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o2 HA resindHE GgRH o] LA e
Auk amalgamBohye  ZBERH 0] BIEEA
tho #Eslgd o), Hembreed} Andrews'®
Monteirof} 4A*? % 2 glass ionomer cement
of #i# resinnct 288 Gl AA el
whrh . sk At
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o} 2 5EREIRS MK sle] glass ionomer cement
(Fuji Ionomer Type I G-C Co.)-& Fig3 £,
BigRtiol Bl H4 9 MEE Aol #EE
€ ulbelet.

I. RBHHE & Fx

1. REBHHE
A 2 Elmol BRIl EE ®E2Y WY
£ HE R EE K HEY % EER
19289 FiEE Bl feol HHstglen,
FE Mk glass ionomer cement(Fuji Ionomer
Type T G-C Industrial Corp. Japan)E fiH
3ol & BT RHIAY ARBEEEE 2.0%
basic fuchsin ¥#%(BDH Chemicals Ltd.
England)¢ fAsto] MisEstdct.
2. RBHE
71) RHHEE
HE" BT WER BEMRE BET % X
wela & BT FHHl =+ BHY BERNE
BRI TH 1~2mmoel] IEIFEF BEFREKE
sder, MHOEKR 3mm, KEHBEE 2mm,
7Z1o] 1.5mmZ K TFol diamond instrument
(No. 421 Shofu Co. Japan)E {#FH3st] 5{LER
< e
Wi Rael IR o ek Tidel Fel 1E,
2Ff, 3BF o APt 2 SFsle HEE EhEsiol
}. (Fig.1)
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B2 8 SR c] SoPERESE 135°71 SA
bevel marging K3 B
55 3% L EH%REMAITSE chamfer margin i
et =A MIRE B

Group T Group I Group IU Group N
Fig. 1 Cavosurface angle designs.
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3 st
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I FET S HENHoR, BEES S0%MMAE

o 2 14 BMEET £RY B &S 50
%HREBER R 0MH MERS L FEs B
2 EHBREo = 39r).

BIPEE RE-S TR 24R5M%% WSl copal
varnish& B #% WES L 1 KB ES
HEL 37 /B35e] 44+2°C EollA] 1401, 60+2°C
oA 1430, # 35 AA EESMLE 8
ook zElz 2E TS EEMAe  utility
waxZ sty REY BAE 1mmE B 8
Fe] 2o nail polisher® ¥WAidolc}.

b SR o Wi

#eRl HH-L 2.0% basic fuchsinEigol 4
o] 37°CZ ftkrdl INZiARC REdF e, 24
Beo] £UBY # KElA & 480 HA-& Him
3o BRIEFRE WikolA brushing 33N prk
A n, 7 ¥ HEAkstdA diamond diskE {#H
sto] FIEP S HRo] BRIAEE FEEMoZ #
B3 % ESEEASE(SMZ-10 Nikon Japan)TFel
A EBBEEES BEdden, oA K= 7
H, 148 2 308 #el ket FH—8 Vo=
RAS B, CESEES BESd o jKEe
Buonocore$} Sheykholeslam®, Tani2} Buono-
core® o] Pgiiao] whel wig3t o] FH
stgict. (Fig.2)
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Fig. 2 Diagrams showing method of evaluating dep-
th of dye penetration.

0. R 8 K&

1928 5§ & ol glass ionomer cementg F
| % BESMLE sl 2.0% basic fuc-
hsin¥% & At BRHR W BRRIHE
2 HEd SR e 2L ERREE 4.
(Table 1).

1. 24e5Mk #HR
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7 278, 3E/F A WME Qo EBEEEA A &
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Wi RERL A 25T 3, 3Vt 161 B
#25 o] MigIRHEL 24 EA vesten, 18

o] MREATEERS 1B} 36, 287} 16, 4
B MBMARIEEEE S 0 1, 187} 260 ©
287} 12 el 2 SRBHEE 2z,
1260 287F 780 viebd 285 12fh 2t 9
B, 3%7t 260 viehd 3Efol A 1260 287} 5,
g7 14 Jebd 18E3 1260 287 S8 e}
I 4Bt &4 SR HalAl byt

2. 7A% R

aEBEE B g fie dden, 18
 BERARORE RO Ak 1 9] SRS 1
I 28871 196, 3EEZ) 1961 9 4EEV} 9B EMY
RS 2 24R5RHIH R EKIRHE T
¢ AL BEYT 4 Ysich. = 2Bt 3FlA 3
B Lol SR o] 2Bt 38Ul 461, 48V} 4
B, 3EEe 3EESL 66, 4%7} BE K& vebdt,
3% LI RO Bt el SEEZY 36U, 4 161 v
ehd 1869} 3EEAL 64, 4B} 160 Vel 4Ffac)
SR el £ Ha AL & + ARt (Fig. 3)

