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Clinical Relevance

Following tooth preparation, application of Gluma Desensitizer does not impair the bond
strength of conventional resin luting cements with etch-and-rinse adhesive systems and
self-adhesive cements. Based on bond strength data and failure types observed, use of
Gluma Desensitizer cannot be advised before cementation with Panavia 21.

SUMMARY

This study tested the impact of Gluma Desen-
sitizer on the shear bond strength (SBS) of two
conventional (RelyX ARC, Panavia 21) and two
self-adhesive (RelyX Unicem, G-Cem) resin
luting cements after water storage and ther-
mocycling. Human third molars (N¼880) were
embedded in acrylic resin. The buccal dentin
was exposed. Teeth were randomly divided
into four main groups, and the following
cements were adhered: 1) RelyX ARC, 2) Pana-
via 21, 3) RelyX Unicem, and 4) G-Cem. In half
of the teeth in each group, dentin was treated
with Gluma Desensitizer. In the conventional
cement groups, the corresponding etchant and
adhesive systems were applied. SBS of the
cements was tested after 1 hour (initial); at 1,
4, 9, 16, and 25 days of water storage; and at 1,
4, 9, 16, and 25 days of thermocycling. SBS data
were analyzed by one-way analysis of variance
(ANOVA); this was followed by the post hoc
Scheffé test and a t-test. Overall, the highest
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mean SBS (MPa) was obtained by RelyX ARC
(ranging from 14.6 6 3.9 to 17.6 6 5.2) and the
lowest by Panavia 21 in combination with
Gluma Desensitizer (ranging from 0.0 to 2.9 6

1.0). All tested groups with and without desen-
sitizer showed no significant decrease after
aging conditions compared with baseline val-
ues (p.0.05). Only the Panavia 21/Gluma De-
sensitizer combination showed a significant
decrease after 4 days of thermocyling com-
pared with initial values and 1 day thermocy-
cling. Self-adhesive cements with Gluma
Desensitizer showed increased SBS after aging
conditions (ranging from 7.4 6 1.4 to 15.2 6 3)
compared with groups without desensitizer
(ranging from 2.6 6 1.2 to 8.8 6 2.9). No
cohesive failures in dentin were observed in
any of the test groups. Although self-adhesive
cements with and without desensitizer pre-
sented mainly adhesive failures after water
storage (95.8%) and thermocyling (100%), con-
ventional cement (RelyX ARC) showed mainly
mixed failures (90.8% and 89.2%, after water
storage and thermocyling, respectively). Appli-
cation of the Gluma Desensitizer to dentin
before cementation had a positive effect on the
SBS of self-adhesive cements.

INTRODUCTION

A series of studies reported that adhesive cementa-
tion techniques increase fracture resistance and
thereby enhance the clinical performance of ceramic
dental restorations.1-6 Resin luting cements not only
improve the retention of dental restorations but also
exhibit low solubility7 and microleakage in the oral
environment compared with traditional cements
such as glass ionomer, zinc phosphate, and poly-
carboxylate cements.8-12 Furthermore, with translu-
cent ceramic restorations, shade could be optimized
with resin-based luting cements.13

Conventional resin luting cements require pre-
treatment of the prepared dentin, which is tech-
nique-sensitive and time-consuming. For this
reason, recently, self-adhesive resin luting cements
have been promoted, because they do not require
pretreatment of dentin.12 Their adhesive mechanism
is derived from acidic monomers in their composition
that infiltrate into the demineralized collagen net-
work.14 In some studies, the shear bond strength of
self-adhesive resin luting cements on dentin was
found to be comparable with that of conventional
resin luting cements,15-18 but in others, lower bond
strengths were reported with such cements.19,20

During tooth preparation, after enamel is re-
moved, depending on the amount of tooth reduction,
millions of dental tubules are exposed.21 Open dentin
tubules increase the risk of potential pulpal injury.22

This is usually associated with applied drilling
pressure or the heat generated during drilling, or it
could be due to the chemical composition of the
adhesives.23,24 Sensitivity after tooth preparation
could be eliminated by pretreatment of dentin with
desensitizing solutions.25-28 As soon as the dentin
tubules are sealed, the hydrodynamic movement of
dentin liquid is reduced, and eventually sensitivity is
decreased.25-28

