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£ 71937] o3& RAol7] vFo|c}, a&d #7 XA 23HA)
o] g FHd qg dve F&53 dAolt}. o] d7e dA
T3 Z3AE A3 2ollA B 54| #o3iA AjAE R
oli, A&E PlEAZ Tz AXE EW B4 #AH
€ 7F3k, X 3EE Ankd F A ¥ AEAE =X
3 Aol B AR e ol Hle A& vpuA EA &
4 & 29 2%, B9 A5 YA, ni2g 59 #t e
2 go} B Y3 AP At

I. A7 xz 3 Uy
7t AT ME

A T gaolA AHgE e 7 Filtek Z250(3M.
ESPE Dental Product, USA)2 2 A|H & A3,
Fortify(Bisco. Inc, USA)¢} Biscover(Bisco. Inc, USA)E
HA EA A 2 A THTable 1).

Lt 917

1. Al Az

ANEE AFs7) A8k, FA 4.5mm, A7 12mme 95
g ol3d F3L AFsIE L Yl T4 2.5mm, 2% 8mm
9 & g3ttt 3 Yl S F43tn FY3 Mylar
stripe.2 9 F 11 9ol A slide glassE AXA1A AR
Ho| H=g gt AzAe] Al wet 2 B35
(Curing Light 2500: 3M. ESPE Dental Product, USA)Z

20&3t FFEsto] 60709 NS AlFsta 37°CY FHR
2477F B#E gt 300rpme] £52 & W7 st silicon
carbide paper(Struers A/S, Denmark) P #220, 320, 500,
800, 1200, 400022 Ztz} 107t ArtE AFsAUR). &
Aol Fe dnl ZAE AAS| 3l FRFE 28N 25
g Qs dvt F T AR &2 20709 AHEE o
Z2F(P) o2 Agalgtl. o 20709 AlH-E AlZALe] A 9
we} 37% Qo 1527 F4 F 152 FAFx
Fortify(F) & Jd @A =¥8x 1027 35T 3fx, &
o2 20719 AEE AzAR] A w2t 37% Ao 15
27t B2 3 1523 41813 Biscover(B)E g gl &=
33 1537 BEFet) AETLZ AMS3IETh

td

2. 93 FW Z3Ae 54 5%

Fortify(Bisco. Inc, USA)$} Biscover(Bisco. Inc, USA)2
9 A3 AlHE 247t 570 Aeste] Stereomicroscope
2 9l E FG39 3, dd= 107U E At gy 13
AaA e TAE ASsit

3. ¥HY 2% &4

7t e ¥ 25E vHE FE4 B 25719 Accura
2000(INTEKPLUS, Korea)& ©]&3la AlHe) B =%
(Ra:m)E 2339tk 2 A9 49 712 0.10mm,
A20.10mme Y9& 27 33 FHs YA E A&
P 3¢ wprldA rlealzlz) A 14, 204, 309, 6
MY ote 3 7tz Al e i 228 S AT

Table 1. Resin composite and surface penetrating sealants used in this study

Filtek 7250

M. ];f}S B Dental Pro uct, U

Bisco. Inc. USA

resin matrix: BIS-GMA, BIS-EMA, UDMA
(A2 shade) filler: 0.01~3.5 #m zirconia/silica

{(mean particle size: 0.60 #m)
Fortify Urethane dimethacrylate

Ethoxylated Bisphenol A dimethacrylate
Biscover Ethoxylated Bisphenol A diacrylate

Urethane acrylate ester
Polyethylene glycol diacrylate

Bisco. Inc. USA

Table 2. Energy characteristicsimN/m)of pure liguids microbial measurements and adhesion to solvents assay angle

system

ension (Y’
Dispersive component(7**)
Polar component (*®) 51.0
P-acid(y+) 255
P-base(r-) 255

