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ABSTRACT

Evaluation on the abrasion resistance of a surface sealant

Soo-Mee Kim, 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 abrasion resistance of
composite resin surface which was applied a resin surface sealant, and to
provide proper time to reapply sealant on composite resin surface.

Two hundred rectangular specimens, sized 8X3X2 mm, were 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 disc and B
group (n=190) was applied BisCover after finishing with discs. B group was
again subdivided into nineteen subgroups. B-IM group was not subjected to
toothbrush abrasion test. From B-1 group to B-18 group were subjected to
toothbrush abrasion test using a distilled water—dentifrice slurry and
toothbrush heads.

Average surface roughness (Ra) of each group was claculated 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 @m and B-IM group was 0.289 * 0.142
(m. Ra became higher from B-1 group (0.299%+ 0.48 m) to B-18 group (
0.642 £ 0.313 m).

2. Final cluster center of Ra was 0.361 m in cluster 1(B-IM~B-7), 0.511



tm in cluster 2 (B-8~B-14) and 0.624 m in cluster 3 (B-15~B-18).
there was statistically significant 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.
Within 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.
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(defects)@ HET 4 9tin &9t} Ramos S0V 23y HEalg o] WMo

T3 DickinsonT} Leinfelder’?E #AAMAS A4e BigHo] nfrgs 37

2 d deol &70E BisCover #INAMA B glazex obad#H ol HdHx
5o BUg A SO FFan FHvs BUEE AT Az
9]&} Biscovers epoxylated bisphenol A diacrylate, urethane acrylate ester,
polyethyleneglycol diacrylate A& 202 FAHo] gt} ol E5E3 3oz
A8 LA = 2FA2AES (oxygen inhibited layer)e B71A &3 S, A
nko] A Ade A7 AY AA G0,

T4 W 243 Al s 27 H8 APAAoE AREHE AEUEAY
(tooth brushing abrasion test)< E@# ] THO wfREe} FHEXEE H71517]
Aol =35 AHEH I gk Teixeira 5779 AFolM F FF EFUX (nanofill
I ooAEgR)e] rtRES} FHEE =

HuEdth Wang 5792 $59 B39 nfEARES AEuRAAR 1073
Hrrek Axp, FAEAE (weight loss percentage)e 0.38-1.69%%3 FHZXE
A= orFeAl dEld RtEARA e AdtE Edtkal skltk. van Dijken
Ruyter®= Sof-Lex disc® @npat o] A&ulnArlor] 2E By e 59

z257t Z748e =89k T3 van Dijken S0 vlRal sk A dAs 23t

olth, v}t HAANAL} TS FHFE Aolw AITte] AAAME HF
o] Aols Fid ¢ Qo w3 £ U =
A oZM AR FHES e Aoltl. E3] BisCover dAAMA = Ao &

A BA GrkE A o} olo] Hig FTAI FVIke] B okH7AA o] oA
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1. 8=

ok

o] AgeA dA¥dAs= A3y mAYA EF#EK] Micronew (Bisco, Inc.,
Schaumburg, 1L, U.S.A)9} #HJAAMA 2 glaze?]l BisCover (Bisco, Inc.,
Schaumburg, IL, U.SA)E AF&siglen, EFdUS ZHS wrlstr] 98l
Sof-Lex disc (3M ESPE Dental Products, St. Paul, MN, U.S.A)E AF&3}3ith
(Table 1).
2 AlFAZRE A& dF 7FE 8 mm, Al 3 mm, 77 2 mme| o]
2 @ &FuE ¥E AFste] ARgsdth B3 A EvE
S oo 2y AHE 1A4E7] Yste] 7FE 8 mm, AE 3 mm, 74 1.5
mm?| Fo] X dFrF EFS Al Lste] AHEsH

Table 1. Materials used

Material Composition Manufacturer
Bisco, Inc.,

) Ethoxylated Bis—-DMA, Bis-GMA,
Micronew Schaumburg, IL, US.A

Glass frit, silica

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(100m)/Medium(29/m) size St. Paul, MN, U.S.A.

