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oA A MR o] A S lenpnennn,
4, olatzl BEHINNE ME HEREL o3
U MEZE o) e, BHES KFHE He
opZzto] EHEE A 3 OX R BENL
oY Mz FEY ouy BHYT WHID
ol & B S RIS ZER) o] i KR &
I & Q& EREA Bt ussow

ole{ ¥ MRS MWTI) st oluge TR
3}7] Aol cavity varnish & B BATste Ao
A-RBRE T MRS Solvd BHRMY A
o2 VHEHFJYENRD  o)lgF Kk HA
obdtd WHEY T2H £/ E o)FA RIjE=
BARR MEE #RT 5 o 3.

bR B S MMRHY BEStY And-
rew &*¢, Boyer £9& HHERAMTRE FIE}
of ol H B H& HMERH B e
e, BEY olg 44 (conventional amal-
gam alloy) ©1Y} E#84& £(high copper amalgam al-
loy) 25)A cavity varnish & B34 431 %
HAY olZd BHEHS IEALIAY B 4G
WS B0}, cavity vamish & BANS 58
de 6EA Lgd #E\He Jeitdn ®E
3o, Baver&WE Vik EEAA HaAHA,
& 2 oI MRS HET KR oby
A MR b A Yehd, obuze
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Bl B ER® 2 EFe dolo wmEd
BtR7F S\, &G B, T We, “k BT
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BE7HA dozle o7 £BEJ 23l #iisdnt



g U ite6 a8 ol glzhe] ol Mol A
HANRH o] E¥E ARSI AFAA ®ol &£
AEL e A& otEFE FTRY & WHde
MARRH ol E3ht Aol 38l vk #ik B
WABIRH ©] WA =& fEFol 7] W Eolrss
25,29,37,42)

olgj st ob Lz Bl oA WA RS
Fol7] 98t obEe ERA F3LZ] Hiol
A F7FAE cavity varnish & £ 8t gm0t
w1819 ST HAH T B FAY S BEEET
SFH BEB 2R ofdz BRYNAN E3
/= cavity varnish ol #& — RAS2A
SFHEY LBHOR BE&sle FH EEHE
FREE £ &S @RSt Jomzesd, o
B RS Yu%9e BiR8 dFd Vik BRS
MEE % orEde FMaY] wid 6% KFH
BERIE Bty AR EEETRRGESZ B
2=Hh), HERH) oA HEY B E e
AT HE5928, Ben-Amar P ol EZ
1R cavity varnish A2 EEHZ BER
FRNE SFE #£E5HE FA%d R 2,
A 2] FHE o R BEMIA B HERH o]
BAHAQAGT @A 2y obH7kx] BEA
ol Me oldl BE BV ¢ KiEEE F B
ol EEE HEE ARY KEEE FIASHY
ozt BEpNA &3 EASE cavity varnish
(Copalite® 9t #E&HA BER FHAE FFH
#:%%(Scotchbond 2°)& EA3Y of2d BEY
o wEJ WY gats EEBTERSS B
Blzd #8, 5409 aRE 209 oo #E
e wpolth.
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ool =9 wF 5, il BRfRSll
mAmEol L ERH 4% € #drel i1, &
23 preEyy Rikel gl L TH KHAME 18
BE FEE YL, BRELMZE cavity varnish
Copalite® (Cooley and Cooley, Ltd., U.S.A) $FH
#EHIQ Scotchbond 2°(3M Dental Products) &

FHg e, FEMEE ultratabs®(Southern De-
ntal Ind - ustries Ltd, Australia)-& {EF3H ).

2. WEaAE

#EE wF WEE RERS ars T23
Bk, S % BEEES FHFEE 37 9
o] HWIREHE wEA AEC EEdILY, R
FERE7E A £ REIK RESA.

B Handpiece 9 No. 701 bur & fER3lS
12189 wFle & HRS MRIRZ, 6
wFde @l V& BRS Bstdd.

