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Supragingival Relocation of Subgingivally Located 
Margins for Adhesive Inlays/Onlays with Different 
Materials
Dorien Lefevera / Ladislav Gregorb / Tissiana Bortolottoc / Ivo Krejcid

Purpose: This study evaluated the marginal adaptation of supragingivally relocated cervical margins. Newly devel-
oped and reference materials were compared. 

Materials and Methods: Eighty-eight extracted human teeth were divided into 11 groups. A standardized box-
shaped cavity (4.0 mm mesiodistal width, 1.5 mm axial depth) was prepared on each tooth with the cervical 
margin 1.3 mm below the cementoenamel junction. Seven different restorative materials (Filtek Silorane [Sil], 
Clearfil AP-X [APX], Clearfil Majesty Posterior [CMP], Clearfil Majesty Flow [CMFlow], RelyX Unicem [RelyX], SDR 
[SDR], Vertise Flow [VertFlow]) were applied in a layer of 1.5 mm, combined with different adhesive systems 
(Filtek Silorane Primer + Bond [SilPB], Clearfil Profect Bond [ClePB], Filtek Silorane Bond [SilB]). No indirect 
restorations (ie, inlays/onlays) were placed on these restorations. SEM analysis was performed to evaluate mar-
ginal adaptation in enamel and dentin. The results were subjected to statistical analysis by Kruskal Wallis and 
Duncan post-hoc tests.

Results: In both dentin and enamel, statistically significant differences were present between groups (p < 
0.001). In enamel, the lowest percentage of continuous margin was observed for SilPB/CMP, SilPB/APX, and 
ClePB/SDR, while SilPB/Sil exhibited the highest percentage of continuous margin, although this was not sta-
tistically different from other groups except for SilPB/CMP, SilPB/APX, and ClePB/SDR. In dentin, a higher per-
centage of continuous margin was observed for all materials than in enamel (p < 0.002). Statistically significant 
differences were found between ClePB/SilB/Sil, ClePB/SDR, and RelyX, SilPB/APX, ClePB/APX, and ClePB/Sil. 
ClePB/Sil showed the lowest marginal adaptation. Considering the overall marginal length, the best marginal ad-
aptation was exhibited by ClePB/SilB/Sil, followed by SilPB/Sil, ClePB/SDR, and ClePB/CMP. 

Conclusion: Marginal adaptation of supragingivally relocated cervical margins is significantly influenced by the 
materials used.
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Due to the size and extent of pre-existing amal-
gam restorations, indirect resin-based composite 

or ceramic restorations are often indicated for their 

replacement. In such cases, the cervical margin of the 
interproximal boxes is often located subgingivally. When 
an indirect restoration is required, the placement of a 
retraction cord is deemed mandatory prior to impression 
taking, in order to clearly expose the cervical margins. 
Unfortunately, placing a retraction cord causes bleeding 
in many cases after removal and a higher gingival index. 
Thus, a composite coating is regularly made in indirect 
restorations to block out retentive zones of the restora-
tions and to bring the cervical margin to a more supra-
gingival level. Consequently, the impression taking and 
the luting appointment is easier.26,27

This resin coating can be performed with different mate-
rials, for example with methacrylate-based resin compos-
ites. Either packable or flowable methacrylate-based resin 
composites may be used. These resin composites have 
undergone significant improvements, but still have some 
shortcomings, such as wear resistance, polymerization 
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shrinkage, and color stability. In the long term, these fac-
tors may cause problems such as marginal leakage, sec-
ondary caries, cuspal deflection, marginal discoloration, 
and postoperative sensitivity. Many strategies have been 
developed to reduce the effect of polymerization stresses. 
Modifications of the placement techniques including the 
use of incremental curing, altered light activation proce-
dures, and resilient liners10,22 have been proposed. In ad-
dition, changes in the formulation of the composite have 
been investigated, with recently developed low-shrinkage 
resin composites, such as those based on silorane.

Silorane-based resin composites consist of a matrix 
which is formed by the cationic ring-opening polymeriz-
ation of the silorane monomers. The silorane molecule 
represents a hybrid that is made of both siloxane and 
oxirane structural moieties.32 Studies have shown that sil-
oranes exhibit several advantageous properties compared 
to methacrylate-based resin composites, eg, low polymer-
ization shrinkage (0.94 vol%32), low microleakage,1 good 
color stability,12 and low water sorption and solubility.21 

Even though many aspects of siloranes have been 
recently studied, for instance, material characteriza-
tions16,20 and physical properties,14,17 micro- and na-
noleakage,1,7 color stability and gloss retention,12 com-
patibility with methacrylate-based resin composites,29 

cuspal strain,2 and the influence of the placement tech-
nique,30 no studies to date have examined the marginal 
adaptation of these materials applied as a resin coating, 
with their proper adhesive system, or combined with a 
classic self-etching adhesive system. 

