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Transition of Bonding Systems of Composite
Resin Restoration
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fig. 1 SEM images of enamel surface which is etched

with phosphoric (a) and resin tags (b)
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fig. 2 SEM image of the cut dentin surface
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fig. 3 SEM image of dentin surface which is etched
with phosphoric
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fig. 4 Adhesive composite resin systems in the world
first, Clearfil Bond System F (Kuraray Medical,
1978)
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fig. 5 Adopted the dentin primer of the world's first,
GLUMA bonding system (Bayer Dental, 1984)
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fig. 6 SEM image of the resin/dentin adhesive interface
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fig. 7 One of the three-step dentin bonding systems,
Scotchbond Multipurpose (3M ESPE)
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fig. 9 Self-etching primer system for the first time,
Clearfil Linerbond I (Kuraray Medical, 1993)
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with self-etching primer
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Transition of Bonding Systems of Composite Resin Restoration

Department of Operative Dentistry, Osaka Dental University

Kazuyo Yamamoro, D.D.S, Ph.D., FI1CD.

Regarding the adhesion of composite resin to teeth, Dr. Buonocore introduced phosphoric acid etching
in 1955, and Dr. Bowen invented composite resin in 1965, starting its clinical application. Thereafter,
the Clearfil system was developed in Japan, leading to the clinical use of the dentin bonding system. At
present, clinically applied bonding systems are calcified into the acid etching system with total etching
using phosphoric acid, and self-etching primer system without phosphoric acid etching. The phosphoric
acid etching system is excellent for adhesion to enamel because its decalcification power is marked.
However, this involves the possibility that, when bonding resin cannot sufficiently infiltrate the dentin
area, and decalcified areas not covered by resin remain in the deep area of the hybrid layer, adhesion
is compromised by the gradual hydrolysis of the decalcified area. On the other hand, decalcification
with self-etching primer is milder than that with phosphoric acid, the decalcification depth is shallow,
and almost no decalcified areas remain; therefore, the durability of adhesion with self-etching primer
is favorable. Furthermore, the dentinal tubules are widely opened by phosphoric acid etching, leading
to the possibility that contaminants reach the dental pulp cavity through the dentinal tubules when
marginal leakage occurs, whereas, although the smear layer on the dentin surface treated by self-
etching primer is removed, the smear layer in the dentinal tubules (smear plug) remains; therefore,
when marginal leakage occurs, invasion by contaminants is limited to the cavity wall area, without
invading the dentinal tubules; therefore, this system must be safer for the dental pulp than phosphoric
acid etching system. However, because its bond strength to the enamel is lower than that of phosphoric
acid, a combined use of selective etching, in which the enamel area alone is etched by phosphoric acid,
is recommended in cases of restoration of the molar occlusal area and incisal fracture, in which the

dependency on enamel bonding is high.
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