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——Abstract

Effect of Early Waterproof on Color Stability
and Translucency Change of Glass-ionomer Cement

Seon-Wa Jeong, Sun-Hun Kim, Won-Mann Oh
Depariment of Conservative Dentistry, College of Dentistry, Chonnam National University

The shade of restorative materials is very important for successful restoration esthetically harmo-
nized with the natural tooth. The purpose of this study was to evaluate the color stability and
the opacity change of conventional chemical setting and visible light curing glass-ionomer cements
for restorative esthetic filling. Specimens of each brand (GC Fuji II and Fuji Il LC) were uniformly
prepared and divided into three groups: In group 1(control group), the specimens received no
surface treatment; in group 2, the specimens were coated with varnish and the excess gently
blown off ; and in group 3, the specimens were coated with light-cured bonding resin and irradiated
by a visible light curing unit for 20 seconds on both sides.

All specimens were stored in distilled water at 37C and checked after for 24 hours, 2 months,
4 months, 6 months, and 8 months,

The color characteristics(L*, a* b*) and the opacity(Y%) of all the samples were measured
by a spectrocolorimeter and the total color differences(AE*) and opacity changes(AY%) were
computed.

The following results were obtained -

1. The total color differences in all groups increased with time.

2. The total color differences of the LC groups after immersion for 8 months in distilled water
at 37C were lower than those of GC groups(p<<0.01), and the total color differences of the
varnish or the light-cured bonding resin coated groups were lower than those of the control
group with glass-ionomer cements which had no surface treatment(p<<0.01).

3. In all groups the translucency decreased with time.

4. In the control group and the varnish coating group, the opacity changes of the GC groups
were lower than those of the LC groups(p<<0.01) and in the light-cured bonding resin coated
group, there was no significant difference between the GC group and the LC group.

5. The opacity changes of the varnish or the light-cured bonding resin coated groups were lower
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than those of the control group(p<0.01).

These results suggest that color change and opécity of conventional chemical setting and light
cured glass-ionomer cement were increased with time, and the color changes and the opacity
changes of a control group after immersion for 8 months in distilled water at 37C were greater
than those of the varnish or the light-cured bonding resin coated groups.
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Table 1. Glass-ionomer cements and coating agents tested

Material Brand Name(shade) Code Manufacturer
Glass-ionomer cement GC Fuji II (21) GC GC Corp., Japan
- e
Fuji I LC (AD LC GC Corp., Japan

GC Fuji Varnish
Scotchbond 2
(light-cured bonding resin)

Coating agent

GC Corp., Japan

3M, USA.

A AH8-E =EAE vl (varnish) ¢} 7HA) 34
8% H# ¥Aight-cured bonding resin).&
Table 13} Zt},

W7 150mm, 17 2.0mme F4FYS A3y
AZ3ALY A2 EE AsE FeirY 7TE
ol 43 FHF F, A, 3} YFo HERo=AR
QA e 57 7mme] #-28E HXAFL
o F¥o] 17¢] @A C-EYZE )&t {8
W& 2k 3137331y SE2olo)exd ANEE
58 AT FYoA AJHS E3NL, 7HNFA
7331y ZFolele e AMEE 7FAFA F§/7]
(Translux EC light curing unit, Kulzer Co., Ger-
many) & AHE-3t] A|He] YHel Z 03T =
Alstict.

Z Agd 30709 ANEE AR 10714 Y
ol 32 44 /3%

(D A Z(GCL LCDL g2ZoE ¥H A
Z& 3A Ut

(2) F9# Z(GC2, LC2)-& vh)4(GC Fuji Var-
nish) & ¥Wd =¥X¢ ¥ 43 F712 a=x=A7

(3) AEA F(GC3, LCI)& 7HA134 5338 43
# 2 (Scotchbond 2) & EX§ ¥ 7MA13H S8712
2027t EAFSIY O

AMEL 4 2R 37C FRT RuEssid.
24M7t A3} ¥ AJH-& AFE(Tamiya Plastic Model
Co., Japan) 2 F43lel] FA-& Avlsty T4 20
mm¢] AN¥E AF3H.