58.0
39.0
19.0

2.3
39.6




4, R A+ YA (Surface Free Energy: SFE) 2%

Micro-syringe® °©|43l A7 Imm< FF4, Forma-
mide, 1-Bromonaphtalene= A2 AlHd) AHE & HE
Zt 2771 (Phoenix 300%: SEO, Korea) 2 H&2-2 243}
Aok A& wpRIoA wl2AI77] A 1Y, 2049, Y,
6719 ntE ¥ Zt7t AJH9 FEA4E 3 ¥, Image
Pro300 ver 2.0(SEO, Korea)2.2 Al £49] HZ7}E o] 4
gto] A ARAUAE A A& 24 A8 AL
g 899 oz §4-2 Table 29 2t}

5. vtR Zlo] &3

AAE vl2A7)7] A, AR gdle] X&3 Y&S 10 71F
Aoz Za 3D-Profilometer(MTS, USA)ZE XZO 2 4mm,
YZ2Z 4mmo] 49<L 100m7tF o7 zaudgsigdrt. X
& vlR A, 71EHAN XFH2 2 2mmE Mylar strip? 4
HolZ2 AlfS Hx 1Y, 209, /MY, 670 sidshe=
Ao AL nfRE A Y3AT. o E AHe] XFo=
4mm, YE2 2 4mm 99S 29485k 339 AL 92
o} AnsurSD(MTS, USA)E o] 43td mfiEz] ¢& XF
2mm, Y& 4AmmAB G < 71E HHOR S Ho|Z= 9x) &
< 5§99 vtR A7 nf 3 AJHe] ufR Zlo) & A3

Mylar strip®} %94 Ho|Z2 Gt A& a5 AL 3&o]
NHE we} 250stroke/2Y £E2 59 Wko E o] E3slm
200g9 3ol 7lEiA = AE nEAE ol &, iEe
12503]9] A&A L Agsiged, ole 74 #t 2
AL 71F0 2 &3 Aot 1:19 FAHY X<k
(2080°: Aekyung, Korea)# S/5E AAEo| A7IA ¥=
£ aykrloA A 0.203mm 79 FFEAN
ZE B F20 UYE AFo et A &2 w8
et X YRt oE AMEEHT FEEE Adold S dnl

o
7}1%‘1:

. before

abrasion 0.304(0.013)  0.275(0.034) 0.242(0.018)
Imonth  0.376(0.012)  0.346(0.022) 0.339(0.014)
2months  0.373(0.013)  0.345(0.006) 0.337(0.012)
3months  0.378(0.019)  0.350(0.021) 0.351(0.017)
6months  0.375(0.011)  0.364(0.017) 0.350(0.017)
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B 717t Wt FoRE dol BY) H EF AEY 2RI S
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MIXED) & A3 th. péts 0.05% st3ith.
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20.94(+3.05)m ATt
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= (Ra)¥ Table 3% Fig. 1o AA=AT}.
Aol 93 vlE AoM = BE Fol|lA Fogt
23w, /1Y, 2709, MLl e po# FE, Pt
2§93 Aolg Hyoy FTE BT fod Aols
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Table 4. Comparison of Ra between groups P/F/B
hs/ 6

P */*/*/*/* */*/*/*/*
F Valalal
B

*~:Not statistically significant(p>0.05)
*:Statistically significant(p¢<0.05)

Table 6. SFE(SD)

‘ before

abrasion 52.08(1.72) 51.27(1.67) 42.11(2.88)
Imonth 50.96(1.68) 49.62(1.28) 49.91(2.17)
2months 50.22(1.49) 50.42(1.48) 50.18(1.49)
3months 50.30(1.58) 49.52(0.91) 50.91(1.25)
6months 49.69(1.46) 47.31(1.81) 51.27(1.67)

Table 7. Comparison of SFE between groups

P -1/ W
F Ve
B

*—:Not statistically significant(p>0.05)
*:Statistically significant(p{0.05)

3} 67H LA @ Atol & BRATE BT PEAT 144, 2
Me# 3Ll frol @ Aol & EATH(Table 5).

