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Dental Adhesives
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Considerable efforts have been madé to obtain clinically durable adhesive bonding of tooth
tissues to composite resins andfor dental alloys. Approaches to the goal included etching with acid,
surface treatments before the application of resins, and the use of special monomers which advan-

tageously interact with tooth and/or metal.

Based on results from extensive testing of dental

adhesives, it is concluded that performance is highly dependent on pre-treatment prior to resin

applications,
with adhesives are discussed.
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History and current status of dental adhesives are described and bonding systems
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TFig. 1 Smeared layer of ground human dentin
surface.

i

surface treated

Fig. 2 Ground human dentin
with 8% FeCls-10% citric acid solution. Sme-
ared layer is removed and tubles are opened.
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Fig. 3 Various methacrylic monomers used in dental adhesives.
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Fig. 4 Labhial view of cervical wedge-shaped defect. Fig. 5 The restration with Palakav® for the
case shown in Fig. 4 at ten year racall,
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Fig. 6 Tags of 4~-META resin formed by
penetration of resin into tubles. Human
dentin is removed by decalcification.
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Table 2 Adhesive tensile strength (MPa) to metal of MMA-TBBO resin with

and without 5% 4-META

Metal® 0% 4-META 5% 4-META
dry wet? dry wet?
Aun 16.7-+8.4 3.043.7 15.8+1.9 8.8+3.8
Pd 28,4461 9.619.6 38.1%3.0 19.2:4+6.3
Ag 23, 6+5.8 11.3£2.9 28,945, 4 34.0£1.9
Cu 40.6+3.2 040 44,7422 53.1+£9.7
Cr 28.45.7 25.7+6.3 40.7+5.2 58.5+1,7
Fe 43, 424, 0 0+0 45,2447 59.1+4.6
Ni 43,5:£2.5 00 47.8+3.6 40.5+8.2
Zn 27.7+3.5 22.6x3.8 29.6=+6.2 28.0£8.4

1 Metal surfaces were polished with feit.
B After 1 day of immersion in water at 37°C.

Table 3 Effect of the addition of 4-META. on the adhesive tensile strength (MPa}

of MMA-TBBO resin to dental alloys

Dental alloys 4-META 5% 4-META
wet dry wet
Casting Gold Type IV. M.C2 (G.C) 41.64£3.9 2.54£5.5 41.5+3.9 25,344, 2
Sunsilver C.B. (Sankin)® 35.6+3.1 22.1+x4.9 40.2+3.8 40.2+8.0
SB-Bondley Tawa giken)¥ 43.3x6.1 6.4+7.9 42.8+3.9 48,249, 2

B Composition : Au (70%); Ag (10%); Cu (14%}); Pt (3%): Pd (8%).
2 Composition : Ag (>79%); Cu (5%); Zn (>7%); In (>7%); others (<2%).
3 Composition : Ni (86.4%); Cr (17.49%); Mo (12.49)}; Fe (9.9%); others (3.8%).
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Fig. 7 Schematic diagram of the hypothetical
mechanism by which a mordant metal ion,
M, and a coupling agent might improve the
adhesive bonding between a resin and an
enamel or dentin surface®™.
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Table 4 Effect of cleanser, mordant and/or Foly

SAC  coupling agent on adhesive strength
between a composite resin and dentin®*®
Cleanser Mordant Coupling agent Adhesion
(MPa)
— — — 0.68
-+ - — 0.62
- -+ - 1.63
4 + - 1.73
- - + 1.03
+ — + 0.64
- + + 1.28
+ + + 2. 58
Cleanser: 0.16 M formic acid buffered by KOH
to pH 3.156

Mordant: 1. 41% ferric chloride aguecus solution
Coupling agent: 5.00% Poly SAC in HEMA
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Table 5 Effect of citric acid and ferric chloride solution on adhesive strength between
human or bovine dentin with £-~-META/MMA-TBBO resin

Concentration of treatment agueous sol utlon (%)

Adhesive tensile strength (MPa)

Citric acid Ferrie chlorlde Human Bovine
0 0 2.4=+1.8 7.1+3.4
3 0 2.9£0.5 2. 7+£0.6
5 0 46517
10 0 6.3+2.3 5.8x1.5
1 1 13,4+2.2 16.3+0.2
10 1 15.8+86.1
10 3 17.5£5, 8 18.1£38.2
10 5 16.7-:5.0
1 17.9+3.9 13.8+4.0

30

Table 6 Change in adhesive tensile strength between 4&~-META. opaque resin and
goid alloys at various steps in twice heating treatment

Adhesive tensile strength (MPa)

Gold ailoy Number of Emery paper First heating Pickling Second heating
thermal cycles polishing

Type IVY 0 12.5£2.3 X 6.9+2.1 28.245.2

(G.C) 500 5. 9+0.7 X 2,608 27.043.2

Stabilor NF IV?® 0 14.0+2.5 X 10.3+3.2 25.6+4.3

(Degtizsa) 500 7.2+2.1 X B.6+2.7 27.9+5.7

X : Separation of opague resin from alloy occurred during preparation of specimen,
Y Compesion: Au (70%); Ag (10%); Cu (14%); Pt (3%}; Pd (3%).

? Compeosition + Au (65%): Ag (29%):
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Pd (9%); Pt (1%); others (6%).
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