Zt AMEL EZ4AAZ7(Color QUEST
sphere spectrocolorimeter, Hunter Associates La-
boratory Inc, USA)E ©] &3] 9 54& &3¢
¥ 7 A A7) AF e e 29 A E
ek AIEE FF AFATI Fde] AddE
379 gz Hdiyen AT F4& 97
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A8l 39nt} SFFE L@ty gMYt Ry
t}.
249 &3

AJEE 209, 414, 6714, 8/Y F<¢ 37CYy
FHTY BE4¢ F 4 AUE A5E A= e
SEFER S¢e s Hol g7V e AHE 37
oA dzAZ. A€ 4 AlHe d9 B4,
AT X (tristimulus) X, Y, Z9} CIELABE %7}
gtich. o] S9AB (ALY, Aa%, Ab*SE AEYE
320412719 small area reflectance port(0.25
inch diameter) & 33 Al wWjHo)] WYEZE
(white standard)-¢ H&A1 A4 S8

CIELAB system< 1976'd =A%) 93)(CIE)
dA Hg=Een ol A& PFYor P &
AE WEAY, CIELABYIA L*, a*, b*E 3349
AF A AE Jebrd 4 e FHolnt,

& L*=lightness-darkness(02 black,
white)

a*=red-green((+)¥ A¥=red, (—)Q 3%
green)

b*=yellow-blue((+)¥€ 7% yellow, (-)¥
734 blue)

2] 5L a* b FAFA X, ¥, Z2REH
49274 2 7)) AZ € computer system(IBM ps/
2 Model 80286, IBM computer Inc., USA) o ]2}iA
&= de] B4 H3l(AL*, Aa* Ab*St AE*)
€ 247 LY, a%, b* X9 Aoz AdErt. &3
N2 A% 7)) 4L Reflectance Specular Include
Mode, CIE L*, a* b* scale, 10 observer, &3
BEE34 D65E ARSHTPP,

AAAQ Y3 AE*E O doz 3% F 9l
=8

AE*=[(AL)*+ (22" +(AbDTE
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2. §RgEe &Y
AP &0 AES Fejzololxm Aldl
Es} FYF Zd2ololekxn AKEZ Y7 150
mm, 17 1L0mme] FEFZE o]&3] AlUE Al
ZAPck. AW A Mz R IeA =XE Y
S APoA e TLT H vt Al
SPE AW 1A B¢ 37C FFHO naEg
F ERYAAZIE ol &8 T AEY 4RFA X,
Y, Z & &33%xn 94Z2¥ computer system(IBM
ps/2)olA BEEEE(Y%)E #gY). 28l FF7
Fo 29 37C ¥z gAYt BT F
e 3dvig L@sigien, 204 FHee &
FYARAZ7E o] &8 BFEEE F3A.
BEEYEe 248 =& (contrast ratio) 9l 73
o 23t AREE EFAAAZ719 small area
reflectance port® F3 Wl FMEZEE(black
standard) & H&A A E9 YEE wide] Wag
ZE (white standard) €& H&AIZ] FLF AW Y
22 o] BEFERE(Y%)E Lerh
Y black backing
Y white backing

Opacity(Y% ) =

3. BAIEE 24 4

Z} 278 AAAQ A g BEY s dsFe
wwsly] 943 BEAHE4(ANOVA with repeated
measurements) & A3}t

o, &8 My

1. MobEM X3 Zn}

3733y 7HAFN B3y FeLofol o
Al ES] FH Ao M MH3} FH(AL%, Aa*,
Ab*$} E*)2 Table 2, 3, 4, 59 7159 u}e} 21},

2ME ¥ AN AHEF(AEY)L GC2ZA 4.
51+ 1.58% 7} & #h& B3 LC3TA 2.93+ 0.
9322 71 AU 3873y Fezolojoxn
A ES] % GCL, GC2, GC3T FE7toll folsk
ztol7t FIRU3L, 7HABA 73y ZEiole]Qen
AldEe] 3¢ LCITRY LC3EAA AA uist
Fol F93A AAG(p<0.01, Table 2).

