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—Abstract

THE MICROLEAKAGE OF LIGHT-CURED GLASS LONOMER
RESTORATIVE MATERIALS IN CLASS V CAVITIES

In-Sik Cho, Joon-ll Park, Hyuk-Choon Kwon

Dept. of Conservative Dentistry, College of Dentistry, Seoul National University

The purpose of this study was to evaluate the microleakage of light cured glass ionomer
restorative materials in class 5 cavities. In this in vitro study, class 5 cavities were prepared
on buccal and lingual surfaces of forty extracted human premolars and molars on cementum
margin. These specimen were randomly divided into four groups of 10 each : Group 1
was Fugi II (control), Group 2 was Fugi II LC, Group 3 was Vitremer, and Group 4 was
Dyract. Group 2 was also divided once more into 2 groups of 5 each : Group 2-1 was
pretreated with dentin conditioner and Group 2-2 was not. All teeth were restored according
to the manufacturer’s instructions. After 500 thermocycling between 5C and 55C, the 40
teeth were placed in 2% Methylene blue dye for 24hr, then rinsed with tab water. The
specimen were embedded in clear resin, then sectioned buccolingually through the center
of restoration with a low speed diamond saw. The dye penetration on each of the specimen
were then observed with a stereomicroscope at 20. The results of the study were statistically
analyzed using the Student-Newman-Keuls Methods and the Mann-Whitney Rank Sum
Test. Tooth restorative interfaces were evaluated using SEM analysis.

Results were as follows,

1. Compared to conventional glass ionomer restorations, all light cured glass ionomer resto-
rations were fairly resistant to microleakage (P<0.05).

2. Groups 3 (Vitremer) and Group 4 (Dyract) were found to be the most resistant, Group
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2 (Fugi Il LC) fairly resistant, and Group 1 (Fugi II) least resistant to microleakage (P<0.

05).

3. No significant differences were found between Group 2-1 and Group 2-2 (P>0.08).
4. With the backscattered SEM analysis, the degrees to which tight bonding occurred were
also observed in all the groups except for Group 1. Group 4 showed the highest degree

of tight bonding than any other materials used in this study.
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Az NHL AAT F A9 FYYPF
B3 o2 Afl AHE3YT

ZAd] A8 AMsde AHY 2HE of
ol AIMEZE Fuji II (GC corporation,
Tokyo, Japan), 35§ Ldl2 ofojQkn A
WEZE Fuji II LC (GC corporation, Tokyo,
Japan), Vitremer (3M Dental products, St.
Paul, MN55144-1000), Dyract (Dentsply DeT-
rey, Konstanz, Germany) & AH:-3t91 1, 7HA]
B ZAP7)7E Visilux 2 (3M Co. USA)E
AR89 ). (Tabel 1)
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Table 1. Glass ionomer materials used in this study

Product name Type Batch No. Manufacturer
. ) Powder : 130361 GC corporation
Fuji 11 1
ul Conventiona Liquid : 270561 Tokyo, Japan
. . e Powder: 241061 GC corporation,
Fuji II LC Resin-modified
wi I L estn-moditie Liquid : 160771 Tokyo, Japan
3M Dental products
Vitremer Resin-modified 3303 1 St. Paul,
MN55144-1000
Dentsply DeTrey,
Dyract Compomer 9703000765 Konstanz, Germany




kv (Fuji 2 2A% &
U Al 22 I Fyji I LCE 3% ¢
. Al 3F : Vitremer® 1% +
2. Al 47 . Dyract2 3% &

9, Al 22 AE A &) dentin con-
ditionerE AA YT A& 2-17, 4S9l dentin
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%t 5, dentin conditioner(GC corporation, To-
kyo, Japan) & 10&zt AA 2 § F AR 3)ALY
A Aol e} EF3Y Centrix(Stratford, CT)
2 FA31 4% 5 738+ varnish(GC cor-
poration, Tokyo, Japan) £ ¥ Ag]2| 50
HASAT aF 2447 Fol Anigt £ oA
A2l 2 dael] BA3F