One of the most broadly studied desensitizers,
Gluma Desensitizer, is a glutaraldehyde-based sub-
stance.25,29-32 It reduces dentin permeability and at
the same time disinfects the dentin.33,34 Especially
when glutaraldehyde was combined with hydroxy-
ethylmethacrylate (HEMA), improved bond
strengths were obtained.35 Despite dentin precipita-
tion after tooth preparation, the diffusion of mono-
mers to dentin is likely to be accelerated by the
presence of HEMA.36

Dentin sealing through hybrid layer formation
could also be achieved with dentin adhesives.
Particularly, Gluma Desensitizer and adhesives that
include HEMA in their composition show increased
wettability and good infiltration into the dentin
tubules. This, in turn, produces a resin-reinforced
layer on the dentin.37-39

It has been shown previously that increased bond
strength could be attained with self-adhesive resin
cements in combination with Gluma Desensitizer
compared with conventional resin cement (Panavia
21) after application of desensitizer.32 Unfortunately,
in that study, short-term aging was practiced. In fact,
Panavia 21 showed excellent bond strength to dentin
without a desensitizing agent.5,17,19 Several other in
vitro studies have showed an inhibiting effect of
Gluma Desensitizer on the bond strength of conven-
tional resin cements as a consequence of coagulation
of dentin fluid proteins, plugging the tubules.30,31

Again in all these studies, the specimens were not
aged. Therefore, information is lacking regarding
whether application of this desensitizer remains
stable after long-term aging conditions.

Because HEMA is a monomethacrylate with a -OH
group that makes it hydrophilic and unstable,40 it
can be anticipated that bond strengths would
decrease after increased water storage or long-term
aging conditions. In in vitro studies, the aging effect
could be tested by storing the specimens in water at

Stawarczyk & Others: Impact of Dentin Desensitizer on Shear Bond Strength 493

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-08-31 via free access



378C, or by subjecting them to accelerated aging in a
thermocycling (58C-558C) machine, in which case the
latter is usually considered as representing the
worst case scenario.

Therefore, the objective of this study was to
investigate the impact of Gluma Desensitizer on
the bond strength of conventional and self-adhesive
resin luting cements after water storage and long-
term thermocycling. The hypotheses tested were 1)
that bond strength results after Gluma Desensitizer
application would decrease by aging, and 2) that
thermocycling would decrease bond strength further
than it would be reduced by water storage.

METHODS AND MATERIALS

Two conventional resin luting cements, one of which
has an etch-and-rinse adhesive system (RelyX ARC,
3M ESPE, Seefeld, Germany) and the other a self-
etch adhesive (Panavia 21, Kuraray, Osaka, Japan),
and two self-adhesive resin cements (RelyX Unicem,
3M ESPE and G-CEM, GC Europe, Leuven, Bel-
gium) were used in this study. The brands, batch
numbers, abbreviations, manufacturers, and chem-

ical compositions of the tested materials are listed in
Table 1.

Specimen Preparation

For this study, 880 caries-free human third molars
were collected. The teeth were cleaned of periodontal
tissue residue using a periodontal scaler and were
stored in 0.5% Chloramine T at room temperature
for a maximum of seven days. Afterward, they were
stored in distilled water for a maximum of six
months at 58C until the experiments were begun.41

To achieve flat surfaces, buccal surfaces of the
teeth were leveled out parallel to the tooth axis using
a polishing machine (LaboPol-21, Struers, Bellerup,
Denmark) with silicon carbide polishing paper
(P400, ScanDia, Hagen, Germany). The teeth were
then embedded in acrylic resin (ScandiQuick, Scan-
Dia) and were ground finished with carbide polish-
ing paper (P500, ScanDia) until a sufficient bond
area of 4 3 4 mm dentin surface was exposed.

The specimens (N¼880, n¼220 per cement group)
were then randomly divided into four main groups
for each cement (RXA, PAN, RXU, GCM).