4N E 5 HA Aas}aEe GClTolA 9.70+ 1.16
2 71F Z2n LC3TA] 447+ 13322 713 3
At 33E T ANFH H3y S 2otolo
=n] AlME 2% GCl, LCIZRT} GC2, LC2Fl
A, GC2, LC2TE GC3, LC3ToIA & AA
Aol o84 A (p<<0.01, Table 3).

671 g F-2] AA Aastge GC1ToNA 13.76+ 1.
312 7% zlen LC3ddlA 7.02+ 12022 713
A}k, SEES YT A A FEolo]
L =v AWE B% GC2, LC2Z# GC3, LC3T
Atolele f2d Zol7t /Iy GC1, LC1ZE
GC2, LC2T&% GC3, LC3TANA Z2 AA 2wz}
Fo] fo3tAl AAHp<0.01, Table 4).

SN F9] A MslgFe 9A) GC1EIA 17.93
+ 12422 71 F2v LC3TolA] 985+ 1.122 7}

Table 2. Color change after immersion for 2 months in distilled water expressed as means

AL* Aa* Ab* AE*
GC1 2.33(0.71) 1.85(1.59) 0.39(2.97) 3.19(1.34)
GC 2 2.62(0.77) 3.57(144) 1.58(0.77) 4.51(1.58)— **
GC 3 1.42(0.82) 3.49(1.74) 0.75(0.39) 3.90(1.83)
LC1 2.13(1.30) 3.66(0.76) 0.45(0.22) 4.39(1.03)
LC 2 1.82(1.01) 3.21(0.86) 0.71(0.32) 3.83(1.09) -
LC 3 1.17(0.50) 2.23(0.75) 1.39(0.49) 2.93(0.93)

Standard deviations are in parentheses.
AL* Aa* Ab*: color difference.
AE* ! total color difference.

* % p<0.0lL



Table 3. Color change after immersion for 4 months in distilled water expressed as means

AL* Na* Ab* AE*
GC 1 4.53(0.91) 7.61(0.79) 3.89(0.74) 9.70(1.16)
GC 2 4.60(0.60) 5.91(1.01) 2.89(0,81) 807(129)— ™
GC 3 3.66(1.56) 467(1.97) 2.30(0.97) 6.48(2.38)
LC1 4.08(0.72) 6.15(1.22) 2.99(1.74) 8.32(0.66) NS
LC 2 4.64(1.32) 352(0.72) 1.65(0.49) 6.16(1.41)
LC 3 291(1.16) 2.77(0.82) 1.85(047) 4.47(1.33)

Standard deviations are in parentheses.
AL*, Aa* Ab*: color difference.

AE* ! total color difference.

NS © no significance.

Table 4. Color change after immersion for 6 months in distilled water expressed as means

AL* Aa* Ab* AE*
GC1 7.70(0.94) 10.35(1.71) 4.54(0.79) 13.76(1.31)
GC 2 6.40(1.00) 8.11(143) 4.37(1.34) 11.27(1.85)— ™
GC 3 6.01(1.31) 6.85(2.48) 3.32(0.94) 9.86(2.30)jj "s] NS
LC1 6.14(1.28) 7.42(0.73) 4.00(1.48) 10.78(1.09)
LC 2 5.13(1.12) 5.61(2.18) 2.84(0.50) 8.18(2.25):]
LC3 4.28(0.77) 4.43(1.35) 3.19(0.52) 7.02(1.19)—

Standard deviations are in parentheses.
AL* Aa* Ab*: color difference.

AE* ! total color difference.

NS @ no significance.