3. EH X7 olliX|(Surface Free Energy: SFE)

O 23

7t SFE& Table 63 Fig. 29 2t} & 79 SFE=
e A8 Py B, FEd BrolA #23 2lol& B 1,
1 32 B (F { PF &oldet. UiLaAE PE# Fao] &
AAE BYon, WL E FF FYAAE HolA &}
W, 3Ll P2 BEAA §o7 2elE B9l 67i¥
M BE A §IAE BY3 SFEFS F(P(BT &
o]AtH(Table 7). ¥l @ SFEZ B, PFoMe A} 743}
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Table 5. Comparison of Ra between times in P/F/B

before

abrasion 1t/ /*/ /*/ /*/

1month ~/~/- -/ -/
2months ~+//* -/
3months -/*/-
6months

*~:Not statistically significant(p0.05)
*:Statistically significant(p{0.05)

SFE

@months

before abraion 1month 2months Jmonths

Fig. 2. SFE.

Table 8. Comparison of SFE between times in P/F/B

Before * /& % ¥ /% /% * [k /% * J% /%
abrasion /*/ /*/ /*/ 7/
lmonth ~~/- /- s
2months -/~/- -/*/-
3months ~*/-
6months

*-:Not statistically significant(p)0.05)
*:Statistically significant (p<0.05)

= AL RAT nkE A% 1IALAM FIXE BRT FEol
1= A2 Zadte AR, vk A7 104, 371€3 674
oA §olxE Bt} vhd BEolME SFEE A3k $7k8t
A1 vle A7 17484 594 JdE ol E BHrHTable 8).

v

4. ol zlo|

o) g9] nl Zol& rtgy 2-2d Table 99 Fig. 3¢l
AAE v} 2ok 7 gk FAE gho] ot} 7 3t uiRES
oNas MY, 4~671E BFAN P FEe f94 U=
#o)E HolA] ¥k, 1ML 24LolM FEollA 71 vk
go] B¢ta ML 4~671E B PlEES Brol M =



(SD)

Table 9 Abrsive wear rate in each month

Imonth 3.826(0.609)  7.11(1.22)  4.934(0.985)
2month 3.240(0.715)  3.35(0.84)  3.144(0.782)
3month 2.781(0.767)  2.67(0.70)  3.408(0.747)
(4~6month)/3  2.255(0.397)  2.11(0.60)  3.915(0.582)

Table 10. Comparison of wear rate between groups
Q month/2month/ 3month/{(4+5+6months)/3)

/- T

P
F */__/*/*
B

'c')'
|_

Z-Opx| 2153 x| 33(4) 2006

Average Wear Rate

imonth 2month gmonth (4+5+6month)/3

Fig. 3. Abrasive wear rate in each month.

Table 11. Comparison of wear rate between times in P

“ 1month

i
2month **/- I
3month -

(4~6months)/3

*-:Not statistically significant(p>0.05)
*:Statistically significant{p{0.05)

tH(Table 10). PT# F2] vt2& v o3 A
2393, BaeME g ntrgo] S71aitt 2,370 oA

Fasgon oA 4~609 B ShRee Z7lRen 1
43} 209 & AFn Folgd FolE Holx| Y3t (Table
11).

5. FANA DY 2hE

Pz FARARNA AL Fig. 4] AAE uiet 2}
&4 ol A9 A FHL FHA 47 2= 712
o A 43S Bl (Fig. 4-a) Al7te] AgFE o|AL F7}
HAL, 6718 Foe AR 71AY 240l TR Tt
719 2347} =2 HAH(Fig. 4-Db).

FZo FAMAAAM A AL Fig. 50l AAE vpe 2t
ol A AlHel ¥R PEd HlwA vl e, SHA S 7]
Aol AF-L Fortify2 AYF oY A9 FHL 733
tHFig. 5-a). 1712 Fx LR Fortify7} Foldle A2
Ho|q ZAA} 7149 77t YT (Fig. 5-b). 271€
I 3gelME R Aol HERM L, 671dAME P
7 FARIATH(Fig. 5-¢).