Bis-DMA: bisphenol A dimethacrylate, Bis—GMA: bisphenol A diglycidylmethacrylate

BAg Aol 7FE 8 mm, A2 3 mm, F7 2 mm® o] FAHE &

7bs st AAMAE EFrE #Hol st slide glass9 polyester stripe A5k,



adZulE #Fo To] Micronew (MZF A3)E 3o =A3YP Tt MicronewH ol
polyester strip¥} slide glassE Qi 3 ZA}7] (Spectrum 800, Dentsply Caulk,
Milford, DE, U.S.A)E o]&3}o] 500 mW/em’e] JA == 40%3F F2A18+lth

1% Ry welA BEAA ARG Bste] By Awe) Sue 2023
B7hH o YRS,

olelgt Wo B AW BF 2004 AferAch AA1zh mepe] 2
G AAs] AgAE Holhe Hgo BFANS A Q49 Sof-Lex disc

2 vk AzE A

)

& Aeo) ZRFA 2447 Eb BB

(2) & &7

200709 H&=ER A T g% 1S dEste] A<E (7,000 rpm)e] Sof-Lex discE
ARgsle] w3t Sof-Lex disce 27FA 4AE & AR ARk} T3 dAE ARE-S)
Now, 7HHE hEe Thelo] B ZHol| B I[AZIHEA 2 dise F 20%3F
A-gste] w2 k3l

Sof-Lex disc® vH-eg Al F 1005 A=sle] vpie & (F ) o= wigsigia
=] 190709 Al vg]gk S8 1ol BisCovers 38 #+ (B o= vl
3k3ltt (Table 2). vHElg 53X FHol BisCover®] 82 th&3 o] A5k
t} Estg 7 W) Uni-Etch (Bisco, Inc., Schaumburg, IL, U.S.A)E 157 &
4ot AP AEd & AFH, dxsidn 5 E 8719 BisCover$t BisCover
viscosity modifier (Bisco, Inc., Schaumburg, 1L, U.S.A)E Z}z} 184 "ojro
o 523 T F, TPE &9Z B HM ] 3ol A8k 16%
719 v, BisCover & F7IAYAR JPEA Eo gkAl HA F
Spectrum 80022 15%7F FZASFA T BisCoverE S FwWol whHe A&
shal 156x%3F FxAFeS T

T (19071 BisCoverE AL3 B3z Tdo R&EASE 7betA &= +

(B-IM )3 A&Eds 7 T o= A &
A aAh (Table 2). B-1 oA B-18 &7MA+&
ZH] AEHS 7HgE Tolth (Table 2).
(3) AHe wEAdA