A 22 (Fuji T LC)

HEgAs Jolde 4E5FVIE 103 A=z
g H, ¥ &)= Dentin conditionerZ AA 2 &
3l3, A3 Dentin conditioner® Az
312 & FHE AZZALe XAld) meE &
3t Centrix® 33 & 5 4027t 353
FA] dut Foll A2 gl Aok

t}. Al 32(Vitremer)

SEE G2FVR 1027 ARANZ H, A
ZEALY] AAE A3}, CentrixS AHE-
3t FH% H, FF k3L, IvlF finishing
glossE vlE23 Az FHAIHTE 1F ATy
A4 RAsa

2}, Al 47F(Dyract)

45E Y2FVNE 1027 AZFAR H, 24
9] primerA 2] FFF F A23)ALe] A)Ajq)
we} A3, FFEAZ A Akt Fo A
g dgel B3R

ol Rg FoA AHE-E dvl’)FE Extra-
fine diamond point(ISO 293/014, N. B. MANI)
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Goup1 Gouw?2 Gouw3 Gowd

Fig. 1. Mean leakage values of each group

(1) H2HEof chst JuBY AFET

A s Jold nA TS A= EA
o]7} gt (P>0.05).

A 130] 7FF A% nAEATE S BRLe
o], I t}go] A 2T, A 4F, A 3IFTLS
tAyEL BQch Add A8E A8y
u A ANE) e Aol A 3TH Al 429
B R E AL 25 A el AU
(P<0.05), (Table 4).

0 Group 1

Group2 Gioup3 Group 4

Fig. 2. Mean leakage values of each group -

on enamel on dentin
Table 2. Leakage score on enamel
Score
. M t. .
0 1 5 3 No ean St. Dev
group 1 0 0 1 19 20 2.95 0.22
group 2 7 9 4 0 20 0.85 0.75
group 3 14 6 0 0 20 ) 0.30 047
group 4 14 4 2 0 20 0.45 0.69
Table 3. Leakage score on dentin
Score
. t. .
0 1 2 3 No. Mean St. Dev
group 1 0 0 2 18 20 2.90 0.31
group 2 12 6 2 0 20 0.7 0.64
group 3 16 4 0 0 20 0.20 041
group 4 18 0 2 0 20 0.20 0.61
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(2) alojEol| CHEH HMEl RFT

Hada o] A 1Fo] 7 A3 ulAi
AFE&S BYon, I tdgo] Al 2T, Al 47,
A 3FTLE vAHEIATES BYT Add
A" A BT vAAAFE dlg Alele
A 323 A 472 BN E A sl BF FAF
frolAdol AU (P<0.05), (Table 5).

(3) M 20| TX2lof mE Al
AHETo H|@

A 224 Ao BE HFADY FolA
oA 2] galgA JEEE Table 6, Table 73

o, ¥gAy Hold BFNA A 2-1FFH
Al 2-2F Ale]Q] UAMARZ] tE FAH
fo48L gidth (P>0.08)

Table 4. Statistical differences between two
groups on enamel microleakage

A 2] 22 ofolemE FAZ A 1T
X HFAT Fold BTN 5o &
At on, L3 FE-e HolA] skt whg,
v ATEo] I FFE 1L ojol
=)o HFe 37 BF(A 2 3, 43) 1LY
HZE o|F1 Ut 53] Al 47 (Dyract) ol
Ae Wagds gotd nFdA s 7193
&S BoF3 Ak