3. 14H% ¥R

BRERT BEAA & file e, 20
W WA TR Rt At 1 9 kRS 2
93 2EE7} 168, SE7F 2561 % 4B/ 62 viet
U 7R SRS BUS SgRHES vebie.
grEspich KGR EEELS 1Bl A 37t 261,
oBtol A 3m7L S, 3Bl St 261 A 4BE
oA sEErt 2BIE viehd 38 LLES] BERH ol
SgEnl 9p7) BiZzEol, 3% Ll ko gigiRHiel 1
Bto| A SEE7} 36, 47l 161, 2BolA 3% 3

B, 3pEelA sk 36, 4EEVH 181 H 4BEAlA

3t 161, 4KV 1612 BiEE HWRRel, 3
B9 SHEEH o] 1BEo A SEEAL 16, 4EEVE 1
Bl, oBEcl Al SEF 26U, AL 1M, SBECIA S
A 161, 4B 181 W ABElA SVt 3MIE
22y BMEREENLT £ 1 EGIRHE
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& 37 601, 47k 41, SHES 3EL 861, 4%
w1l 9 4R SECT 86, 4BEVE 2= uiE
v AR Adel 2RE BEE 4

T

uRne.
HREH MRRAREERS 1504 357} 461

2Rt A 2887} 2of, 3EEC} 141, 47} 14,
oA 287t 26, 37 26U, @ 4FfelA 27 1
B, 3% t spie el HRBo BEAWIE
BEEEC 2 SHIRIES 29l (Fig. 4)

3t

Tahle [. Scores obtained from evaluation of leakage in four groups at various immersion time

intervals
Groups group [ group I group I group W
Coditioners experimental experimental, experimental T experimental
con- con-| : con-
50% 50% 50% 50% 50% 50% 50% 50%,
Emmersion trol phoosphoric cit/x?ic hc;)sphoric citl?ic trol phosphoricjcitric trol phosphoriqcitric
Time *Index acid acid cid acid acid acid acid acid
0 1 1 1 1
1 3 1 1 2
24 hours 2 2 1 3 3 3 3 3 2 2 1
3 1 1 1
4
0
1
7 days 2 2 2 3 1 2 1 1 1 1 2
3 1 1 1 1 2 2 2 3 1
4 1 2 1 1 1
0
1 1
14 days 2 2 1 1 2 2 1
3 3 1 2 3 2 1 1 3
4 1 1 1 1 1 1
0
1
30 days 2 2 1 1
3 2 4 4 3 1 4 2 2 3
4 1 1 1 1

* 0—no penetration

1—penetration into half the cavity walls
2—penetration along cavity walls but not reaching axial wall
3—penetration including walls and floor of cavity '
4—penetration partly or completely through to pulp chamber
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&3P 1, Tabias#t 3A*®L glass ionomer
cement3} zinc oxide eugenol cement-2 £& 7
BT % EEEN BMLE BRI BB
ionomer cement#} zinc oxide eugenol cement
o] Bld BERES ellS& @St Wik
2 EAE7T EobAx k. ek o] 2l glass
ionomer cementx. BEBIbo] W& WhHE, BAR
o] WHEI MRS EgEHol eldA o]
ERA R BEHE =AA ek gy
#4 By glass ionomer cement FigME HiKH
R Y EReEe BEE REY o @l i
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EREE S FESH B AT,

Monteirof} 4 A2 BERFRS] #iiko] T o)
SR sk BB w5 MRS AlBkERE o
WA B resin FMAyo] BMAIRG o] Hol 3
Ark MR oVt SFE A &R <] ATHEH: o]
27] Wil 238 {LBEAETIC] e glass
ionomer cemento] 4 resin®r} & BRI
< veldct o #H4Esked 7, = Hembrees} And-
rew'® % glass ionomer cement®} S5F¥IS] LS
iy resine] B S HEY AR glass
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vtz 39drk. = Tanigt Buonocore®’= basic
fuchsin W& s HikHE Zeold ut
2 B#RiRH-S acrylic resing 4 resing {#H]
3tod, inkwell typed] kB 4] bowel type
3} flower-pot typeo] EiHBR T B o)
ek Hstal od, #el BUE A resing
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HEE 71 Al FiRol 4 bevel margin HigEE
5 A iRt 2 SRS BEY 5+ 0%
St st WUME wE BERIHES 2RE
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of vE ERHE S #EE 4 4 SUgen,
Eriksens} Buonocore'Vx. basic fuchsin A3
S WAHEFALICHKE WSt HA resing &
MINIHE S Bligtsto] NS butt-joint FEikHE
2 FES BER ) feather-edge HEBZ HigiE
AT dol BEET S8 SRl %4 R
4 et HEste] FEFk o2 SR
Ko ZRE EHIAT. & BREAAE oldst
EHTRE W FEIHES wE glass jonomer
cement9] BEFRH-S HES £8, butt-joint
RS AYa £ ) BEEemE g
ol BFIES B4 bevel margin g RESH
chamfer margin E#FES &4 AU FIR
H OFE 2o &Rl AA el glass io-
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ol mebA SR el BESE vetle AL
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o] Rl =R Gevhed dliagmirol A B
e 2A Mg HA ke gal Bpdd.

