, ure-
thane acrylate ester, polyethyleneglycol diacrylate %3
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WA ¢a FE, dnte] e AT AY AlA
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T4 843 v)5e 210 A7) A8 APAH oz A}
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2 ARdA ddAse Zsd nAga Sl
Micronew (Bisco, Inc., Schaumburg, IL, U.S.A)<} ¢
AAAA 2 glazedl BisCover (Bisco, Inc.,
Schaumburg, IL, U.S.A)E AH-8I5 o, B3#zl9] &
g vpEEslr] A8l Sof-Lex disc (3M ESPE Dental
Products, St. Paul, MN, U.S.A.)E AM-3l%t} (Table
1.

Table 1. Materials used in this study

B3 AlEARE Y8l el 7k2 8 mn, A2 3 mm,
A 2 mel o] PAE B 73 Aadd dRnE
& AlZsto] A-g-stit E3h 73\%‘ A S & &
R AHe 28] Aste] 7F2 8 m, A= 3 m, T
1.5 me] Zo] 311 470 £52 AlZ}ste] AHE-atTt.

L

2.

|
I*

(1) SR AlA 2
g A AolA 7kE 8 m, AZ 3 mm, F7 2 o]
Fol IAE 2 e AAAE dFrlE Bl ahl
slide glass®} polyester stripg $1x8taL, &F]E e
o Micronew (M2 A3)E o FAsATH
Micronew# el polyester stripZ slide glassE Bal =
A1 (Spectrum 800, Dentsply Caulk, Milford, DE,
U.S.A)E o] &3] 500 wW/are] FAE=E 4027 F2A
gt 1 = gFuE HellA B AHE st
A AH Y o2 2023t FUH o8 FxAeR T
olgig Whio g E3R AlE-E BT 20071E &8t
ATH AAAE o] Bl Al e 7P = FHolu
< B B3RS AZ YAk Sof-Lex disc® Had
o AR Al A0 SRTlA 24417t Bt Baat
k.

(2) T 7

200709 H3ER A ‘5&?15 WS gt A&
(7,000 rpm)e] Sof-Lex discE
Sof-Lex disce 27H4] 947, & 71?1 ‘QX}S’} %Z} ‘Qz}%
ARSI o, 7heE e 2 teh
SHAl B 71HA 2 dise B 203
et

_&
) Jh:

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

Bis-DMA: bisphenol A dimethacrylate, Bis~=GMA: bisphenol A diglycidylmethacrylate
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Sof-Lex disc® nHr2]gt 1A 5 1071& AElste] nhy-
gl T (F ) o2 wgatia, vela 190709 AlH - wt
Tojek B2 EWo BisCovers 348 & (B &)<
Z MAsH (Table 2). vhF-ad B3 THo
BisCover®] A-&-& tha3 o] Algsiitt. £l &
Mol Uni-Etch (Bisco, Inc., Schaumburg, IL, U.S.A)
& 1527t A&ato] 22 AEeh 3 A3, Azt

48 4719 BisCover$} BisCover viscosity modifier
(Bisco, Inc., Schaumburg, IL, U.S.A)E 747 14e4
gojme] 527t E3et &, E3E §9E Heyqd A4
=3 ]1_ FH] A&sta 1537t 71t o5, BisCover

& F7INHAR 7PEA B gl B3R ¥ Spectrum
527t FzAsl . BisCovers &3e7 1A
S8t 15327 BxA}eAT
9071)& BisCoverg A& B3 ¢7 2H A

%t T (B-IM T)# AE4 2 71 2w
Fon, 7+ 7% 1070489 Al wiA skt
(Table 2). B-1 A B-18 ¥7IX&= BisCoverg 24

AT o| Op=2X g ol Ch T}

g g7l el AEA S 71 wolth (Table 2).