F&ul 2 AlE 7| (Toothbrush abrasive machine K 236: Tokyo Machine Co.,



Tokyo, Japan)®] =] #Hge A°HLG houshold & health care Ltd.,
Chung-Ju, Korea)¥} F®FTE F7/ ¥ 50:502=2 Z3sle H& ts, 712 8
mm, A& 3 mm, F7 1.5 mme] Fo] # &Fvlg EF 7 I (B-1 TolA
B-18 w74 AlHE 72 XA+ HE (KS G 3103, Crio Co.,
< 7kt AEHE Al
getoltt (Fig. 1). &4 9003 EsS e 495 77 WolA 1714
7 AEAe AP AR JHEEATE”. B-1 FolA B-18 7R 9 Al¥ (180
NS +F 10718 dEste] 9003 (1719)ollA 16,2003 (187H€)7HA] AEH S
Aldgsilon, & &/ Al B-1 wollA B-18 #7A 9] RAke] $ate MEE 27
& Zloltt (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
roup sealant on resin surfaces brushing specimens
Only finishing resin surfaces
F F ) ] — 10
with Sof-Lex discs
B-1IM — 10
B-1 900 10
B-2 1,800 10
B-3 2,700 10
B-4 3,600 10
B-5 4,500 10
B-6 5,400 10
B-7 6,300 10
B-8 Applying resin sealant on the 7,200 10
B B-9 o ] 8,100 10
B-10 finished resin surfaces 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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A 7] (Surfcorder MSE-1700: Kosaka Laboratory Ltd., Tokyo, Japan)
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AZFA FHEA (Hierarchical cluster analysis)2 ©o]&3to] Z 2] Ras EAI3H
2 EFHAY. £ 12 B-IM oA B-7 #71A], 3 2%
B-8 w4 B-14 744, &3 3& B-15 TolA B-18 #o& EFHU (Fig.
2). 3-Ho +FEA (3-mean cluster analysis)S ©]&3to] 373 7+2] RaEs H| L
3l A3, Ra HF +HFAL 23 194 0.361 wm, &3 2014 0.511 m, +3 3
A 0.624 mE YERfO] Zt #°] Ra HF TJFTA el FATGHORE frold
ol E YERRRITE (F=49.705, p=0.000) (Table 4).
s t A o]&3te] B 5 B-IM &3 UwA 79 Rag ¥md A3, B-IM
=3 B-1 w4 B-7 &7kA2] Ra 7t BATARJ Fo27F flAARE (p>0.05),
B-IM T3 B-8 oA B-18 T7kA 2] Ra ol BAEH G232 epfdt
(p<0.05). E3 B-8 #3} B-9 FolA B-18 &7H#A2] RaE W& t AHS o]&3F
o] Blagt A3}, B-8 3 B-9 oA B-14 #71A 9 Ra o= BAEH #
274 QAN B-8 3 B-15 oA B-18 &7FA 2] Ra olle EA Q0 93t
£ YERH A THp<0.05) (Table 5).
W=7 BAR A S o]&3dlo] F &, B-IM &, B-8 &, B-15 & 7+¢ RaZs A
< Hug A%, 7} 7 3ol AT oR {olg AolE YEUT (F=23.465,
p=0.000) (Table 6). o] Tl 3 Raol THES 2¥ B-IM 9 Ras F &
of ¥l3l] 210.72% AW, B-8 w¥ B-15 w9 Rav A&EHE 7tekA &2
B-IM el H]3| Z+7} 35.49%<}F 51.35% 7= Atk (Table 6).
FE-SEMo. 2 #3% x4 o 5z UL Fig. 304 Fig. 77H4 1B

o3 9t} Sof-Lex discE F3F YATMA AFES F o2 S mdo]| +3F

o



o7 o] /e Y B A2 33 A 5FuEx Ze] el o3k 7
27 3EFE AT (Fig. 3). B-IM T2 BisCover XA Ao] ol H3taxle] &
Hol w9 H&3A YeElkt (Fig. 4). B-8 T2 AAHo=z FJ&3 HE33ed &
He HAAT W] 108 ofF &2 FHo] #FAHAT (Fig. 5). B-156 &
S g1 T4l B-8 wrRY o {a =g o] S0l #EH

H
ot (Fig. 6). B-18 & 53 39 Aol W Fo] ##FHAT (Fig. 7).

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

Group Ra £ S.D. (tm) Group Ra £ S.D. (tm)
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 0.353 + 0.119 B-13 0.550 + 0.198
B-4 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



Mean Surface Roughness

Cluster 3

Cluster 2

Cluster 1

L

L~

0.2

0.4

0.6

0.8

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

4#m

Fig. 2. Histogram for mean surface roughness value and
cluster of each group

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

Group p-value

Final cluster

0.361 ym 0.511 ¢/m 0.624 /m 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 B-9~B-14 >0.05
B-8~B-18 <0.05 B-15~B-18 <0.05

_10_



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

Increasing rate

G Ra + S.D. F 1

roup a (tm) p value of Ra (%)
F 0.898 + 0.145°% 0

_ + b _
B-1IM 0.289 + O.142c 93465 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.