glass ionomer cement FEiEHy Akl FeSEm
W OBEEL w5 EESTE A resine] Bl B
BEO) MAREAR T MEahol kol EREm S PN
e HEhnAlA BB HEENS BAReZ B
Ao zA MERS A e BEu &
il WA=t shglem, o) BEE MM At
= BRER ] BRI R & g #
458191t %1% 31y glass ionomer cement?)
B oleld WEEEEK S FEMES #BEE
A @3 BFA debrisE I FEMA 2
BET + JEF 37 Bl & TV glass
ionomer cemento ® FoIER BEEEBRE M
Bel A EME ] fE e Bt cement
Mol ion #Eo k3 4 FHEEIH Bk o
o, & @Eehuchs BRMQ BRABRE B
335}7) 53 Ao HEy ol fkEgol W
o2 A EHt EESAT & EHolA
= SHREFS RFHEEES 50%Mifke 2 pRES BE
3 50% flkike 2 REY RS HEERT MR
s o2 BT REolA BGIRIH o A A e
W AE BES + A 28y Stanleyst 2
AL Wik e 2 BEES MBSl HE resing
FoEE HER BRI ] W=k Hike) o
g KR @Rl 24 faliitke] Y
+3Estgl 7, Shalabist 2A%.2 glass ionomer
cement?] #£EJJQ] ionic forcesE @A) 7] 7]
£ meEmgs RFEAN Caiong HHFAl
7 4 gl¥ calcifying agente] HAMME RE
3k et

Lo e R o)A, glass ionomer cement
ol FWEMEA WRY qhsl K¥Eolx olzx %
aa AARE, @EFEf U HEERRY MET £
o]z] ko] A& glass ionomer cementg [k
oA wot EuA R B B, FiR
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ABSTRACT

A STUDY ON THE MARGINAL LEAKAGE OF RESTORATIONS
WITH DIFFERENT CAVOSURFACE MARGINS

Han Ju Shin, Ho Young Choi, Byung Soon Min, Sang Jin Park

Department of Operative, Division of Dentistry
Kyung Hee University

The purpose of this study was to evaluate the marginal leakage of glass ionomer cement with
different cavosurface margins.

192 class V cavities were prepared on freshly extracted non-carious teeth and glass ionomer
cement were inserted according to the manufacturer’s instructions.

Cavity preparations for this investigation were performed in four groups. The experimental
specimens were made by packing the glass ionomer cement (Fuji Ionomer Type II G-C Co. Japan)
into the prepared 192 cavities of four groups with different modes:

Group I. — The 48 cavities with 90° buttjoint cavosurface preparation and restored with glass
ionomer cement,

Group II. — The 48 cavities with butt-joint preparation modified by 135° beveling the cavosur-
face in the dentin and restored with glass ionomer cement.

Group III. — The 48 cavities with butt-joint preparation modified by cutting a chamfer in the
dentin and restored with glass ionomer cement.

Group IV.— The same 48 cavities as group I, and overfilled with glass ionomer cement beyond
the cavosurface angle.

And four groups above described divided into three subgroups by means of conditioning
the cavity walls:

Control group. — Glass ionomer cement filled in the prepared 64 cavities after being cleaned with
a stream of tap water.

Phosphoric acid treatment group. — Glass ionomer cement filled in the prepared 64 cavities
after being conditioned with a 50% phosphoric acid.

Citric acid treatment group. — Glass ionomer cement filled in the prepared 64 cavities after being
conditioned with a 50% citric acid.

All 192 specimens were immersed in the 2.0% basic fuchsin solution and subjected to thermal
stress at one-minute intervals (4i2°C to 60£2°C) for 70 minutes before exposure to the dye. The
specimens were sectioned occlusogingivally through the center of the restorations for different
periods of immersion time, 24 hours, 7 days, 14 days 30 days. The sections were examined under
a stereoscopic microscope.

The results were as follows:
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The degree of marginal leakage in group II and III was greater than that in group I and IV.

The degree of marginal leakage in phosphoric acid treatment group was similar with that
in control group.

The degree of marginal leakage in citric acid treatment group was less than that in control
group.

In all groups, the degree of marginal leakage in phosphoric acid treatment group was greater
than that in citric acid treatment group.

There is no statistical difference of the degree of marginal leakage according to the immersion

time in the dye solution.
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Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

EXPLANATION OF FIGURES

Glass ionomer cement restoration of group I with 50% phosphoric acid treatment

showed four degree of dye penetration. (X 30)

Glass ionomer cement restoration of group II with 50% phosphoric acid treatment

showed three degree of dye penptration. (X 35)

Glass ionomer cement restoration of group III with 50% citric acid treatment showed

two degree of dye penetration. (X 40)

Glass ionomer cement restoration of group IV with 50% citric acid treatment showed

one degree of dye penetration. (X 30)

Glass ionomer cement restoration of group I with 50% phosphoric acid treatment

showed one degree of dye penetration, (X 35)

Glass ionomer cement restoration of group Il with 50% citric acid treatment showed

three degree of dye penetration. (X 40)

Glass ionomer cement restoration of group III with 50% phosphoric acid treatment

showed two degree of dye penetration. (X 40)

Glass ionomer cement restoration of group IV with 50% citric acid treatment showed

one degree of dye penetration. (X 35)
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