(3) A9 wlRAIE

A&u2A 8 7] (Toothbrush abrasive machine K
236: Tokyo Machine Co., Tokyo, Japan)2| 4zl
g 2 29HLG houshold & health care Ltd., Chung-
Ju, Korea)# S/HTE 77 H] 50:508.2 &3sto] F-&
e, 7k2 8 mn, A2 3 mn, $7 1.5 me] &o| 57l 47
g S5 2 (B-1 w4 B-18 #71A1)9] AlHS 7+
ZF 9924171 & A& (KS G 3103, Crio Co., Chung-Ju,
Korea)s 132 Fasta d, § 4&5EF= 7k
1EAE AT (Figure 1). AE2L 9003 4E5-¢
53 A5 74 dddlA R AEA S Algs
7P, B-1 wellA B-18 &7 AlA
18070)& w3 10704 AEisted 9003] (1714)ellA]
16,2003 (1871€)7H4] A&EA S Aldstaod, & &7
Al B-1 ellA B-18 w7HA 9] siate] Fate e s #7]
&t Zlo]t} (Table 2).
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Table 2. Group classification by finishing of resin surfaces or/and applying resin sealant on resin surfaces

G Finishing or/and applying resin Times of tooth No. of
sealant on resin surfaces brushing specimens
P P Only finishing resin surfaces - 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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Figure 1. Tooth abrasive machine used in this study.

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

A (repeated measure ANOVA)S

T FHUZE 7S vwstgich

Al
=

Ir.

o

21t

EHS R B Al e F e 53R
FHo HAHNAAE A Lo B o] H FUXE
(Ra)¥} EFHAE= Table 39 YeRAITH F o2 0.898
+ 0.145 mZ 7P ¥ Rag YeERR, B-IM v
0.289 + 0.142 mZ 7} *& Rag YERQITE B-1 &
ol B-18 #7HA9 Ra%} EFHAR= HAH oz Svlet
o] B-18 #ollA 0.642 £ 0.313 m=Z 7§ =& Rag Y
ERA AT (Table 3).

ASA #3884 (Hierarchical cluster analysis)< ©]
g3ate] 7F 9] Rag A% 23 3l L
At 73 12 B-IM wolA B-7 @714, 4 2& B-8
Tl B-14 7k, 8 32 B-15 T4 B-18 +o&
EFEAY (Figure 2). 3-Hw T84 (3-mean clus-
ter analysis)< ©]&3dto] 37 7t Rag Wlwet A3
Ra #F #AFHL #4 1944 0.361 w, 7 2914
0.511 um, & 394 0.624 s YeRHA Z+ #79] Ra
HF THTA el FAFA R {3k Ao]E YER
o (F = 49.705, p = 0.000) (Table 4).

0§ t H S o83t B F B-IM w3 UH#] 19
Ra% ¥lwd A2, B-IM #3 B-1 2ol B-7 #7419

H =
T

Group Ra + S.D. (um) Group Ra + S.D. (um)
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
B-2 0.323 £ 0.105 B-12 0.541 + 0.182
B-3 0.3563 = 0.119 B-13 0.550 + 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 0.629 + 0.215
B-7 0.427 £ 0.154 B-17 0.633 £ 0.208
B-8 0.448 £ 0.137 B-18 0.642 + 0.313

S.D.: Standard Deviation
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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

AT o| Op=2X g ol Ch T}

Ra 7t BATAN F2k7F lAA17E (p ) 0.05), B-IM
T3 B-8 oA B-18 7HA<9] Ra 7ol EAIg2 <1 &
A= YRS (p € 0.05). =3 B-8 73 B-9 woilA
B-18 #71A¢] Rag th$ t A4 = o|-&sto] vlmg 2
B-8 % B-9 Fol|A B-14 #7149 Ra ol &7 i%i
ol $927F SlA W, B-8 &3} B-15 oA B-18 &7}
219l Ra tlle SAAR F2AHE eI (p € 0.05)
(Table 5).