B9 FAAAANZ ARLL Fig. 69 AAIE v} 2t
o2 A A9 ¥RL FAAE 7T & S AR i
¥AS 2Y1(Fig. 6-a), 17/1¥ME Biscoverd] vtE
olytm ¥Wel EiAd oy AxE vl it(Fig. 6-b).
2L e LRdA Biscover A7t &8t 1(Fig. 6-¢-
2), g2tg KoM 71a3 FAA| 9] Ade] #FEHATHFIg.
6-c-1). 7ALANE o)} fALG ERE BAH(Fig. 6-d). 6
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*~:Not statistically significant(p}0.05)
*:Statistically significant(p<0.05)

AL B8] Biscover/t 2MHA A (Fig. 6-e2), Al
A g9 7)A7 FAA 24 STkt oy 5 Biscover
< JAcHFig. 6-e-1).
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o 47} g{-‘*—tﬂ FBE0) 77
nAdge BE shEe

7304 “L:— & 742]““1

A% 289}, Ferracane %<
dntg #RL silver nitrate® S o), um Y9} 15
um o}3e] ZolE 7HA ulA Age] HHHUSTE AN,
Ratanapridakul $%-& @vlt2 1%k vl A g o] 50um7kA) &
A gvin stgen AvlatA] ¥ @z 12-fluted carbide
bur$} white stoneo. 2 An}dt FA R} 40~50%8 % vtE
o] ZAgtln 314t AnlE Qg # TR A Adhe
nlgA] 7)Aol ekstel AR gE sHA S A5 AR &
Az ¥y Ag ARE doNg®, o) FAHS N84
Q&) ald A Aobd AFAG W T AUAE =33
t uhgo] AAEHo]l gou}, BANT 23T 24 Aol
34 ) (ethanol/water =& acetone), A= 244, £ 71
Aoz #A TAL 2714 EH. ol Dickinson 5
o ul4 2T 290 AR FRE AL F e BV IR
A A (Surface Penetrating Sealant)”} ¥L3dttta 8t

g4

T Aof BUH $EEC] X5 FHo] FaF F A=
F9 229 B8 A AuR ot Ae F2e Azl
Ao} $A7 AF Age) AL FaA7)7] AFAE o
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& A3 92 g9 25 URE 7B A&7} o FAAU,
Quriynen® Bollen'®# Quriynen %% Quriynen %<
AT BFo) 29 2271 ¢ 3830 22 93 AFINE R
W 259 A& A4 AlFe TRl e AV EATR
slgth. ¥ Blunden S99 # 59L& SFE7F Al 239
o 8% AR Tt

®8 25E 27] Ade] F2% ZAN 4 7. 5%
#2e A4 2mol e EH 2molA Ao JFe 43¢

Z71ela o] Wl ¥ AfovA e 9L 7|XA Zdon 5
AtH®, Bollen 5 in vivo A&0A H2 0.2um 01739 &
W 25 E Holg EWd eyt waA Fastn 453 X EH
7t BAEJEY o1 93] T 2= A

ol A¥dA PEH FZ, BT BF Bt 2571 93 2%
ol 0.2um ojela, AL AF7} TUIHA HE 252
BE Z7hlgen, I g 0.4m o3tk kA A& B
F7} Z7hERA X E 239 713 748 Aolx, BHE 2=
2 B718L b PO 7P B2 XY o) e ¥
AP E vte A R Z25E BEAA fe3A 2ot 3
AR AN E AR S FHAE 7HE S F=R
g FAE Bk aeu AEd A5rt S48 wE B
79 BF 25 FE A EOE A3AT, A% FEe
FA S AolE Holx FUth olv FARARR AL
A B3 A, Biscover’t H4HE5E AHZ LA &3,
23 gAze] 28RN 28897 Wi Fortify7b &
A gy g3 227t ARLE Rele AAE Y. P2 v
FPL v, Fel BF 25 E Fortify7}h dolsle »h2 At 1
ALolX oA e zol7t AR Fortify7t &4d 248
A€, 374, 6712 o= foAd sl AolE BHT. o
E3] %39 Fortify7} 2% &48 T @A Ajge] o)A
A3 B0 & Eoj7t Fortify7} g2 B 2= 7Hhd]
7198 S 713 S A 4 Atk Roeder 5709 ATl E
P2 #A A3 2 225 A AaAT e BEE EY
o1}, Santos 92 30,0003]9] A&A F 7 T A3
g =¥% A% dnpgt & 2o HE 2= FolAP i
gt old dis) 2 R ¥R ZslAle] ddEYE 7100
9] 27 2AAQ 739 silica EAA7} zirconium YAl €
Haped glo], ArlA] BAEE WA E F58te] TR 1A
Aol APsE AL AD3) Wl st 2 9
Ao A 29 gl 30,0008]2] A&4 F gz 2H A
FAE FAs 2451 SEM oA @A A ZsiAe] &4
SEFQE AR By AEd 3 F 7 HTE R B
g YR ZAA ] HFE VAol gt &8 19 AL
nlR ol Z35A edof, Al B AAe anE st
7le E328}. Takeuchi Y2 Single Bond(3M.
ESPE Dental Product, USA)$} Protect-it-PI(Pentron
Inc, USA)E EX& TolA 356003 A&d F JF 20|
fg a7t BASA] Bt o, 19 HAHeA e dAntel
HA o} BegEo] dAnlz Qg vA A uiF # A 23t

