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COMPARISON OF MICROLEAKAGE OF GALLIUM ALLOY AND
AMALGAM RESTORATION

Min-Ho Lee, Hee-Joo Lee, Bock Hur

Dept. of Conservative Dentistry, College of School, Pusan National Untversity

This in vitro study compared the microleakage of 4 lining conditions when used with
Gallium alloy GF I and Valiant PhD. Class V cavity was prepared on both buccal and
lingual surface of 80 extracted human premolar & molar teeth with one margin in enam-
el and another in dentin. Before restoration, prepared cavities were applied to no-liner, cav-
ity varnish, Scotchbond multipurpose, and Superbond D-liner I plus according to manu-
facture’ s instructions, The restored teeth were stored in saline for 1 week, then thermo-
cycled for 100 times, stained with 0.5% basic fuchsin dye for 1 day, sectioned, and ob-
served using a light microscope.

Following results were obtained. _

1. The leakage value of Superbond-lined group showed significantly lower than that of no-
lined group on both margins of Valiant PhD(p<0.05).

2. There was no significant difference between the 4 lining conditions in Gallium alloy GF
I (p>0.05).

3. When We make a comparison between Gallium alloy GF I and Valiant PhD under
same lining conditions, the microleakage value of Gallium alloy GF [ showed lower than
that of Valiant PhD on occlusal & gingival margin(p<0.05) except for Superbond-lined
group(p>0.05).
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Table 1. Amalgam, gallium alloy, liner and adhesives used in this study

Products Manufacturers

Composition

Valiant PhD Dentsply, USA

powder:Ag 52.7%, Sn 29.7%, Cu 174%, Pd 05%
liquid:Hg 100%

Gallium alloy GF II | Tokuriki Honten, Japan

powder:Ag 60%, Sn 25%, Cu 13%, Pd 2%
liquid:Ga 65%, In 1895%, Sn 16%, etc 05%

D-Liner [T plus

Copalite Colley & Cooley, USA | gum copal, rosin, rosin ester, pheno-formaldehyde
group, chlorbutanol

Scotchbond 3M, USA etchant:10% maleic acid

Multipurpose primer:-HEMA & polyalkenocic acid copolymer

dentin adhesive adhesive:HEMA, Bis-GMA

Superbond Sun Medical, Japan green activator:citric acid & ferric chloride

base:MMA, 4-META, PMMA
catalyst: TBB, MMA
polymer(clear) :PMMA

24 L Gallium alloy GF 1T (Tokuriki Honten,
Japan)& AE 3t} Cavity varnishZ+ Copalite
(Colley & Cooley, USA), B&A+ Scotchbond
Multipurpose Dentin Adhesive(3M, USA)$}
Superbond D-Liner I plus(Sun Medical, Japan)&
AP THE 1). 7HA33A ZAM]E Curing light
XL 3000(3M, USA)& o]&th

2. g g

1) A8 A&

zoke] YA & AL
2x2x3mm¢ 57 Y4E& 747—} A=,
SFFHAL Y AAE FAHLE A3 Imm
o) W4ao] butt pintE ©)FA ok 5 FAF
2027 ART 027 RoHA AZAZAT o
F & 27107 Xy FAAZ mjFele BF
A8 Mo APFLE YFAHE 2). T2, 7
T AZAY A A e} cavity varnish B 3
AAE EXIHTHE 3).

Valiant PhDE £33 7% ooz A& &
Blo|™, Gallium alloy GF & 74 UAZ IA|
e Y E Fof Urh ©]%F Valiant PhD9} Gallium
alloy GF & ZZ} amalgamator{amalgamator-D
3, Shofu, Japan)o4] 1027+ A3kl & EAke] b
Moz A &, Galium alloy GF [& A

No. 245 bur2A]
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Table 2. Classification of group (n=20)

Liner Alloy
group 1 None Valiant PhD
group 2 None Gallium alloy GF I
group 3 Copalite Valiant PhD
group 4 Copalite | Gallium alloy GF 1T
gfoup 5 SMPDA* Valiant PhD
group 6 | SMPDA* | Gallium alloy GF I
group 7 | Superbond # Valiant PhD
group 8 | Superbond # | Gallium alloy GF 1I

SMPDA*:Scotchbond mutipurpose dentin adhesive
Superbond # :Superbond D-Liner I plus

€ 717E A o)l F AP A dgel @]
AL AeolA 7497 AR obe A, ZE F
EE BF 4 4N T 449 AL kite
o] &3te] AmtFth Vitrebond(3M, USA) glass
ionomer9} dental compound(Kerr, USA)Z 23 &
AE 983y, F4E ¥ ImmE A3} BE
E Wl nail varnishE 23] ©¥X & & AZA AT
Xo}E 5C Y 55C 9 Eo|A] 1003]¢] thermocyding
£ AJ3I%E & A-29] 05% basic fuchsin dye so-
lution®l] 24417 @0 FAth Z2E B9 G4
LHLe M3 o diamond diskEAM FAEO0Z
2o} Aol HPaA At




Table 3. Clinical Procedure of cavity varnish and adhesive application

no liner (group 1, 2)

washing : 20sec, drying:30sec

copalite (group 3, 4)

1st layer application & dry
2nd layer application & dry

Scotchbond multipurpose(group 5,6)

acid etching:15sec, washing:15sec, dry:20sec primer application &
dry adhesive application & light curing:10sec

Superbond D-Liner I plus (group 7,8)

green activator(enamel) :30sec, (dentin) :10sec
washing: 15sec, dry:20sec

mixing base 2 drop & catalyst 1 drop

add polymer powder to the mixture

2) MAFE &
BHEoj7 AWe TPAUZ WA
WAL 100029) F8 AnGselA

4% AEE #FSHEU, I FE2

Ngoz RS
0:94 £ AT Qe A

394 §9 IF7 FEAL W) T A

i
) 3) 54 Az
s E74 B4o= ANOVA test9} Duncan’ s mul-

tiple range test& A3}t

1:g4 &9 (%7} A5 wgEs Aew I =z
Hel Xg dA ¥ 3¢
2:94 49 AE7} o5 wPAF AW Zt 2ol Uehde g4 §9¢ T A= &
He Xg gy 9y e gdA ¥ ¢ 45% Zth
Table 4. Leakage score
Am Ga
occlusal gingival occlusal gingival
1o |12 |3]0|1]2]3 1o 1|2 {301 ]|2]3
group 1 | 4 3 5 8 2 4 |2 |12 |group2 | 12| 3 |5 015 |6 |54
group 3| 7 4 4 5 1 1 5 (13 |groupd | 11 | 7 [ 2 07 1|7 |61]0
groupb| 3 | 8 | 4 5 |2 5 |5 |8 |group6 | 1511 |3 |16 (5 |7]2
group 7| 8 | 6 6 0 |5 7 |4 |4 | goup8| 141 |4 |1 123 2|3
Table 5. mean & standard deviation of leakage score
occlusal gingival
mean standard deviation mean standard deviation
group 1 1.85 118 22 111
group 2 0.65 0.88 14 110
group 3 135 1.22 25 083
group 4 055 0.69 095 1.10
group 5 155 1.05 1385 1.04
group 6 05 0.95 125 083
group 7 09 0.85 135 1.09
group 8 045 0383 08 115
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Table 6. Result of ANOVA & Duncan’'s multiple
range test

group 1{ group 3 |group 5 fgroup 7
group 1
group 3
group 5
group 7 | X, ¥% w

% significantly different (P<0.05) :occlusal margin
of amalgam restorations

Yy significantly different (P<0.05) :gingival margin
of amalgam restorations
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