Table 5. Color change after immersion for 8 months in distilled water expressed as means

AL* Aa* Ab* AE*
GC1 10.32(1.01) 13.32(1.60) 5.95(0.66) 17.93(1.24)
GC 2 7.74(0.67) 9.22(1.07) 6.66(0.67) 13.78(1.28) — NS
GC 3 8.32(0.88) 10.03(1.90) 5.59(0.69) 14.25(1.76) ﬂ
LC1 7.85(0.54) 9.64(0.71) 5.61(1.38) 13.67(1.21) ]
LC 2 7.19(0.74) 8.26(1.18) 4.91(1.26) 12.08(1.15)
LC 3 5.93(1.10) 6.64(0.82) 4.34(0.38) 9.85(1.12)

Standard deviations are in parentheses.
AL*, Aa*, Ab*: color difference.

AE* : total color difference.

NS { no significance.

128



Table 6. Comparison of total color difference(A
"E*) after immersion for 8 months in disti-
lled water among the groups

Gol GC2 GC3 LGl LC2 LC3

GC1 ek kk  kk  kk k¥
GC2 - — k% k%
GC3 - *k kX
LC1 kK Ok k
LC2 * ¥
LC3

w: p<0.01,

— : no significance.

ZF FAAo) 3733y S Lololexn AHES
A4 GC2TH GC3TE Aloldlle #Ad Aol7t &
Koy GCIEEY GC2TH GC3ToNA AA A
ggo] 934 HAAR(p<0.0D), 7HAFA A3
Fe2ofol Q] AWES] B9 LCITREY} LC2T
oA, LC2FR T} LC3ZNA A Aaslego] f¢
A HAHp<0.01, Table 5, 6).

27N EE A 9)slaL 471, 6701Y, 87T A

Sasge 19 APE 3 B B, WUAE

=X A 2 7R S JF e =28
734 5 3181731 Fxololexr] AlMERTY
W% BRY Sefzololxv] ARECAN
g3tA A p<0.0D).

37| 2HE 3¢t AE* & =H8 514 Fig
1% 23 BE TollA AZke] Bt met aA) 4
H3kge F718tach

& 1g. ——GC1
< 16 —o—GC2
§ 144 ——GC3
S 121 —o—LC1
& 101 ——LC2
S 84 —s—LC3
2 64 -
g 4
S
o —
&= 0o 4

months months months months

Time

Fig. 1. Total color difference(AE*) of each group
of glass-ionomer cements with increasing time after
immersion in distilled water at 37C

2, EFYES 53

ek A A B S IRk = P L KA
AFES] 24417, 270, 470€, 6714, 8/1¥ %9
EEYE(Y%)e BF3E 33 (Ay%)E Table
7, 8 71S€ uie} 2, :

2 YF e BRPE WS LCIT A 1265+
1052 7F& RAem GC2wdlA 598+ 0.772 71
A[). gAY el e AlWES] 7
9 GCITEU GC2ToA BEFHE wisleko] {9
A HAAZ(p<0.0D), 7B A3y FH 2o}
olext AlMES A9 LC1ITEH LC2T Aleldle
Fol8k 2ol 7} gl eyt LC1E 3 L2l 13 LC3
ZolX BEYE ¥alEgo] fo3A AU (p<o.
01). A

4NEF o Exyr Halge LC1F9A 146+ 0.
752 7VF Zon GC2TolA 7.87+ L19Z 713 &

Table 7. Opacity(Y%) after immersion for 24 hours, 2 months, 4 months, 6 months, 8 months in

distilled water expressed as means

24 hours 2 months 4 months 6 months 8 months
GC1 72.50(1.01) 79.62(3.05) 83.72(2.34) 86.22(343) 91.19(3.21)
GC 2 71.49(2.68) 77.47(2.99) 82.39(1.99) 86.95(3.16) 88.21(3.15)
GC 3 72.76(2.45) 77.09(3.28) 81.71(1.83) 83.16(2.26) '88.46(3.90)
LC1 60.95(1.27) 73.60(2.13) 75.55(1.94) 76.90(2.07) 81.56(1.60)
LC 2 61.93(1.66) 74.24(1.91) 75.87(2.27) 77.62(1.99) 78.86(1.80)
LC 3 63.81(241) 74.31(1.99) 75.99(1.90) 77.44(1.90) 81.61(2.61)