Table 1: Brands, Batch Numbers, Abbreviations, Manufacturers, and Chemical Composition of Tested Materials

Brand (Batch No.) Abbreviations Manufacturer Chemical Composition

RelyX ARC (3415A1) RXA 3M ESPE, Seefeld,
Germany

BisGMA, TEGDMA, dimethacrylate, zirconia and silica
fillers, initiators
Etchant: phosphoric acid
Primer: HEMA, ethanol
Adhesive: HEMA, Bis-GMA

Adper Scotch Bond
(N186179/N195379/N191364)

Panavia 21 (00406C UNI TC/00647C CAT) PAN Kuraray Dental Co Ltd,
Osaka, Japan

Hydrophobic aromatic dimethacrylate, hydrophilic
alipathic dimethacrylate, MDP, fillers, BPO, hydrophilic
dimethacrylate, fillers, DEPT, sodium aromatic
sulfonate
MDP, HEMA, water, MASA, accelator, water
MASA, Na-benzene sulfonate, accelator, water

Clearfil Porcelain Bond Activator (00208B)

Clearfil SE Bond Primer (00769A)

RelyX Unicem (352388) RXU 3M ESPE, Seefeld,
Germany

Powder: glass fillers, silica, calcium hydroxide, self-
cure initiators, pigments, light-cure initiators
Liquid: methacrylated phosphoric esters,
dimethacrylates, acetate, stabilizers, self-cure initiators

G-CEM Capsule (803061) GCM GC, Leuven, Belgium 4-META, UDMA, alumina-silicate glass, pigments,
dimethacrylates, water, phosphoric ester monomer,
initiators, camphorquinone

Gluma Desensitizer (20088) G Heraeus Kulzer,
Hanau, Germany

HEMA, glutaraldehyde, distilled water

Abbreviations: BPO, benzoylperoxide; HEMA, 2-hydroxyethylmethacrylate; MASA, N-methacrylolyl-5-aminosalicylic acid; MDP, 10-methacrylate oxydecyl dihydrogen
phosphate; 4-META, 4-methacryloyloxyethyl-trimellitat-anhydrid; and UDMA, urethane-dimethacrylate.
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Bonding Procedures

The specimens were secured in a special holding
device to keep the bonding surfaces parallel to the
bench. Each main cement group was further ran-
domly divided into two groups (n¼110). In half of the
groups, dentin surfaces were pretreated with Gluma
Desensitizer (Heraeus Kulzer, Hanau, Germany)
(RXA-G, PAN-G, RXU-G, GCM-G), according to the
manufacturer’s instructions (Figure 1). Although the
self-adhesive cements did not require dentin condi-
tioning, the corresponding etchant and adhesive
systems of the conventional resin cements were
applied to the dentin before cementation. All ce-
ments were applied according to the manufacturer’s
instructions.

For dual-polymerized RXC, an etch-and-rinse–
based adhesive system was used whereby the dentin
was etched and rinsed with 37% H

3
PO

4
for 15

seconds. Then primer and adhesive were applied
accordingly. For chemically polymerized PAN, its
corresponding self-etch adhesive was applied.

The cements were activated and placed in an
acrylic mold (inner diameter: 2.9 mm; height: 4 mm)
(DþR Tec, Birmensdorf, Switzerland) and were
pressed onto the dentin surface by a holding device.
To achieve homogeneous dispersion of the cement in
the acrylic mold, a hexagonal steel screw with an
outer diameter of 2.8 mm was inserted parallel to the
long axis of the acrylic cylinder in its center. A load
of 100 g was applied to the screw, and excess cement
was removed using microbrushes. This procedure
allowed a cement thickness of 0.5 mm in all
specimens. After polymerization, the molds were
gently removed.

The bonded specimens again were randomly
distributed among 11 groups (n¼10) according to
the aging conditions. One group was tested 1 hour

after polymerization to attain the initial bond
strength (n¼10 per cement type and pretreatment).