v, &% 3 1ot

uAEEe] 3 ofE Mg dFE =3
A A)7F A

Table 5. Statistical differences between two
groups on dentin microleakage

The comparisons | The gtatistical The comparisons | Tpe statistical
between ) between )
two groups difference(p<<0.05) two groups difference(p<<0.05)
groupl vs group2 Yes groupl vs group2 Yes
groupl vs group3 Yes groupl vs group3 Yes
groupl vs groupd Yes groupl vs group4 Yes
group2 vs group3 Yes group2 vs group3 Yes
group2 vs groupd Yes group2 vs groupd Yes
group3 vs groupd No group3 vs groupd No
Table 6. Leakage score on enamel
Score
0 1 5 3 No. Mean St. Dev.
group2-1 4 2 0 10 0.8 0.78
group2-2 3 5 2 0 10 0.9 0.73
Table 7. Leakage score on dentin
Score
0 1 3 No. Mean St. Dev.
group2-1 3 6 1 0 10 0.8 0.63
group2-2 4 5 0 10 0.7 0.67
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L0 A|MEZ} AjZto] Z it wa} XA
A&k whsle BFd X olejexn
AMEE FA HAE2H tAHdyrES
iR & 5 Ao £ AFAA A
37 (Vitremer) ¥ A 47 (Dyract)°l 343 &
qAIA F& AHE B AL A 3FdME
finishing gloss =Xl 7113 £319, A 472
compomer24 Fz}9] HolAQdx 733 AR
=9 7193 Aoz Alzdd.
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Uolo] E Aoz Al H). AR IAL} A A G
/9% vl E53e o)/ A9 B
4L Jehied o wi$ F83H, FYol
7Fe 3 WedA HaEA HAdol =& 5 ¢
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o3 Ed/dA] )7} FAEAY WAk A&
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e Ao] vl Aoz yztE
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ILE I Qo FFF gk olo]@emQl
A =39 A9x7F Ao

Mclean® ] 2]3}¥, resin-modified L2}
olo]xxw AJWES HEMA AE wW&d 4
old AAE AL A& AR Qi 3}
A%}, Charltons?2 “Jo}d HA & g Aol
32 ¥ Aol Hdte & AYAEE B
I Budign. £ Ao vAEaT
Zo B3 A% ol AN E ¢ B9 3A
%2 Ao uAEATEY Aole FAFH
f4del ik (P>0.08).
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3% 2 A 17, Fuji I LCE 43 &2
A 2, Vitremer2 $3% & A 3Z, Dy-
ract® FAF T& Al 4722 Ut §H,
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AXEE A& 2-1F, A dentin conditio-
ner2 AR e AL 22T 39
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lingS 4Al8}3L, 2% Methylene blue 94§
Holl 24A17H5F F10] FPH A v E3 A
o EE AHE P02 o} AESHT
o2 PP I3 F d4) S AR E
S8, FAF AR Hoj A Tk Adgo 2
FEEF FJolAzte HFAWML v, BEs}o
23 2 AFAE Aok

BEY a2 opo]2iemE FAHF RE
AYPTo] =T Al vt wly
HAFSol e AFE7}F TR (P<0.05).

2. AR AFZ g3 713 Ado] L AL
Al 3 (Vitremer) & A 47 (Dyract) °]Q
o, I ogo] Al 2(Fuji II LC), A 1
T2 7HE U daE Jeldidd (P<o.
05).

3. BAold JAYE T A 2-12H 282 g
A 222 PAMAFE A Qg
Ztol7h AT (P>0.08).

4. FAL FAE0 R F2EH 27 A 1T

A Me 0Dg H o] BAHR 4t

o0, Yz A¥F(A 2, 3, 4D)AXE

HAFZo] Qe Z$ vny 2198 e
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Fig. 1.
Fig. 2.
Fig. 3.
Fig. 4.
Fig. 5.
Fig. 6.
Fig. 7.
Fig. 8.

Explanation of Figures

Dye penetration in group 1.(Fuji II) (Stereomicroscope X 20)

Dye penetration in group 2.(Fuji II LC) (Stereomicroscope X 20)

Dye penetration in group 3.(Vitremer) (Stereomicroscope X20)

Dye penetration in group 4.(Dyract) (Stereomicroscope X20)

Fuji II/Dentin interface in group 1.(backscattered image, SEM, X400)

Fuji I LC/Dentin interface in group 2.(backscattered image, SEM, X2000)
Vitremer/Dentin interface in group 3.(backscattered image, SEM, X2000)
Dyract/Dentin interface in group 4.(backscattered image, SEM, X2000)
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