B
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A&d

7o)

Ao GFg oW AP wlwsrlde FSYPct =T
2 913 ulR Zo|E 2A3A Yol viRFo] |4 2F
(2F 15m) B.c} Bo] YelkeA & & ST

3 AR Aok mleAE Aoht £EE WS
s BAo) B AAE HeEE R AAV|ReR
AR g9 23 nr A EeAS =8 5 o, bt
A R AAY] oz B AF ouiA Wl virg 5 o
2 991x sl & Aol

FA A5 WA (SFE) &= 9z 91 ofa ThEojRnt,
A Yo RE Axe YA AR Folrinz ARzt
& 2d3in o] A% JAE Hdolrh, T HHAA
A9 299 e BE Lol FY3A AAE Fot
7)12] &&pr) w &l o=} Hrho|t}. Kane §%& ol2d
EQog RHdA 1A YEE Fehe AuiAES TR

F2 SFEE 717 Alge @& SFES] Asd vla) A 7
zto] o o8 4 vk &tk 7 BYE in vitro AE A
SFE7} %€ B3 addA Ad $3e] /10T Ragdo.
Van Pelt $2& :x¢] W& SFEE @9 Wd" AT <
vl Algae] 298 S T/ sl

SFE #o] w2 Aee PEH Fiol fAIE, ole
72509] 714 A 83} Fortifye] A &0] UDMA¢ Bis-EMAE.
A7) W2oz Aztec uig A BielA SFEgl #9
A w3k, o] Biscoverdt Fortifyel A4 te] wjiel2t
}Zrat}. o] ARAXE SFE #oz nefs) & , Biscover
E 244 n Adle AT A8 234E FaAE ¢ 3
U, wieol AgEEA 1 g3 s AR

F70e] 4580 »2HW et glycoprotein©] A€
oz A&z 24 G5 yuo] PGP, oleid A2
B0 ¥Y EAL WHEAA ddFe 2L A3Pe 7
A &e], Azzte] A AfAAA 2ol & LA F JoE
29 oA B AfdUA fd AU 29E & AR
9 22 35td B4 I FEES YA, 28, ¥, B &
23} e F7h Ad=EE seldok k.

A nlm Age gigt A7 EH Z3Ae] EE4L ofF =
o] g3 9=d?®, Bertrand 32 @A EH 7Z8A 7} w4
A% 29 AAd T Bol7HA Fa FHFFTo| ALY o
Fo|g} 331, Rueggeberg®t Margeson®™-& A2 2 Q1¢ B¢
A 3L o) H-2 vk A g &S AT
U, Kawai S0 @2 ¥ 72349 A=t va 2340l
Eo} 1~2me] vl Aol x E&) o7} f3td BH W+
e Z/NA, FAAY Z717F Lok F o 7 F0
PR vpRFe 40~50% FAECR FH. £F
Dickinson £ Fortifye 2§ @z AwaQl nrg 7t
2A17)3, Shinkai $PE @2 ER ZsHA7t Antz )
YA Qo] TR nprE AT YT

oW AdA PEY W @ vlRgE FUA AN
o} &4 9@ vpnko] Y| FFH} At A& 54
o) gt A 7= 99 Teixera 579 ATolA = 2250