£k ERAAM BFEY ot & HIRE (cavity
base) S B3 KFEH BHIAZSE Zo]; 1.52
mm, %] ; intercuspal with ¢ 1/2-1/3 2 B3}
Ak

Vi ERS BEBEERATAA Heli1-1.5
mm, 3T EO B 5Smm, FEXL IR 3mm
2 pRsder, EEA f=v2e] No. 557
bur & A%t ERS TR BRER #
7 BERE BERNES 7% sk, &
ERRE KT8 W7tx &8 Ak RESA
o}.
2 BWEEH o ue) O3 2ol 3EY Bz
SEsIF o, £ REE BREE Table 13
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Table 1. Distribution of samples

number of number of
Group . .
class I cavity class V cavity
Control 4 2
Copalite® 4
Scotchbond 2% 4 2
D FR1E YR

e iR obZet FI|sI ).

2) #5278 : Copalite® BRA%¢
obd & FHE3LY) i) HMELE HiRd ¥4
9] Copalite®& BAT % b2 He BA3 Y
FEIE A .

3) # 3% . Scotchbond 2° WA

obZZ-& FEI] ol MBE BRS Bz

RE REAZ %, 37% Hmez o 60 B



BIE-S BEHEA7IL 208 59 spray water 2
BT the BEHEY MEES EFE o 0
ot BfERE wRAA .

Scotchprep Dentin Primer & #1228 HiF &
At 60 B MFAI % BEERE /PEA
BolA #MRAIFIT Scotchbond 28 ®AE The
08 S KESAHLH, a2 olLTE BE
sho] Al FoEE AT

RE ERS TR % 8K T EFE £
BAEKA RS o BEAIAM BFE SRSt
QqoH, w& BETENE BES 9% 458 ¢
EU.

EEEIA BT AR HES disk(DIAF-
LEX-T®), HOPE, RINGLEB & CO. GMBH &
CIE, WEST GERMANY)E £t 4p, Bk
AT WES ke TP FRIE A
TEEEFEOE YETStY EERl EEES o
S FIESA, BrF7t AR RlA &3 (#400,
#800, #1000)9] Ko = SHET o2 BWEWN &
#5538 (Utrasonic cleaner) ol ¥ 54 &< B#st
.

248, MEES Ion Sputter(JFC- 1100090 %o
400-500A8] Gold chloride powder & coating & #%
Scanning microscope(JEOL, JSM -35C)ell ¥ o] o}
n7 BEYY mEA HI Eetke BEs
o},

I, WEER

# B I BRAME ERES ERME,
Vik BRAAE REER SEMrS A5 4
B s o2 EERY BffRe] EEETH
W WES BES BE, o3 2 i
Re 4.

1. EEE¥

D I# &R

HRES oleas gEt EEEl 3l M
%3 Z ZoRol FAESIAR, obLd WH 4
B HEFMES K3 REAE MBS JEen,
STFRHEE RN HEE &2 BRAJUTH
(Fig. 3,4).
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2) Vik EE
wHEEE B ALF B 2FA IHEER
fgEe X 2 Ao LT FTRE JeERUS.

2. Copalite® ZHES

D I# EE

EIES ol ta @E ol BRE ] e
ZepRol FHAESIAIL, bR ES SFe HE
o Hd AEAE HE JEPATH(Fig. 5,6).

ERAEES oo ERM Y EiRHEA A9} 8
13 ZEfio] AR, obRdH |WEY B&S
BRSO el RERANS S JVERd e, ST
BT BB A o nh A 2 SR &
ol B UG (Fig. 7.8).

2) Vi &R

BEAEUT X235 @#EE 2FA obEyw
BEALolo BEEE] thal e ZEEo] FHESA
i, oI |wHY 88 THAISHA Jebstt
(Fig. 9,10).

3. Scotchbond 2° ®7%HE

D 1 #iF

HiEs obaztd #EZ SFHE #HEFAU
ANA, HEEE] el F 2} copalite BATRE I
A9l B 719 ZERo| Yesken, ob @z
WHE BB copalite® AT BLIT RHAIZ
e et (Fig. 11,12).

HRflEEL ol WEMY £FE BERVt
ANYA ZEpe] AL AN WEFEOIY copalite 2
gl hal o EFT B Batke] BEHU.
SRR RME HEY &3 Y (Fig.
13,14)

2) Vi &

AR EETE [ B e 8
LIg RS BT (Fig. 15,16), X35 4B%e
obbztal prE Rl WAEH EMEWM kA Fe
ZEpge] FASIG o, ol HHY EEeE K
FAS e Jehl A (Fig. 17,18).
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BAERolEt & 4 ded, ofEFTe dA ®wE
BES EETVOR oRua obunI gEAled
t EE S&EH #EED € & 9P,