Standard deviations are in parentheses.
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Table 8. Opacity change(AY%) after immersion for 2 months, 4 months, 6 months, 8 months in

distilled water expressed as means

2 months 4 months 6 months 8 months
GC1 7.02(2.22)]" 11.22(1.45)-3‘* 14.72(2.74)—** 18.69(2.42) ** o
GC 2 5.98(0.77) 7.87(L.19) 12.46(0.82) 13.72(0.90)]-—]"] ‘
GC 3 6.33(1.25) 8.95(0.68)—** 13.40(0.72) 16.70(1.96)
LC1 12.65(1.05)7** 14.60(0.75)—7** 15.95(0.92)1** 20.61(0.72)—**
LC 2 12.41(0.60)j]]*“ 13.95(0.97) :l'"" 15.69(0.71)] _—J" 16.93(0.64):] ]‘"
LC 3 10.10(1.71) 12.19(1.06)— 83.63(1.13) 17.75(0.91)

Standard deviations are in parentheses.
= p<0.0L.

Aok, #8743 SY2olol e AWMES] HH
GC2Z3 GC3T Atelol f-23 &}Hol 7} gl u GC1
o ¥d] GC2TF GC3TNA BEFHE ¥3lgo]
F8A AAHp<0.01). 7HAFA AY 2
2ojolQen| A|WES] A9 LC1TH LC2T Alo]
e Rl 2ozt (Il LC1E % LC2F Bt} LC3
FAMN BEEEE wWalgo] f2dAl FoH(p<o.
01).

6/MY 39 BEFYE W3lFE LC1TA] 1595+
0922 71 Her GC2ToNAN 1246+ 0.82% 717
Ak 3 A 5 FeXolo] e A|HES] S
GC1ZRT} GC2T A BFY = d3tgo] f3A
ANL(p<0.01), 7HFA 3}y Sefsolol
W AES] Z$ Le1TH LC2T Aleldle #o)%
aol7k gileyt LC1E# LC2TE Y} LC3TNA
EEge sl fosA AU (p<0.0D).

sl Y el BEFEYE W3S LC1T A 2061+
0.722 73 .28 GC2TA 13.72+ 09022 713
Ak A3 S 2olo] Qv AlHES] S
GC1TEt} GC3TolA, GCITRT GC2TlA &
Eax 3ol FoskA HAL(p<0.01), 7
B4 731y S 2ctolexm AHES] F$ LC2
Z3 LC3T Atelelle fo& Aol7h ey LC
ZRT} LC27F LCITA AA Apigtsko] f¢]
317 HAHp<0.01, Table 9.

2N E T} YT ERHE WS B A
g A gL AL, e =X F+ R 7L
AN 298 FF A =X FS 2F 7
B4 7Y FP2oleloker AWERT} 3873
313 Fg2olol e AMENA F25HA HAD
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Table 9. Comparison of opacity change(AY%) af-

ter immersion for 8months in distilled
water among the groups

GC1 GC2 GC3 LC1 LC2 LC3
GC1 ¥k k¥ kk o — -
GC2 * % kK kk k%
GC3 * ¥ - -
LC1 * ok kok
LC2 -
LC3
= p<0.0L

= . no significance.

——GC1
—a—GC2
——GC3
——LC1
——LC2
—o—LC3

“2months 4 mo:iths 6m6nths 8nionths
Time

Fig. 2. Opacity change(AY%) of each group of
glass-ionomer cements with increasing time after
immersion in distilled water at 37%¢
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A3 FHAFA Ay S 2ololken] AHE
Abold @ Aol7t eyt EA AFE 8kA
qe Ao v E =X 3¢ AT F3Y
Fe2ojol o= AHMENT 838 ool
o]Qu] AJEA f23tA HAAHp<0.0D).

