
required to bond a restoration, the greater the potential for in-
consistency in the timing of application, rinsing, drying, re-
wetting dentin, and maintaining a controlled operative field
during treatment.This inconsistency has an impact on the
success of the bond and the durability of the restoration. Man-
ufacturers responded by placing research efforts in the devel-
opment of self-etching adhesive systems.1

Many manufacturers have referred to self-etch adhesives as
either sixth- or seventh-generation adhesive systems. In this
author’s view, the description of adhesives based on a genera-
tional view can be confusing. Christensen described a classifica-
tion system for bonding agents based on the components used
to achieve adhesion to dentin and enamel.19 He divided adhe-
sives into two main categories—total-etch (TE) and self-etch
(SE).Within each category he then subdivided the classifications
based on the number of reagents that were used for the adhesive
technique. This classification system is listed in Table 1 with
examples in each classification.Table 2 lists recommendations
for the clinical applications of the two types of adhesive systems
listed based on the clinical evidence.

Currently, the clinician has the choice between two different
approaches for bonding that have different mechanisms in how
they interact with the dentin smear layer: a TE approach or a SE
approach.20 The TE technique uses 30% to 40% phosphoric
acid,which removes the dentin smear layer.The phosphoric acid
is rinsed with water and dried from the dentin.The dentin is
then rewetted with water, leaving a damp surface; an adhesive
resin is then applied.

The introduction of a SE adhesive simplifies the bonding
process.The SE approach does not require a separate etching
step because the etchant is incorporated into the adhesive
(either in a separate self-etching primer or in the adhesive it-
self).Also, a separate step of rewetting with water is eliminated
because SE adhesives contain water and are never completely
dried from the tooth. SE adhesives do not remove the smear
layer but incorporate it into the adhesive.Their compositions
are aqueous mixtures of acidic functional monomers, usually
phosphoric acid esters, with a pH value higher than phosphor-
ic acid (TE type) gels.21 It has been reported that the pH of
Clearfil® SE Bond (Kuraray America, Inc, New York, NY) is
approximately 2.0, compared to a pH of 0.5 to 1.0 for typical
phosphoric acid gels.22 

SELF-ETCHING ADHESIVES
As stated previously, there has always been concern for contami-
nation and inconsistency with multiple-step bonding systems. In
response to this concern, self-etching adhesive systems have been
developed.Recent research has investigated self-etching adhesive
systems.A chief complaint among practitioners with composite
resin restorations has been the rate of postoperative sensitivity
especially when using TE bonding after the placement of Class 1,
2, and 5 restorations. Several different studies evaluated postoper-
ative sensitivity using both TE and SE adhesives.19,23-26 The
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Total-Etch Adhesives
Multiple Bottle
Syntac® Ivoclar Vivadent
Tenure® MP Den-Mat Corporation
Gluma® Solid Bond Heraeus Kulzer
Scotchbond™ MP 3M ESPE
ProBond® DENTSPLY
Optibond® FL Kerr Corporation
DenTASTIC® Pulpdent Corporation

Single Bottle
Prime & Bond® NT™ DENTSPLY
Adper™ Single Bond Plus 3M ESPE
Excite® Ivoclar Vivadent
Gluma® Comfort Bond Heraeus Kulzer
Syntac® Single Component Ivoclar Vivadent
Optibond® Solo Plus Kerr Corporation
DenTASTIC® Uno™ Pulpdent Corporation
One Coat® Bond Coltène/Whaledent
Tenure® Quick Den-Mat Corporation

Self-Etching Adhesives
Multiple Step
Clearfil® Liner Bond 2V Kuraray America
Clearfil® SE Bond Kuraray America
Clearfil® DC Bond Kuraray America
Tyrian™ SPE Bisco
Simplicity™ Apex Dental Materials

Single-Step Mix Systems
AdheSE® Ivoclar Vivadent
Prompt™ L-Pop™ 3M ESPE
Touch&Bond® Parkell
One-Up Bond F Plus J. Morita USA
Tenure® Unibond Den-Mat Corporation

No-Mix Systems
iBond™ Heraeus Kulzer
GC G-Bond™ GC America
Optibond® All-in-One Kerr Corporation
Xeno® IV DENTSPLY
Clearfil® S3 Kuraray America

Table 1: Adhesive System Classification
with Partial Listing of Products*

*Check with manufacturer for those products that can be used with 
self- and dual-cure composite resins.