Going £¥® & T E Wl BHY BFNA HAE
ZefRo] FEESte ol &d H5Frt BUglel BENE
o3 3Rer, o HMARHE BEs Su |
BERo 2 EEgsly] $i3lA Bx &RV R
FE FEAND Ao Qe BEE ARSE BEA
SERHS BEY T e ERETEMSG S B
WRE ®BART LIk o8& Hikd s B2 B
7t B1THY fon, & BRANE EEBEFE
WS WSl ob R BES MEH B BHAUE
RED, obd BEMT WEAlAA IAAY
e e BRY & Aled, olH s
B ZBHE oEA Eol=urt BHEMS kel
& HES vd Ao, 259 RFERHY R
oA Ersord A HEH A

Yu&2L opbzta} EAlolY] RS AR
THEMSICZ BER oF 5um o HRES Byt
39T, SaitzbergE¥E BEHT NS FEES
Aifrbel o] EENE EEBTFEMSIES A
BEY £18, 5-20um 9 ZERe] JEINTR #E
e, & HRdAe BER HEsAE 4%t
A gt o}z BEHH wEALClY ST ZERol
#EI AT (Fig. 2,49).

oL BEM U1 cavity varnish & EfHL
AL-RBE MERHE Foled HEMY A=
ﬂa;‘ gi;]_z.s ,9,10, 11, 18, 19, 22, 26, 28, 30,32, 34, 37)

Going &9 & HEiEEHE BAA ¥& HE,
ANz FIRS ol BAgitko] $X Yol & &
BREHS BAYdn sgen, Copalite varnish &
EAR ol2d BEDY &N BITHEY R
BHE AN FFHES FAEAIIH, LR
ozt UrkEd Bkl o3 B #&RHE
BAAE 4 Aot AL, 7P BHREY ERA
varnish & copal resin varnish(Copalite®) 2} StH2
o}, Eames %)< cavity varnish & FRTCZA
BFS SURES e B EY e, var-
nish = Copalite®7} 713 F77} ¢k R HAR
UE F77 @msA ST 8] Copalite®d
EHHL HEHSY L, Lund $°% Copalite & 1
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B EAER 2um BEY ¥U§ FAE ZFx, ¥y
B, BER7 W) AR REd
X A EHEY s, 26 BE FHSE Ao
Hsad s, Barber £92 Copalite®7t %)
RS2 ol Z3 Y BES B& MERHS
BT ERE AEFAHZ olHT HEST
ot HEE AQQVl BE RS R
o}.

A PEEAANE Copalite®E A5l B3 kol
2 B&fiste] oldd WEAtol RS EE
BFERES B3 gRsdcd, BRE & BR
FUBES A BiREREO) 3 ol dd dEAlele 2B
BRol HES] WA= LIaTe e FRE o
LEBE FaEAeY, EEEC Copalite®& B3
v 2= EEBTEME HEMIA ofuztsl
ALl 2R 3] FESINL, oluRTH}
BEe #&e THAT S JeEniied (Fig.
6,8,10), °l& ¥ FERZ v Fo] LA HRAA
ot ztE FiE3}7] Rl Copalite®E B NS 58
HREER O ZERo] WA FojE9 T MARHS
BAANATDE FES =BE u@saoy, Co-
palite®& AN Wolx HT Mol 3l
AL Aoz BEEL.

Mazer ¥ oldzt BHEHINA HMHRHE &
o]7] Y&l fEHE cavity varish & ZEE HEE
wFAAM HESIE, cavity vamish & o
BARS1©] cavity varnish BAEET HEHE 254
Ol =R MMIWES B3, cavity varnish & Co-
palite®”7} Cavi-Line®Eot o & W|ilie Bz
3lg.er, o] EE EUE cavity vamish 7} 2
RV Z HMARHS £014 2z ERAAe
tl, olE8] FiRd o-BE #H&dd A

X Bl A olETT EEAlole] HMZERS
BRERTE ERMEANA o A Jeisgted,
ol olulE EXEUER UEifAES] XRE HI
ohdI} fHol ME FHAMAY EFL& opi
TR BTS2 FOREEC] ¢ Bol A &R
{ER T ERGIEE A 2] o AA e ez
BEE, EEe BEE EEY fFE RS
FRl] Blg3t7] 913t EiREE Bk S8
BRHE REJCH, @F7 EXRER EIA