A7) ADg 23 B EFEYES] BEEE
wslage RE PN ALY B vkt F7is)
AcH(Fig. 2).

v. &2 % &

AGg $8 A2 A4 fA 44 F
Y=g FERok e FR 9 AHdolch AA YFAM
Ag Add Y39 FYEE UL A {FAT
the AL olP V¢ o A okse EA4F9
o),

YA 7R BEG YA de] ARS8t e Au]A
8 Az B A3 FY2 olo]eker AW
E7} ek ZEiolol ke AYEE 197243 Wil-
son¥} Kent®# ol o] 2705 Ren, 7F4tg AHE
(silicate cement) ¢ S3e4+ Aldl E(polycarbox-
ylate cement)8] FHE& X FL AWERA®
YA AAR £8, 29 79 34, NBF F=,
}59] olF, F2E9| 3 Bl ) AHEE I At
®, AT FH 313 3Y FE2olol e ARl
EQ A3} V)9 &719 A= 0AF EAHES
ZEaT AL @AY A4 B wt2AF
AE Y B3ez F5Y #AXE ERNY L
ABA 73y S 2otol e AMET] 7E= o]
ol gg R FELo2 o] gHT ed?, AvHU
8¢ 93 ASEe AR B8E Fdotel
Qv ARES] 49 e Bud uprt Fr.

Mount$} Makinson®-& Z#j20l0]=r) AU E
o] 733 whg-e B $94& EUF F F 42T
27] A7) dohvid, 40—6083t F3 FFo] A
g=lo] Holx 24417t T 11 o]F o] o]2<] mEe]
ol @AdA AldEZE ZAaon BadR
t}h ZeaololQn AMEE ¢ Fst =
FEo] 28R gAH e FU¢ FEA x
&5 3%, AYES A3 o2 calciumTt
aluminumo] A =o] AHES] Fuld] o] 4A
WA EaL, wpRAFAo] wolx|n], e PYAo] &
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oA, FEE Fd3e T FA FE AvE

2FJPP. Mt 27) st dofvke 4T
e FE HES g Ao Fadltu 3y
W vl (varnish) 7t 7P restm A
B34 988 don Buso] QI0®, 8 Earl5®
2 IdtFoE YgAddA Bo] AMEEHIL Y= De
Tray, Ketac, Fuji 5-2] YFUHE B e} =¥
F, o 15237 2 F72 AR A B
28 ¢ £8£ AT £I4E VNG B3R,
Az}l o$ von Rrjd PyE 3K gL
ZHABA F88 AF e AWE R F4
EX3E Fo] FoLololeen] AWES FHE
Rugled 7P £330l Rustgue.

G FEAEL] YASE §ehe 2 HrH(visual
evaluation) & Wl AE* 1.0 3. 3 &X& "% 523
v g Zeth Ruyter5¥& AE* 3.3 3§ 4
%4 (upper limit of acceptability)©ln] AE* ko]
180 39 Ao ¥3lE A48 & Jokn BaRe), .
T8 Gross®t Moser'’sS AE* zto] oWx] 2019
A}olE Ko AAY 4 glevt 2UR 30
AL AT F A= AEo): X 8ol BT
AR & dem golgold HASA AAE S
ok Baugch B Adgeie Mg 4AF
H)as) 27039 AA AEsF(AEY) o] GC1T-
LC3Z& A UviA] BEE ToA 33013&
Elllen Azto] A4S Stz AXES YL
Az & Wisle Bk T3 GC1TY 4 2
MY Fo e A7) AL ol o} A7) R
wel GC2T# GC3TET HS @A dssly
ok & AR ZE 9 Aa* & Ab* -2 A7)
BAALFE F7ete A4n F4 HsE BEen
AA AE3LF(AEY) A Azto] AAgsE F7}
8l WA Fxrt A7k Ao wE dFe &
F AT =3 S 244175 vlE) g F-<]
AN AEzge 27 (GCl, LCD R vpHAE
=X 2(GC2, LCDH 7 B3H $88 HF 7
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