Aging Conditions

Specimens were subjected to 1, 4, 9, 16, and 25 days
of water storage or 1, 4, 9, 16, and 25 days of
thermocycling. Water storage aging was carried out
in distilled water at 378C in an incubator (UMS,
Memmert, Schwabach, Germany). Specimens for
thermocycling aging were stored initially for 24
hours in distilled water at 378C in the incubator,
and then were aged in a thermocycling machine
(HAAKE W15, Willitec, Feldkirchen-Westerham,
Germany) at between 58C and 558C with a dwelling
time of 20 seconds for each bath.

Shear Bond Strength

Shear bond strength was measured in a Universal
Testing Machine (Zwick/Roell Z010, Ulm, Germany)
at a crosshead speed of 1 mm/min. Specimens were
positioned in the jig of the testing machine with the
tooth surface parallel to the loading direction. Bond
strength (MPa) was calculated using the following
formula: Force to failure (N)/Bonding area (mm2).

Failure Analysis

Three failure types were expected to be observed: 1)
adhesive (no cement remnants left on the dentin
surface), 2) mixed failure (cement remnants partially
left on dentin with dentin surface exposed), and 3)
cohesive failure in dentin. Failure types were noted
by one operator under an optical microscope (Wild
M3B, Heerbrugg, Switzerland) at a magnification of
253.

Statistical Analysis

Data were analyzed using statistical software (Sta-
tistical Package for the Social Sciences [SPSS],
version 15, SPSS Inc, Chicago, IL, USA). Approxi-
mate normality of data distribution was tested using
Komogorov-Smirnov and Shapiro-Wilk tests. One-
way analysis of variance (ANOVA) followed by the
Scheffé post hoc test was used to detect significant
differences between groups. The effects of aging
conditions, cement type, and application of desensi-
tizer were analyzed using a two-sample Student’s t-
test. P values smaller than 5% were considered
statistically significant for all tests.

RESULTS

Specimens that did not survive the aging processes
were considered as 0 MPa. Kolmogorov-Smirnov and

Figure 1. Test groups according to pretreatment and aging.
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Shapiro-Wilk tests indicated that the data were
normally distributed because the tests were signif-
icant for 6 of 88 (6.8%) testing groups (a¼0.05).
Consequently, parametric statistical analyses were
applied.

Bond Strength Stability

Water Storage (378C)—In all water storage condi-
tions (one hour to 25 days), mean bond strengths of
conventional resin cement RXA and PAN showed no

significant difference (p.0.05). For the self-adhesive
cements, RXU (p,0.001) showed a significant
increase after one day but remained stable after 25
days of water storage. The other self-adhesive
cement, GCM (p¼0.011), showed a significant in-
crease after 25 days compared with initial values
(Table 2, Figure 2).

Among the desensitizer applied groups, PAN-G
and GCM-G (p.0.05) showed no significant differ-
ence at all time points of water storage, but RXA-G

Table 2: Mean (SD) Shear Bond Strength (MPa) and Significant Differences Between Experimental Groupsa

Initial 1 day 4 days 9 days 16 days 25 days

Water (378C)

RXA 15.1 (5.6)A,d 16.0 (2.9)A,d 15.8 (3.3)A,ef 14.7 (4.9)A,f 14.6 (3.9)A,e 16.3 (5.1)A,d

RXA-G 10.6 (1.7)AB,c 14.7 (2.3)AB,d 16.3 (4.7)B,f 14.1 (4.7)AB,ef 10.5 (2.9)A,cde 11.3 (4.7)AB,bcd

PAN 6.2 (1.6)A,ab 5.0 (1.6)A,abc 5.7 (2.1)A,abc 6.6 (1.4)A,abc 6.4 (1.8)A,abc 3.9 (1.6)A,a

PAN-G 2.6 (0.2)A,a 2.9 (0.9)A,a 2.6 (0.8)A,a 2.4 (0.7)A,a 2.6 (0.6)A,a 2.7 (0.5)A,a

RXU 4.5 (0.7)A,a 8.4 (2.1)B,bc 8.0 (1.6)B,bcd 8.4 (1.5)B,bcd 8.8 (2.9)B,bcd 6.8 (3.1)AB,ab

RXU-G 7.4 (1.4)A,bc 7.6 (1.5)A,bc 11.2 (1.9)AB,de 11.7 (2.5)B,def 13.1 (4.3)B,de 10.2 (2.4)AB,bc