BiKE B SFHE SR HEEY KAHES
Vel o] BiggA ol gol AN (Fig. 4,8,14).

o2 % RIS W&o, McConnel £¥& Zehx
ololoixr] NHAEE EXBTEME T EH#E
B&ET 5 919 replicating technique & # 37 %
A=

AR E oPL BEYHS B& MARHS
Fo|7] 98 ol uzr& EiHol F3E 371 Fiol Copa-
lite®& EASE o, EAU BRE ERHEE
STH BEERE 1L BEHANNE FHsEE
RE7L ol Fo] AL JYEH 249 YuEWe FEE
KEEE FIAS ool N ob27-& Fusty] diol
HAHR BER EANe FE BEERE BR
MEY BT A ol B BEYT HRE &8
HaREE 2A 29 & AJTL AL, Ben-
Amar 9% ViR RN ohd@E FE3L
il Copalite®$} Scotchbond®& #fiste] Hakd
f&R Scotchbond®E BANE HE o EFH
&g gERE Jetddn ®iEsA.

& BF9eo A% Scotchbond 2° BAFES o} 2zt
BEALOIY =Rl RFHE EEBEE A9A BR
fEEAN M A Bag F $le BES HgES
(Fig. 14) ©1E9 FTRIA —B3A 2 o] B
HIRENA oFre] =Rl FFESY (Fig, 12,18)
oA WEH TL23A (LBROZ &
MR € e g ez Bedd.

Copalite® %785} Scotchbond 2° BAFHS M &
HES Bgsd I&EFRES] BRENME T B
oA X2 JEEG 279 FERel BERANLH,
EIRBIEE) X+ Scotchbond 2° BAEEo] Copalite®
BAFRCT 2] o A JeEed, o &
FH #3%%Q Scotchbond 2° BAiffo] &% &
Bro RAEA E&AA A BAY F R
BEZ ZZRe] A=Y o BF T 3% Betts
BgEdl, °l= Ben-Amar E?o] obTtg IR
317} §ioll Scotchbond®E& EEEC] BAPS &
Z EEET WAEM S&AA EBRHel
AUk FRA Fedd. =3 #FE Hue
BEECY 9 #5% BEahe Ze 3oz vy
S, ole WAHEM B&NA T BREHEAZ %
HEol oy XeF @il HEEC {1
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M-S AR BRE BRE.

Ll kel FiBo 2 Bu Scotchbond 2°% BAMY
538 Copalite®E RAYH Boh oLz BHEMT
BiREE A8 MEREL Eolvd RN B
Agtw kol QIA HHE 3] FHESHL Befdlo] ®ol
FrEE s Bl o, @A ERK BREd 15
23 geor EERAAM FHAsVde FH B
Brgest hktel Bagol HuwElel ¥R 2 RHH
.
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1. Copalite® ¥#82 Scotchbond 2° ¥RARES %
BEol H3ke] obdtat weERIo) Zefiio) M
3] WA= At

2. I# EENA, Scotchbond 2° B#FES Copa-
lite® B FLS FIRE RIoU ERE
MR EHAEENA o EHT Eatko] B
=]}

3. Vik @A A, Scotchbond 2° BAFHL &2
AR BEEM B&AA o EET S
B BEAtkel BZE A,

4. D ko] EBHERER, BAMHE Scotchbond 2°
BATRE, Copalite® BATHE, HEHS Ko #
#3A eRg.
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Legend for figures

. The amalgam -tooth interface in the cavity floor on the control group. (X 300)

2. The amalgam -tooth interface in the cavity floor on the control group. (X 1000)

10.

11.

13.

14.

It was noticed that there was a gap along the interface of amalgam and tooth tissue.

. The class I amalgam restoration on the control group. (X 43)
. The amalgam - tooth interface in the side wall on the control group. (3X1000 at the dentinoenamel

junction)

It showed that there was a gap along the interface of the amalgam and tooth tissue.

The separated dentinoenamel junction was observed at higher magnification.

The amalgam - tooth interface in the cavity floor on the copaltie application group. (X 300)
The amalgam - tooth interface in the cavity floor on the copalite application group. (X 1000)
The application of copalite worked to fill these gap.

However, the further magnification of this interface showed that the gap was filled with copalte,
and the margins of amalgam and tooth were irregular.

