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METHODS TO IMPROVE THE CLINICAL
EFFECTIVENESS OF CURRENT DENTIN-
ENAMEL BONDING AGENTS

Alan M. Atlas, DMD*

he recent surge in the number of dentin bonding

agents available for clinical use has created a quag-
mire. for the dental professional. Many practitioners are
undecided about which adhesive is best to utilize in a
particular clinical situation. Even more disconcerting is the
fact that the restorative procedure may fail if the appli-
cation of an adhesive is performed incorrectly.

Dentin/enamel bonding agents are classified as either
etch-and-inse (tofaletch with phosphoric acid on enamel
and dentin) or selfeich [phosphoric acid not utilized) adhe-
sives." Dental manufacturers have developed simplified
versions of each system, reducing steps by combining of
primers and bonding resins info one botfle.

However, recent in vitro studies indicate that a
nanoleakage phenomenon, described as a leakage pat-
fern occurring within the nanometer-sized spaces around
the collagen fibrils within the hybrid layer, may develop
primarily with simplified bonding systems. These bond-
ing agents are more hydrophilic in composition and may
also attract water from underlying hydrated dentin of the
resindentin interface. Increased water sorpfion info the
hybrid and adhesive layers may weaken properties of
the adhesive, and account for reduced bond strength.?
The scientific evidence must, therefore, be examined to
determine how the limitations of these bonding agents
may be overcome fo ensure a successfully executed clin-
ical profocol. Several methodologies have been infro-
duced in the literature fo improve the effectiveness of
current adhesive systems to dentin and enamel.

Some researchers recommend the placement of a
viscous phosphoric acid etch on enamel prior fo self-etch
bonding agent application, particularly when a mild self-
etch [pH of approximately 2) is utilized as a means fo
increase the bonding effectiveness of

selfetch adhesives to enamel ® It is man- [*pirector of Restorative
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come in confact with the dentin in this
protocol, because it will reduce the
bonding effectiveness of the selfefch
primer fo dentfin.
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Other methods suggested in the literature to improve
the bonding agents’ efficacy are multiple applications
and agitation of the adhesives.** Consecutive applica-
tions of adhesive caused a decrease in nanoleckage,
possibly due to the removal of more water and the uptake
of additional resin into the collagen fibril meshwork.
Agitation of the bonding agents resulted in improved
bond strength for the dentin structures only. Most impor-
tantly, however, is that the correct time allocated for mate-
rial placement and drying must be strictly followed
according fo the manufacturer's directions.

Conclusion

In vitro studies indicate that the application of a phos-
phoric acid on enamel prior fo the application of a
selfefch bonding agent may increase the bonding effec-
fiveness of selfetch adhesives to enamel. Other methods
fo improve the effectiveness of bonding agents to dentin
are multiple applications and agitation of the bonding
agents. It is most important, however, fo strictly follow
the manufacturer’s directions for use.

These recommendations are based on in vifro stud-
ies. It will be necessary, however, to validate their results
in longterm clinical studies to better understand bonding
mechanisms and their impact on the clinical outcomes.
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