GCM 2.6 (1.2)A,a 4.7 (1.6)AB,ab 3.6 (1.9)AB,ab 4.2 (1.5)AB,ab 5.1 (2.9)AB,ab 6.1 (3.0)B,ab

GCM-G 8.6 (2.3)A,bc 8.9 (3.9)A,c 9.5 (4.5)A,cd 9.5 (3.2)A,cde 12.7 (2.2)A,de 12.8 (4.6)A,cd

Thermocycling (58C-558C)

RXA 15.1 (5.6)A,d 14.7 (6.7)A,cd 14.9 (3.6)A,cd 17.6 (5.2)A,e 15.6 (3.4)A,e 16.7 (2.9)A,de

RXA-G 10.6 (1.7)A,c 19.3 (1.9)C,d 16.5 (2.7)CD,d 15.1 (2.1)CD,de 14.7 (2.1)AB,de 14.6 (5.2)AB,e

PAN 6.2 (1.6)A,ab 5.8 (2.2)A,ab 4.8 (2.3)A,ab 5.2 (2.7)A,ab 4.1 (2.2)A,ab 2.7 (3.6)A,ab

PAN-G 2.6 (0.2)B,a 2.0 (0.4)B,a 0.8 (1.3)A,a 0A,a 0A,a 0A,a

RXU 4.5 (0.7)A,a 4.7 (2.6)A,ab 5.9 (2.1) A,b 7.7 (2.3)A,bc 6.9 (3.3)A,bc 5.8 (1.4)A,bc

RXU-G 7.4 (1.4)A,bc 8.9 (3.8)AB,b 11.6 (1.6)BC,c 15.2 (3.0)C,de 10.4 (2.9)AB,cd 10.6 (2.7)AB,cd

GCM 2.6 (1.2)A,a 5.5 (1.9)A,ab 5.0 (2.0)A,ab 4.1 (3.3)A,ab 3.5 (2.5)A,ab 4.3 (2.7)A,ab

GCM-G 8.6 (2.3)A,bc 9.3 (3.3)A,bc 13.1 (3.3)A,cd 10.4 (4.0)A,cd 10.7 (3.0)A,cd 11.2 (2.5)A,d

a Small letters indicate statistical differences between the tested cements with and without Gluma Desensitizer within each aging phase and each aging type; capital
letters represent significant differences between aging times within each resin cement group and each aging type.
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(p¼0.002) presented the only significant difference at
four days and 16 days of water storage. Results
remained stable for this group at 25 days. At
baseline and one day of aging, RXU-G (p,0.001)
showed the lowest bond strength results, but results
were enhanced by further aging (Figure 2).

Thermocycling (58C-558C)—Thermocycling did not
show a significant effect on the bond strength of all
cements without desensitizer (RXA: p¼0.721; PAN:
p¼0.115; RXU: p¼0.089; GCM: p¼0.197) (Table 2,
Figure 3).

In comparison with conventional cements, RXA-G
(p,0.001) showed enhanced results after one, four,
and nine days of thermocycling. On the other hand,
thermocycling decreased the mean bond strength for
PAN-G (p,0.001) after four days of thermocycling,
but it did not change the results for GCM-G
(p¼0.083) at all time points. Among the self-adhesive
cements, the RXU-G group (p,0.001) showed an
increase after four and nine days, but a decrease
after 16 and 25 days of thermocycling (Figure 3).

Desensitizer Effect

Water Storage (378C)—Considering the conventional
cements, for RXA, the use of desensitizer (RXA-G)
decreased the results significantly at baseline
(p¼0.036), 16 days (p¼0.016), and 25 days (p¼0.034)
of water storage. Also, desensitizer use (PAN-G)
decreased the bond strength results for PAN at all

aging conditions (p,0.001, p¼0.032). The self-adhe-

sive cements GCM and RXU showed significantly

increased results with the desensitizer (GCM-G,

RXU-G) (p,0.001, p¼0.018) at all time points

(Figure 2).