The amalgam -tooth interface in the class I amalgam restoration on the copalite application
group. (X 24)
The amalgam - tooth interface in the side wall of the class I amalgam restoration on the copalite
application group. (>X500)

It was noticed that tise gap was filled with copalite.

However, the higher magnification at the dentinoenamel junction showed the reduced gap and
separated dentinoenamel junction.

The amalgam - tooth interface at the occlusal margin in the class V amalgam resotration on
the copalite application group. (X 300)

The amalgam - tooth interface at the occlusal margin in the class V amalgam restoration on
the copalite application group. (X 1000)

The gap between amalgam and tooth tissue was distinctly observed.

The amalgam - tooth interface in the cavity floor on the scotchbond 2 application group. (X
300)

The amalgam - tooth interface in the cavity floor on the scotchbond 2 application group. (X
1000)

It was noticed that the gap was filled with scotchbond 2, but the dentinoenamel junction was
separated due to dehydration during sampling.

The amalgam - tooth interface in the class I alamgam restoration on the scotchbond 2 application
group. (X 24)

The amalgam-tooth interface in the side wall of the class I amalgam restoration on the
scotchbond 2 application group. (X 1000)

It was noticed that the gap was completely filled with scotchbond 2.

And the dentinoenamel junction was separated.
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18.

‘The amalgam - tooth interface in the class V amalgam restoration on the scotchbond 2 application
group. (X 39)

The amalgam - tooth interface at the occlusal margin in the class V amalgam restoration on
the scotchbond 2 application group. (X 500)

It was noticed that the excellent marginal adaptatibility was observed at the occlusal margin.
The amalgam - tooth interface in the class V amalgam restoration on the scotchbond 2 application
group. (X 39)

The amalgam - tooth interface at the gingival margin in the class V amalgam restoration on
the scotchbond 2 application group. (X 1000)

It was noticed that the small gap existed still,
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— Abstract —

A SCANNING ELECTRON MICROSCOPIC STUDY ON THE MARGINAL
ADAPTIBILITY IN APPLYING THE CAVITY VARNISH AND DENTIN
BONDING AGENT IN AMALGAM RESTORATIONS

Seok Hoon Kim, Young Gon Cho
Department of Conservative Dentistry, College of Dentistry, Chosun Universily

The purpose of this study was to evaluate the marginal adaptibility of the amalgam restorations in
applying the cavity varnish (Copalite®) and dentin bonding agent (Scotchbond 2%®) under the scanning
electron microscope.

For this study, eighteen sound extracted human molars were selected. Class I cavities in 12 teeth
and class V cavities in 6 teeth were prepared using an air turbine with No. 701 tungsten carbide bur
and finished using a low speed handpiece with No. 557 fissure bur.

The prepared specimens were then divided into three groups including 4 class I cavities and 2
class V cavities in each group and restored as follows;

Group I. All the prepared cavities were restored with amalgam only (Control).

Group II. Two layers of Copalite® cavity varnish were applied to the cavities with a gentle stream
of air after each application and cavities were restored with amalgam.

Group II. The enamel cavity margins were etched with 37% phosphoric acid gel for 60 sec., rinsed
for 30 sec. and dried. One layer of visible lightcured Scotchbond Dental Adhesive® was applied
and immediately cured for 20 seconds with visible light - cure unit and cavities were restored
with amalgam.

All the specimens were cut at the neck of the teeth and the occlusal halves of specimens were sectioned
buccolingually in the longitudinal axis centering the amalgam restorations, using the disk.

The cut specimens were ground with sandpapers (400, 600, 800, 1000 grit), and cleaned for 5 minutes
in the ultrasonic cleaner (Brason Co. USA). In the cut surfaces, the amalgam -tooth interfaces were
examined under the scanning electron microscope (JSM, 35C type, JEOL).

The obtained results were as follows ;

1. The amalgam - tooth interfaces were reduced more significantly in the Copalite® and Scotchbond 2°
application group than in the control group.

2. Inthe class I cavities, the Scotchbond 2 application group showed the findings similar to the Copalite®
application group in the cavity floor, and the marginal adaptibility was better in the side wall than
in the cavity floor.

3. In the class I cavities, the Scotchbond 2° application group showed better marginal adaptibility in
the occlusal margin than in the gingival margin.

4. The marginal adaptibility was in the order of the Scothbond 2° application group, the Copalite® applica-
tion group and the control group.
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