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Requirement for development of dental adhesives
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ABSTRACT

Alan Boyde and his colleagues first described smear layers-covered dental hard tissues. Later, David Eick and his group

examined smear layer-covered dentin and showed how acid-labile are smear layers. A superior bond strength has come to be

provided for the resin-dentin interface in the current dental adhesive systems as a result that the acid-etching treatment for

the enamel/dentin was examined to remove smear layers. Moreover, latest adhesive systems which gave top priority to

convenience in clinic have developed. On the other hand, as a cause of the collapse of the resin-dentin interface, collagen

degradation by host-derived enzymes (MMPs) has been focused attention. However, latest adhesive systems are not

developed in consideration of improvement of the resin-dentin bond's durability. Development of the dental adhesive that

improves durability by inactivating dentin MMPs is required.
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Figure 1. Microscope images of Enamel/Dentin surface ( X 3000)
A: Smear layer—covered Enamel, B: Smear layer—covered
Dentin, C: Acid—etched enamel, D: Acid—etched dentin
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Figure 2. Comparison of gelatinolytic activity of human mineralized
dentin powder following no treatment (control) or etching for 15 s
(phosphoric acid, PA) or 5 min for L-Pop, SE, GB or S3. GB,
G-Bond; L-Pop, Adper Prompt L—-Pop; S3, Clearfil Tri-S; SE,
Clearfil SE Bond primer; RFU, relative fluorescent units. Values
represent the mean = standard deviation (SD), n = 4 plates or
32 wells. Inset: gelatinolytic activity vs. pH of acidic agents.
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Table 1. Commercial adhesive systems tested

Brand name Abbreviation pH

Company

Composition

Adper Prompt L-Pop L-Pop 0.88
Clearfil SE Bond Primer SE Bond 1.76
Clearfil S3 Tri-S 244
G-Bond G-Bond 225

3M-ESPE, St Paul, MN, USA

Kuraray Medical, Tokyo, Japan

Kuraray Medical

GC Corporation, Tokyo, Japan

Phosphate methacrylates, water, ethanol,
silanated colloidal silica, photoinitiator
Primer: MDP, HEMA, H-0, ethanol;
Adhesives: MDP, HEMA, bisGMA, CQ,
silanated colloidal silica
MDP, HEMA, bisGMA, water, ethanol, CQ,
silanated colloidal silica
4-MET, phosphate acid, monomer, UDMA,
silica, photoinitiator, water, acetone

bisGMA, 2,2-bis(4-2-hydroxy-3-methacryloyloxy-propoxphenyl)propane; CQ, camphorquinone; HEMA, 2-hydroxyethyl metha-
crylate; MDP, 10-methacryloyloxyde camethylene phosphoric acid; 4-MET, 4-methacryloyloxethyl trimellitic acid; UDMA,
dimethylacryloyloxyethyl 2,2.4(3,3,5)-trimethylhexamethylene dicarbamate.
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