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Abstract: Purpose of the review: The purpose of this review was to summarize the existing clinical trials thatevaluated the clinical
performance of the universal adhesive bond when used with total-etch or self-etch mode by reviewing relatedliterature. The review was
done in Selguk University, College of dentistry, by using the electronic library of the university. Study selection: An electronic search
was conducted in EBSCOhost, PubMed, Wiley online library, Science direct databases. The following main keywords were used:
“universal adhesive bond”, “universal bond”, “universal adhesive bond clinical trial” and “clinical trial of universal adhesive bond”.
We included the clinical trials that evaluated the clinical performance of universal adhesive bonds whether by using etch-and-rinse (wet
or dry) or self-etch strategy (with or without selective enamel etching). We also included some clinical trials that evaluated the clinical
performance of the traditional self-etch adhesive bond. Result: Only three clinical studies related to universal adhesive bond have been
found and taken into consideration for the present review and some other clinical studies related to the traditional self-etch adhesive are
also reviewed. Conclusions: On the basis of the limited reviewed studies, it can be concluded that currently there are no long-term
clinical trials that evaluate the clinical performance of the universal adhesive, except for some clinical studies that evaluated its
performance in noncarious cervical lesions. For this reason, it may be early to decide whether this adhesive (universal adhesive) is the
ideal adhesive for all cases.For the reviewed studies, the universal adhesive showed acceptable clinical performance in NCCLs,
especially when used in total or selective etch mode, and showed a decreased performance in marginal integrity when used in self-etch

mode in the long-term evaluation.
1. Introduction

The evolution of practical adhesive dentistry has started
when Dr. Michael Buonocore found In 1955 that he could
improve the retention of restorative materials by applying
phosphoric acid to the enamel surface.'Since that time many
studies and investigations have been made to develop and
introduce an ideal adhesive. The early adhesive systems
were generally ineffective, because they were unable to
sufficiently penetrate the dentin smear layer due to their
relatively hydrophobic nature and also because of the smear
layer’s low intrinsic cohesive strength.”The mechanism of
adhesionhas been described as a micromechanical bond
which is achieved by penetration of resin into acid etched
enamel.>The differences between enamel and dentin in their
histology, morphology and composition make the bonding to
the phosphoric acid etched enamel more reliable than
bonding to dentin which is considered to be more
complicated.*In order to achieve an adequate penetration of
adhesive primer and resin into dentin, it was recognized that
the smear layer should be completely removed and/or
modified. With the use of total-etch (three-step or two-step)
adhesive systems, the smear layer is completely dissolved
with phosphoric acidand then removed during the rinsing
step, thus resulting in exposing collagen fibers. In case of
using self-etching systems (no phosphoric acid to be used),
the smear layer will not be removed completely but will be
modified and/or solubilized by the acidic primer.°After
removing and/or modifying the smear layer by these acids
(total-etch) and/or acidic primers (self-etch) they create a
thin zone of demineralization and exposing the collagen
fibers that will be infiltrated later by primers and resins.
Nakabayashi et al.® described the formation of a hybrid layer
which is a transitional layer consists of both resin and tooth
substrate.

Within the last 25 years, many changes have been made to
the dentin adhesives in order to produce an ideal adhesive
system. For example, the number of application steps has
been reduced from three or two-step adhesive to one-step
adhesive (all in one 7" generation). Several clinical studies
of self-etch adhesive systemsshowed that the performance of
these adhesives can be improved when used with selective
enamel etching technique.®But for the dentin, the use of
self-etch adhesives in a total-etch mode is not recommended
in order to prevent the postoperative sensitivity from
occurring.>®The postoperative sensitivity that happens with
total-etch mode because of partial infiltration of resin
monomer into the collagen fibers can be significantly
reduced when self-etch adhesiveis used, because of the
integration of the smear layer, collagen, mineral, and resin
into the hybrid layer.***The introduction of universal
adhesives has allowed dentists to use these new adhesive
systems according to the clinical situation they have, they
can be used as etch and rinse adhesives, self-etch adhesives
or with a selective etch technique. Some clinical studies
showed no significant difference in the retention of
restorations of NCCLs when a universal adhesive was used
in total-etch, self-etch, or selective etch modes after 6 and 18
months.”***On the other hand, the study showed signs of
marginal defectiveness at 18 months in the restorations
placed using self-etch mode.**The reason behind enamel
marginal discrepancies is that self-etch adhesives are not
efficient (due to their lower pH) to etch enamel deeply as
phosphoric acid does, causing weak enamel bond and
subsequent occurrence of marginal defects.* To avoid this
defect from occurring, it has been recommended to treat the
enamel with phosphoric acid by what is called selective
enamel etching before the application of self-etch
adhesives.™

