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— Abstract

BOND STRENGTH OF BONDED AMALGAM USING DENTAL ADHESIVES

Dong-Hoon Kam, D.D.S., Sang-Dae Lee, D.D.S., Ph.D., Se-Hyun Hahn, D.D.S., Ph.D.
Department of Pediatric Dentistry and Dental Research Institute, College of Dentistry, Seou! National University

The purpose of this study was to measure and analyze the bond strength of bonded amalgam
using dental adhesives and to compare this with light-curing composite resin.

Sections 8mm in diameter were punched out from the labial surface of bovine anterior teeth.
These were embedded in clear acrylic resin blocks with labial surface facing out. 55 specimens were
made for enamel and dentin each. After dividing these into 5 groups, group 1: Superbond C&B,
group 2: Panavia 21, group 3: All-Bond 2, group 4: Fuji I Glass Ionomer Luting Cement, group
5: Scotchbond Multi-Purpose(Restorative Z-100), molds with holes of 6.3mm in diameter and 1.5mm
in depth were placed over the specimens. The exposed tooth surfaces were treated with adhesives
and the molds were filled with amalgam. In group 5, the mold was filled with composite resin and
light-cured for 40 seconds.

The author measured all specimens for bond strength 24 hours after amalgam filling and an-
alyzed fracture surfaces. The following results were obtained:

1. Among the dentin groups, groups 1, 2 and 4 showed significantly lower bond strength compared
with group 5(P<0.05).

2. Among the enamel groups, group 4 showed significantly lower bond strength compared with
group 5(P¢0.05).

3. In group 2, 2D showed significantly lower bond strength compared with group 2E(FX0.05). Other
adhesives showed no such differences in bond strength between dentin and enamel(PY0.05).

4. Cohesive failure was observed in groups 1E and 5D, while mixed failure was seen in groups
1 and 5. Only adhesive failures were noted in groups 2, 3, 4.
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o] ¢ A48 S(mold) S ARSI

B Ao AHg3 278 H2A € #32 Table

Table 1. Dental adhesives and resin used inthis study
_ Elem

1ol FAISHATE.

AolA 7 HFATS 1/ 47 5o
30} (Table 2) 48 & 9XA17] ¥ Superbond
C&B, Panavia 21, All-Bond 2, Fuji I Glass
Tonomer Luting CementE AH&-819] A 3 24|
2 Hesta opizt 2AE AT ofEF dFe
2L BESTALOY(EY, =) AM&-3ta L, ofdzt
93}7] (Dentomat® 3, Degussa, Germany)ol|A|
50HzZ 3423t A3tslet. 522 27 (Restorative
7-100, 3M Co., U.S.A) 4 F 7184 AP
(Visilux™2, 3M Co., Germany) & 403}t 358

MMA, 4-META

monomer
Superbond C&B polymer PMMA, Pigment
. catalyst TBB-O
(Sun Medical. Japan) STA(Red) phosphoric acid
STA(Green) citric acid, ferric chloride
. etching agent phosphoric acid
f;ﬁf;’;:yzaapan) ED primer MDP, HEMA, 5-NMSA
. ’ universal & catalyst paste MDP
etchant 10%, 32% phosphoric acid
All-Bond 2 primer A 2% NTG-GMA
(Bisco, U.S.A) primer B 16% BPDM
bonding resin Bis-GMA, UDMA, HEMA
glllejmlsi Tonomer Luting Cement Powder alumino sillicate glass
(GC. Japan) Liquid polyacrylic acid, HEMA
Scotchbond Multi-Purpose etchant 10% malelc acid
(3M. U.S.A) primer HEMA, ethanol
T adhesive HEMA, Bis-GMA

HEMA: 2-Hydroxyethly Methacrylate

Bis-GMA: Bisphenol Glycidyl Methacrylate

MDP: 10-Methacryloxydecyl Dihydrogen Phosphate
5-NMSA: N-Methacryloyl 5-aminosalicylic acid
NTG-GMA: N-Tolyglycine Glycidyl Methacrylate
BPDM: Biphenyl Dimethacrylate