Thermocycling (58C-558C)—Use of desensitizer de-

creased the bond strength for PAN at all time points

(p,0.001, p¼0.041). Similar observations were made

for RXA-G except at baseline (Figure 3).

When self-adhesive cements were used together

with the desensitizer (RXU-G and GCM-G), results

improved significantly (p,0.001, p¼0.023) (Figure

3).

Water Storage vs Thermocycling

Water storage and thermocycling conditions showed

different aging effects, depending on the cement type

and the cement-desensitizer combination (Table 3).

Thermocycling in general was more aggressive in all

aging conditions on PAN-G.

Failure Type

No cohesive failures in dentin were observed in any

of the test groups. Although self-adhesive cements

with and without desensitizer presented mainly

adhesive failures after water storage (97.6%) and

thermocycling (100%), conventional cement RXA

Figure 2. Mean bond strengths (SD) of experimental groups after water storage (1, 4, 9, 16, and 25 days).
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showed mainly mixed failures (94% and 90%, after
water storage and thermocycling, respectively).

DISCUSSION

The conventional resin luting cement RXA with an
etch-and-rinse adhesive system showed the highest
shear bond strength values of all tested cements
with and without pretreatment with Gluma Desen-
sitizer. The self-adhesive resin cement GCM showed
the lowest initial bond strength. However, already
after 24 hours of aging in water or thermocycling,
comparable values were obtained with the conven-
tional resin luting cement PAN. This phenomenon
can be explained by the fact that GCM continues to
polymerize after luting. Although in this study
chemically polymerized PAN was used, in another
study similar observations were made in which GCM
and dual polymerized Panavia F2.0 presented
similar results after 24 hours of water storage.42

Therefore, post polymerization could be expected
with this self-adhesive resin cement.

When both tested self-adhesive resin cements
were combined with Gluma Desensitizer, a higher
and more stable bond strength was attained com-
pared with the conventional resin cement PAN. On
the other hand, Gluma Desensitizer use decreased
the bond strength of PAN (PAN-G) compared with
PAN without desensitizer. In addition, thermocy-
cling decreased the bond strength for PAN-G. After

nine days of thermocycling, specimens in the PAN-G

groups were spontaniously debonded. Hence, the

primary hypothesis could be partially accepted,

because Gluma Desensitizer decreased bond

strength after aging only for PAN.

Figure 3. Mean bond strengths (SD) of experimental groups after thermocycling (1, 4, 9, 16, and 25 days).

Table 3: Statistical Comparison Between Water Stored
and Thermocycling (Two-Sample t-Test)a

1 day 4 days 9 days 16 days 25 days

RXA 0.584 0.545 0.229 0.544 0.824

RXA-G ,0.001 " 0.920 0.585 0.002 " 0.149

PAN 0.392 0.352 0.160 0.023 # 0.335

PAN-G 0.010 # 0.003 # ,0.001 # ,0.001 # ,0.001 #

RXU 0.003 # 0.023 # 0.468 0.189 0.368

RXU-G 0.347 0.558 0.011 " 0.124 0.732

GCM 0.307 0.124 0.879 0.202 0.166

GCM-G 0.809 0.061 0.574 0.119 0.336

a # Thermocycling was more aggressive, " water storage was more
aggressive.
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Numerous in vitro studies have described the
impact of Gluma Desensitizer on the resin-dentin
interface of conventional resin luting cements.30-32,43-45

Three studies reported no impact of the desensitization
of dentin on bond strength with conventinal resin
luting cements.43-45 Other studies described a negative
effect of the desensitizer on the bond strength of the
conventional resin luting cement PAN.30-32 In another
study, it was stated that the resin luting cement was
not able to polymerize with the dentin desensitizer.32

In this study, the long-term bond strength of both self-
adhesive resin luting cements tended to be positively
influenced by the application of desensitizers.