For the dentin, when phosphoric acid is applied prior to the
self-etch adhesive, the bond strengths may be affected and
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decrease.’In addition to that, the later formed hybrid layer
may undergo degradation when acid-etched dentin is over
dried, so the resin is not completely penetrating into the
collagen fibers, resulting in low bonding quality.*®*’

For the universal adhesives, the manufacturers added the
MDP (methacryloyloxydecyl dihydrogen phosphate) or 10
MDP to the universal adhesives as an acidic functional
monomer.The addition of MDP to the universal adhesives
makes it able to form a chemical bond between MDP
components (polymerizable methacrylate group and a
phosphate group) and the calcium in hydroxyapatiteand
forming a stable salt, which in result helps in creating a high
bond strength and less degradation.®

In summary, the evolution of the dental adhesive systems
which is represented by the introduction of the universal
adhesives will ease the use of the adhesive materials and
make the dentists choose their preferable way in using these
adhesives in a manner compatible with the situation they
have, especially that the universal adhesive can be used not
only for bonding to enamel and dentin, but also as adhesive

on substrates such as zirconia, silica-based ceramics,
composites, and noble and non-precious metals.

2. Materials and Methods

To identify trials to be included in this review, we searched
the EBSCOhost, MEDLINE electronic databases via
PubMed, Wiley online library, and Science direct by using
the electronic library of the University of Selcuk, Konya,
Turkey. No restrictions were placed on the publication date
or languages.

We included randomized clinical trials (RCTs) that
evaluated the clinical performance of universal adhesive in
noncarious cervical lesions (NCCLs) and trials that
compared the clinical performance of the universal adhesive
used in self-etch and total-etch modes. We also included
some clinical trials that evaluated the performance of the
traditional self-etch adhesive. The included clinical trials are
listed in Tablel.

Table 1: Studies included in this review

: e Number of Adhesive NMumber of
Study ID Follow-ups subjects svstem restorations
1. Mena-Serrano 6 months 39 Scotchbond 200
etal” Universal Adhesive
(SU; 3M ESPE,
St. Paul, MN, USA)
2. N.C. Lawson 2 years 37 Scotchbond™ 126
etal.” Universal Adhesive
& Scotchbond™ Multi-
purpose Adhesive
3. A.D. Loguercio 36 month 39 Scotchbond 200
etal* Universal Adhesive
(SU: 3M ESPE,
5t. Paul, MN, USA)
4. Boeckler et al. 4 years 50 AdheSE (AS, Ivoclar 100
Vivadent)
& Excite (EX, Ivoclar
Vivadent)
5. M. Peumans 13 years 29 Clearfil SE Bond 104
et al, 2 {Kuraray Noritake)
6, EC Say et al ® 5 years 22 AdheSE 104

{Ivoclar-VYivadent)

The USPHS and FDI evaluation criteria were used in all
these studies.

3. Results

Only three clinical studies related to universal adhesive bond
have been found and taken into consideration for the present
review and some other clinical studies related to the
traditional self-etch adhesive are also reviewed. One clinical
study “evaluated the 6-month clinical performance of
Scotchbond Universal Adhesive (SU; 3M ESPE, St. Paul,

MN, USA) in noncarious cervical lesions (NCCLs), The
results of the study showed no difference in the performance
of the universal adhesive when used in any mode
(selectiveetch, total-etch, and self-etch), but the marginal
adaptation may be enhanced when the adhesive used with
total-etch mode.**The other study'® compared the clinical
performance of Scotchbond universal adhesive used in self-
and total-etch modes and two-bottle Scotchbond Multi-
purpose adhesive in total-etch mode in NCCLs. The results
showed a reduced performance in the adhesive with time for
enamel marginal adaptation and discoloration for both
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adhesive materials even for the universal adhesive when
used with self-etch or total-etch mode. Although there was
no great difference in performance for the marginal
adaptation between the two tested adhesives, the universal
adhesive can perform better when used with total-etch
technique.**The third study®which is a continuation of the
first oneevaluated the 36-month clinical performance of
Scotchbond Universal Adhesive (SU, 3M ESPE) in
(NCCLs). The results are almost the same for the 6-month
study which showed no clinical problems related to retention
or postoperative sensitivity. It showed the same result
relating to bond degradation when the universal adhesive
was used in self-etch mode.