_11_
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A}g-317
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=

b= Al =

H s

5]

of Awla}A o
A2k} F7F YAFe] Sof-Lex disc

Aol 2]

bol ohie]

ALLE

=
=

22!

ol

A

B ¢ Raoll H]3l

=
=

Sof-Lex disc

A=A

|

o

dlo

mj

Al

=
N

LHER o] 2l

Uelykow FE-SEM Aol A]

0.898 = 0.145 m

A= T3 AR Sof-Lex disc®

gk

Fel et (Fig. 3). <19
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npEEl et ESt o] FALAAAN A AdOA EFEE mde 42 T e
I Bug Marigo 5°V A7 Az AT o] AT AIE Edtol
Sof-Lex disc AFE A] Z27F Ax7bA 9 vla] AL A Edgx 9SS Ue
ez mA 3 2R AGAE disce] ARRoll &7k F7HA Q] dArpapAo] RiEAl oS
Aow Aztdrt.
of AFA disc® EFee] ZHS v d F
Bagzle] EUREE MAstEd a4 o=z
¢ Raw 0.289 + 0.142 mE YEIHO] F 9 RaBth 210% A= ZAHAoH
(Table 6), FE-SEMellA] B-IM & -] o3k vj-¢- G235 S 53
o] #FZHAT} (Fig. 4). o813 A= FAAAAR A H < BFoA Eghg 7o
Fadzo] ANANA (Fortify)oll ofs A3 7| ¥ Atk Bl Bertrand &
ol Aztel I8}
AEEAA LS F7|7He] B ARl tiE mtER 9 ZREEE F Ut
A AFAAQ Yo RE g ol§Ha Ank o] AFAN = AEREAR

B3 ATE nASI 3 Aol A& AAANA FRLFS ADFORA B

odh
N
=2

g7 FHo] H{d BisCover dAAMA7} iR =S 3 & FHx

e HAAYA ] AHE A7IE ol sttt AERIREAAE 9003 9] FELTS
170949 AEdE JHgerglom® A 16,2003 (18719)9] FE¢5L A6
t} (Table 2).

o] Ao AFteA A&rEAFS HA
FFE FAT o] AT B £ RaZ AFH £HE ol&dto] B3 A
3 1 (B-IM #dlA B-7 74, ¢ 2

), =3 3 (B-15 #ddlA B-18 o7A) o2 #EFHUT (Fig. 2). 373 19| Ra
g 3-¥d THEAME o]&ste] Hug 2% Ra HE TIHFA
0.361 m, T3 2014 0.511 m, T3 3914 0.624 mE Uebfo] zZ+ £ Ra F
T TAFA Wl SATHoR fod Aels dERISIT (F=49.705, p=0.000)
(Table 4). o83 AFA7}= A BH BisCover dAlAAMAE &3 &
&AL 71 1L 7D A E AR AAA N 2% EuzxEe] & WEv)
Aee orsta, AELS 7HgE 87 delA 14704 74A 2o 1578l A 187K
4 A s AR AAA ] vl o& FAXET dAF] FUIHER o]H 3 A7)

1=
2
il
a2
oo
ol
Iz
d
i)
N,

(]
=5
g
BN
k1
o

rlo
Y
o,
.
=
X
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= 7H
E Rl

7 A%
=

L:

e g o.u

=
=

=

Z5)o] (Fig. 6) &

-8 ¥ B-15 &

B-IM ol v]3] 27z} 35.49%% 51.35% =715

t} (Table 6). FE-SEM 4tolA] B-87< A A

9] integrity

AFol

RS

T
sl B

k)

o]

g]

2 7

o

i

]

!

b Lhebsdet

[¢}
el B-IM , B-8 &, B-15 ¥ 3t

of &9 glaze?} 671€0lA 1
[¢}

o] &
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