Nl
)

oft rir

—_

E

B

=
=2
&,



o X&Ad B nprge 13, 24, 53, 108 B¢ HA 7
A28t 671€E B¢ P miE Zole 16.61mA =,
Teixera 599 AFNN = 22508 10,0003) A& vl2AH S
w) n}2 Zlo|7} 24, 3mE., 75003 vlRAlE 18.23umE A
e 2y

FZ& 1A€A 7.11me] rl2&E o P73t R At
ol B gl e Fe3 Aole U2 PrET o
23] vlEgo] ok 72509 71F9E Fortifyel $1& Bis-
GMA7Z} 3ledl, Bis-CMAE @9 FA 2 o5 247 &
o} ma} Ago] FTrlsld f vl 7|4 & e a2ln F
AA 9 vpRgo] 7| E} A7) W&ol PEe] upREo] 2oy
2t g, SEMACIA 1719l Fortify7 94 ol AR
o 270l Fortify7t 9193, Fortifyl 77} 11.73um
olmz 27lde] A& nlR B2t Fortifye 2T LAHAES
& 4 ok MY 4~671€9 HT vkREL P vl £
AL Qe Aol YAEH, ol AntE Qs A P AT
Fortify7} A &3l g7 EHE 7o 7]od5tA] X229
n)git}. 8 Dickinson $9& vpRo) tigt 27 2 73}A)
o] gk disiA] @F EH 73 =X Fo 371 FFH
oz o) ol ¢ FHA ntr AP TS
Rolgt AdF 1, ol Glasspoole® Erickson®™e] A-tolA
SRS 20%00M 6022 F7HFHE W) R A o] 12%
A 30% 2 Z7Hte AT A3 g En

BTOIA 67018 E<te) nkE Zole 23.23m= Biscover T
A7t 20.94mY S 7t u, 670€ vl A| Biscover7t A<
2RSS AT 5 oot /1Y vlE & FARRARYA
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Fig. 4-a. Polishing group before tooth brush abrasion. 4-b. after 6 months.
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Fig. 5-a. Fortify group before tooth brush abrasion. 5-b. after 1 month. 5-c. after 6 months.

Fig. 6-a. Biscover group before tooth brush abrasion. 6-b. after T month.
Fig. 6-c-1. after 2 months: the junctions between resin and Biscover.
Fig. 6-c-2. whole view after 2 months. 6-d. whole view after 3 months.

Fig. 6-e-1. after 3 months: the junctions between resin and Biscover. 6-e-2. whole view after 6 months.
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Abstract

THE ABRASION OF SURFACE PENETRATING SEALANT
BY TOOTH-BRUSHING

Ju-Hyun Song, Se-Hyun Hahn, Ki-Taeg Jang, Sang-Hoon Lee

Department of Pediatric Dentistry, School of Dentistry and Dental Research Institute,
Seoul National University

This study evaluated the surface changes such as surface average roughness(RA), surface free
energy(SFE) and wear depth among groups treated with surface penetrating sealant(Fortify, Biscover),
non treated polishing group before and after tooth-brushing, analyzing the influence of the sealants in
filling of surface microdefects formed during the finishing and polishing procedures of composite resin.

Results were as follow(p=0.05):

1. Ra was increased Biscover, Fortify and Polishing group. Before abrasion and in 6 months, all groups
were statistically significant. In 1 month, 2 months and 3 months no statistical difference was no-
ticed between Fortify and Biscover. 3

2. SFE of Polishig and Biscover group. Fortify and Biscover group were statistically significant before
abrasion. SFE of Polishing and Fortify group was statistically significant in 1 month. No statistical
difference was noticed ameong groups in 2 months. SFE of Fortify and Biscover group was statistical-
ly significant in 3 months. Polishing and Fortify group, Fortify and Biscover group were statistically
significant in 6 menths.

3. Wear rate between Polishing and Fortify group was statistically significant in only 1 month. Wear
rate between Polishing and Biscover group was statistically different in each month except for 2
month and so it was between Fortify and Biscover group. Considering film thickness of Fortify and
Biscover, Fortify almost disappeared after 2 months and Biscover did after 6 months.

Key words : Surface penetrating sealant, Surface free energy, Surface roughness, Wear rate
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