The other included studies evaluated the performance of the
self-etch adhesive with or without selective enamel etching.
Boeckleret al.?evaluated in their four-year study the clinical
performanceof two different adhesive systems. They
compared two-step self-etch adhesive AdheSE (AS, Ivoclar
Vivadent) to the etch andrinse adhesive system Excite (EX,
Ivoclar Vivadent).The result of the study showed an
acceptable clinical performanceof both adhesive systems
over time except for the marginal adaptation which showed
deterioration after 4 years in self-etch adhesive. Peumanset
al.”evaluated the 13-year clinical performance of a mild
two-step self-etch adhesive in NCCLs with and without prior
enamel selective etching. The study showed great results for
the two-step self-etch adhesive Clearfil SE Bond (Kuraray
Noritake) in NCCLs after 13 years follow-up. Enamel
marginal integrity was acceptable when enamel margins
treated with phosphoric acid prior to applying the adhesive
with no marginal discoloration.?’Say et al.?® evaluated the
five-year clinical performance of a two-step self-etch
adhesive innon-carious cervical sclerotic lesions with or
without enamel selective etching. Restorations placed with
selective enamel etching showed better marginal integrity
than restorations placed with the same adhesive but without
selective enamel etching after five years follow-up. Most of
the above-mentioned studies used the US Public Health
Service criteria to clinically evaluate the restorations.

4. Discussion

The clinical performance of the universal adhesive is still
vague to many clinicians since there are no many studies
revealed its effectiveness in using in routine dental clinic
work. Few numbers of studies have been made to evaluate
the clinical performance of the universal adhesive in non-
carious cervical lesions with a lack of studies that evaluate
its performance in other tooth lesions. The universal
adhesive contains the 10-MDP (10-methacryloyloxydecyl
dihydrogen phosphate) as a functional acidic monomer
which has the ability to bond chemically to enamel and
dentin making the adhesive bond more strong and reliable.
The monomer 10-MDP decalcifies hydroxyapatite **and
combines with it to form a calcium stable salt.

Additionally, applying the universal adhesive with selective
enamel etching may improve the bond strength and reduce
enamel marginal defectiveness in long-term follow-up. The
enamel acid etching may provide extra micromechanical
enamel retention to the chemical bond provided by the 10-

MDP."0n the other hand, when a 10-MDP-based adhesive
applied in a self-etch mode, enamel marginal defects will be
more common to see in clinical studies up to 8 years.**?>%

Reviewed clinical studies have shown no postoperative
sensitivity in the follow-up recalls.>**>When self-etch
adhesive is applied, the smear layer becomes a part of the
formed hybrid layer, which in result blocks the infiltration of
fluid deep into the dentinal tubules and reduces post-
operative sensitivity.

The presence of water as a content in the self-etch adhesives
plays an important role in re-expanding the collapsed
collagen fibers;and therefore, easing the penetration of the
resin into the collagen network.?"?

Some studies 2*° suggested that the adhesive should be
applied by using rubbing movement which in result
generates a mechanical pressure over the collapsed collagen
fibers, allowing the adhesive to infiltrate into these collapsed
collagen networks.*In one study®, the authors suggested
that the capability of water/HEMA to re-expand the
collapsed collagen fibers depends on the percentage of
water/HEMA exist in the adhesive material; with the
increase of the water/HEMA percentage, the re-expansion
increases.

On the other hand, the one-step self-etch adhesive contains
both hydrophilic primers (HEMA), and the hydrophobic
monomer, which allows water to infiltrate into the adhesive
layer to form what is called water tree as a negative result,
and finally causing hydrolytic degradation of the bond layer.

To overcome all these difficulties starting from choosing the
appropriate adhesive to the way the adhesive should be
applied, with less technique sensitivity, the universal
adhesive may replace all early adhesive systems, due to its
easy application and multimode using.

Unfortunately, few numbers of studies have evaluated the
universal adhesive clinically for long-term, making our
review difficult to some degree. In addition to the lack of
studies that evaluate the performance of these adhesives in
lesions other than noncarious cervical lesions.

5. Conclusions

On the basis of the limited reviewed studies, it can be
concluded that currently there are no long-term clinical trials
that evaluate the clinical performance of the universal
adhesive, except for some clinical studies that evaluated its
performance in noncariouscervical lesions. For this reason, it
may be early to decide whether this adhesive (universal
adhesive) is the ideal adhesive for all cases.

For the reviewed studies, the universal adhesive showed
acceptable clinical performance in NCCLs, especially when
used in total or selective etch mode, and showed a decreased
performance in marginal integrity when used in self-etch
mode in the long-term evaluation.
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