ﬁ

_y\_l‘

F

B—15 = 7&4 Raf"a— 4% vl 7574', %4 T Hﬂ 57416}

Ao fog Aol U (F =

0.000) (Table 6). ©]E ol g+ Ra2l %@%—% End

B-IM <] Ra® F | ]3] 210.72% A=A oH, B-

8 ¥} B-15 79 Raxe AEA S 7184 &2 B-IM

Hl&) 22+ 35.49%9k 51.35% Z7+E ATt (Table 6).
FE-SEMoZ #ddt g4 +o ezl e

Figure 3941 Figure 77H4] ¥.ol5=a1 Itk Sof-Lex disc
2 7 QATIA] ALEEF S B3R BHo) £508

Group Cluster 1 Cluster 2

Cluster 3 F p-value

Final cluster 0.361 mn 0.511 um

centers of Ra

0.624 um 49.705 0.000

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 B-9 ~ 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 + 0.137 + 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).

Figure 7. B-18 Group (X 500).

oe] 7MY S5 2ok 72 319 A 53R Ze o] #AFUT} (Figure 5). B-15 & &% 2He F
o] g AEP 7127} #2E A (Figure 3). B-IM & GollA B-8 wEth ¥ §a Bt £49 E3o] #Ey
BisCover #IZA A oJsf Eate|7e] ro] uf$- HE At (Figure 6). B-18 ¥& H3d7 1H Aol H&
A YERSTH (Figure 4). B-8 w2 AA Ao &gt o] #AE AT (Figure 7).

27 BUS HGAT F] $HOE oFF T EY
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Al 2 2o AYAF disce] ARl gt H71A 91 Akl ol
HieA] B g Aoz Az

o] Aol discZ HFHF THE v e F @zl
HAAE AEste AL HFgezle sHXEE sk
gl &322 Aoz Yyttt o] Al B-IM <] Ra
£ 0.289 + 0.142 mE YeRfo] F 9] Rakth 210%
AE aE e (Table 6), FE-SEMoIA B-IM &
Azl A o o] 3t vl - HEek B3z FHo] Q]
t} (Figure 4). o123 A3te FAPAA N 291 Ho]
A B3R FHdzto] #RIAMA (Fortify)oll <& @
A3 XAt Bt Bertrand 59 A3 438}
At

bt
u
o o

T FAzE] Wl wE HZIH A AA
A8 dolrgit) A&ntRgrls 90039 4E%
Mol &A=z 7Pt em” Al 16,2003 (18
A&ttt (Table 2).

o] AF-] Aol A AEntRAIE L HRAMAE 485
=3 FHzE G FATt. o] AFelA B ¢
Rag A4 o4& ol&ste] A3 23 79| 74 =
38 1 (B-IM oA B-7 27H4]), 8 2 (B-8 A
B-14 ¥7HA)), 3 3 (B-15 TollA B-18 ¥7HA]) 2.2 &
FE ATt (Figure 2). 377 7t RaE 3-% ¢ T34
o] &3] Hlm3 A¥ Ra HF T#HFAL TF 1A
0.361 um, &3 2914 0.511 um, T3 3914 0.624 mE
Uehflo] 72t 739 Ra #E TR ol BATHCR
fogt ztolE YeRIT (F = 49.705, p = 0.000)
(Table 4). ©]¥3 A+A3+= E3dA EH BisCover
HAAAAE 83 & AEAS 7tk NgeA 1Y
A e GRAAA o] oet FHZE 2 W) gles o
nstal, AEAS 7hek /M EelA 14708 7HA 28 a 15
MEolA 18708 7] = AR A <] whio] o&] THx
%7} Biscoverg =34 42 Frel 1/2%) 2/3FFo2
A5 7t ER oy et 87fLolA] 1470E Atelof] A
A AR BRI THXEE NAAE § U A
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o 4849 glaze7t 670 ellA 1137 A&E i B De
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Dickinson¥} Leinfelder®e] A+23e} fFARHA YEk
St

R ol AT UAEY BURAS 85 BN
2 B8 2 Bl15 2 R EL R

7ko] Rag %
] SAgA R fogt "}01% YeEifidlen (F =
93465, p = 0.000), B 3
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