Yim and others reported that the bond strength of
self-adhesive resin luting cements in combination
with desensitizers exceeded the bond strength of
self-adhesive resin cement alone.30 This might
occur because of the fact that Gluma Desensitizer
contains glutaraldehyde and HEMA, resulting in
hydrophilic properties that improve bonding to
hydrophilic dentin. Self-adhesive resin luting ce-
ments contain phosphate groups or phosphoric ester
monomers: RXU—methacrylated phosphoric esters;
GCM—4-META. The previously mentioned obser-
vations may be explained by the possible condensa-
tion reaction between HEMA and phosphate in
dentin through the elimination of water.35 Alterna-
tively, a reaction between glutaraldehyde and
phosphate may have led to very strong and stable
bonding of the Gluma Desensitizer in combination
with self-adhesive resin luting cements.

Water storage and thermocycling aging affected
the results, depending on the cement type. Thermo-
cycling affected only the groups RXA-G (one day of
aging), RXU (one day and four days of aging), PAN
(16 days of aging), and PAN-G (in all terms of aging),
yielding to significantly lower bond strength than
with water-stored groups. Water storage significant-
ly decreased the mean bond strength of RXA-G and
RXU-G (nine days of aging) compared with thermo-
cycling. No differences were found between the
effects of aging conditions for all other groups.
Because most of the results were not significantly
different between the two aging types, no concrete
conclusions could be drawn. Therefore, the second
hypothesis was rejected. Regarding the effect of
thermocycling, after 1500 cycles (58C/558C, transfer
time of 10 seconds, dwelling time of 20 seconds), a
significant influence was observed on the bond
strength of resin cements (RXA, PAN, Multilink,
RXU).17 The variation between the results of this
study and those of the previous study17 could be

explained by the differences in curing modes of the
two cements, dentin quality, and the operator factor.

The failure types observed in this study should be
considered in interpreting the results. In a previous
study, although RXU with and without Gluma
Desensitizer showed exclusively cohesive failure
within the cement, PAN showed 70% and 80% mixed
failures with and without Gluma Desensitizer,
respectively.30 On the contrary, another study
observed predominantly adhesive failures for RXU
(80%) and GCM (90%).46 In that study, GCM showed
higher lTBS values (16.9 6 10.3 MPa) than RXU
(12.5 6 2.4 MPa), but with high standard deviation.
In this study, self-adhesive resin cements with and
without pretreatment with the Gluma Desensitizer
showed only adhesive failures after thermocycling.
GCM and GCM-G showed failure types exclusively
after both water storage and thermocycling. In that
respect, thermocycling seems to have a more detri-
mental aging effect on some cements; this needs to
be further investigated.

Only RXA conventional cement with and without
Gluma Desensitizer presented mainly mixed failure
types. Even though higher shear bond strength results
were observed compared with conventional cements,
adhesive failures were observed more often with self-
adhesive resin cements. This can be explained by the
adhesion mechanism of self-adhesive cements. Cohe-
sive failures are less likely with such resin cements
because of partial retention of the smear layer and the
low infiltration ability of these cements.47

One possible reason for the observed variation in
bond strength values is the quality and micromor-
phology of the human teeth.20,48 Moreover, the
bonding performance of resin cements is dependent
on the quality of the hybrid layer, which is
established during pretreatment of dentin.49 When
this layer is porous, H

2
O molecules may penetrate

and yield to hydrolysis. Because in this study
extracted human teeth were used, some loss of
dentin fluid and proteins could be expected. Fur-
thermore, it must be realized that apart from all
efforts to standardize the test procedures, the
possibility of error remains during application of
the bonding agents or the resin cements.50

Not only the bond strength of the cements but also
the retention form of the preparation, marginal
integrity, and clinical microleakage are key param-
eters in judging the effectiveness of any resin cement
system. Future studies should assess the effects of
other desentizing agents on the bond stength of
tested cements.
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CONCLUSIONS

Within the limitations of this in vitro study, the
following could be concluded:

� Conventional resin cement with an etch-and-rinse
adhesive, RelyX ARC, showed the highest bond
strength to dentin with and without pretreatment
with Gluma Desensitizer.

� Self-adhesive cements with Gluma Desensitizer
showed increased bond strength after aging con-
ditions.

� The use of Gluma Desensitizer decreased the bond
strength of the conventional resin luting cement,
Panavia 21.

� No cohesive failures in dentin were observed in
any of the test groups.
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