UDMA: Urethane Dimethacrylate

MMA: Methyl Methacrylate

PMMA: Poly Methyl Methacrylate

4-META: 4-Methacryloxy Ethyl Trimellitate Anhydride
TBB: Tri-N-Butylborane
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1D

1’ “:S‘uperbond C&B
2 Panavia 21 2D 2E
3 All-Bond 2 3D 3E
4 Fuji I Glass lonomer Luting Cement 4D 4E
5 Scotchbond Multi-Purpose(resin) 5D 5E

3t Moz M=A

Z} Al HE ozt 2H F 243 B e F
7] FA BASGT 48 B2 AAY = HF 1. 8% e

2E 548 717 FFsd T AR
(Universal Instrument, Instron, England.)el 4]
0.2mm/min®} cross-head £ =2 345 718t Al
Hol &&d W71x9] atFgkke) S SAsT A
Z Aee v Aoz ALkt

A& 4= (MPa) =M/my?
M=A1% @2 Hd F=(N)
r=32g AHe] WA & (m)
g&td Afe] JdWE Stereomicroscopy
(Olympus, Japan) 2 #2394}

Table 3. Shear bond strength(MPe)

7.86i3.89

1 12.90+3.46
2 2.32+1.74 11.58+2.62
3 13.78+£2.94 13.95+2.22
4 9.43%1.56 5.05+2.02
5 18.12+4.16 15.59+3.84

Table4~ Differences in shear bond strength between groups

1D *
1E

2D

2E

3D *
3E *
4D

4E

5D * * *
5E * *

* ¥ % ¥

A3 AeE 243 A= Table 39 A
t}. o] ANOVA test3 A3} Table 491 EA 814
=3

W2TE A9 g H 2 ob el A, Adotd AlH
ME 270 M} Be A ZE(2.32 1.74MPa) &
Bgon, 37 7MY =& AF 2A=(13.78
2.94MPa)E R4t B#E Al A= 470] 71
e AR 2% (5.05 2.02MPa)E BYLoH, 379
74 e H2 3% (13.95 2.22MPa)E Bt

279 5l e, dotdelA 18.12 4.16MPa,
Wata A 15.59 3.84MPag YeRAATE,

ol A|HNAE 5IH2TE w9 H2 AxE
Vet z, 5DEF ¥l Al 1D, 2D, 4D #9l4
AA e B3R AeE JERIATHp(0.05). B32
A" E 5312049 &M E BEon, BELH
v WA 4EFo] F9A A W& HE AxE e
WA (p<0.05).

Aol Az} WA el BlmAXE 27 ollA] Adolde]

(*)denotes pairs of groups significantly different at the .05 level
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Table 5. Failure mode of fracture surface

| 1D 1E ..2D 2E 3D 3E 4D 4E 5D BE
A 8 5 11 11 11 11 11 11 1 9
C 0 1 0 0 0 0 0 0 7 0
M 3 5 0 0 0 0 0 3 2
A adhesive failure C: cohesive failure M: mixed failure
A F=(2.32 1.74MPa)7t M3 A3 2= ol ¥, &g 799 Fopdode FEH] ¥5
(11.58 2.62MPa) Bt} §94 Sl= FEoz2 B Eo] gitka BTk, 3kA 2, Perinka & o2
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Fig. 1. Fracture in dentin(cohesive failure)

Fig. 4. adhesive failure at amalgam/adhesive interface
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2. HFATANA 472 53 |3t BAH o2 oA QA 2 AF =S EAUTHPL0.05).
3. 2Zol M Aot oA WFAZA gk BASH R 4o YA e WY AES BYoy
(P€0.05), ©t& HEA A= Jotd T3} WaTAM e H3 Bt =
XTHP)0.05).

4. Cohesive failure® 1EZ# 5D7olA #2931, mixed failure® 1, 534 #2E%eH, 2, 3,
470+ adhesive failure?t #2E o},
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