On the other hand, many efforts have been made to 
simplify the application procedure of restorative materi-
als, in order to reduce technique sensitivity. Therefore, 
materials such as self-adhesive resin composites or ce-
ments which are used without the application of any ad-
hesive system have been recently introduced onto the 
market. Currently, no studies on the marginal adaptation 
of these newly introduced materials compared to other 
restorative materials – eg, siloranes and methacrylate-
based resin composites – are available.

Therefore, the aim of this study was to evaluate which 
material would be the most appropiate for the relocation 
of the interproximal cervical margin by combining it, if ne-
cessary, with different adhesive systems. The null hypoth-
eses tested were therefore that (1) the marginal quality 
was not influenced by the type of restorative material or 
the adhesive system, and (2) no difference in marginal 
adaptation was observed between enamel and dentin.

MATERIALS AND METHODS

Eighty-eight sound, freshly extracted human molars with 
completed root formation were stored in 0.1% thymol 
solution. The teeth were retrieved from the solution, 
abundantly rinsed, and finally stored in water at 37°C 
during the last 24 h before use in this in vitro test.

After scaling and pumicing, a standardized proximal 
box cavity of 1.5 mm in the mesiodistal and 4.0 mm in 
the buccolingual dimension was prepared on the mesial 

surface of each sample. The cervical margin of the cavity 
was located 1.3 mm below the cementoenamel junction. 
Cylindrical 80 µm and 40 µm diamond burs were used 
to prepare the cavity (Intensiv; Lugano, Switzerland). The 
preparation was finished with fine diamond burs of 25-µm 
particle size. The preparations were checked for imperfec-
tions under a microscope at 12X magnification.

Teeth were divided into 11 experimental groups (n = 8), 
each of which was assigned to a specific adhesive system 
and restorative material, as shown in Table 1. Table 2 
contains the product profiles, expiration dates, and lot 
numbers.

In groups 1 to 3, the self-etching primer of the Silorane 
Adhesive System (3M ESPE; Seefeld, Germany) was ap-
plied onto the surface and left in place for 20 s. Subse-
quently, excesses were removed using a microbrush and 
the material was slightly blown out with compressed air. 
Polymerization was performed for 20 s at 1100 mW/
cm2 (DEMI, Kerr; Orange, CA, USA). Silorane Bond (3M 
ESPE) was then applied, excesses were removed, and 
poly merization was performed for 20 s (DEMI). The re-
storative material (group 1 SilPB/Sil: Silorane; group 2 
SilPB/APX: Clearfil AP-X; group 3 SilPB/CMP: Clearfil Maj-
esty Posterior) was then used after preheating at 54°C 
(Calset, Addent; Danbury, CT, USA) for relocation of the 
subgingival cervical marginal. One layer of 1.5 mm was ap-
plied into the cavity surrounded by a metallic matrix, and 
the material was left to cool down to room temperature  
before polymerizing for 40 s. 

In group 4 (ClePB/SilB/Sil), the self-etching primer 
(Clearfil Protect Bond, Kuraray; Tokyo, Japan) was applied 
onto the surface. After conditioning the tooth surface for 
20 s, the product was left unmoved for 20 s, and finally 
the volatile ingredients were evaporated with a mild oil-free 
air stream. The adhesive (Clearfil Protect Bond) was then 
applied, excesses were removed, and polymerization was 
performed for 20 s at 1100 mW/cm2 (DEMI). Silorane 
bond was then applied, excesses were removed, and poly-
merization was performed for 40 s (DEMI). The restorative 
material (Silorane) was placed into the cavity as one incre-
ment of 1.5 mm after preheating at 54°C (Calset), left to 
cool down to room temperature and polymerized for 40 s. 

In groups 5, 6, 7, 9, and 11 the self-etching primer 
(Clearfil Protect Bond) was applied onto the surface. After 
conditioning the tooth surface for 20 s, the product was left 
unmoved for 20 s, and finally the volatile ingredients were 
evaporated with a mild oil-free air stream. Adhesive (Clearfil 
Protect Bond) was then applied, excesses were removed, 
and polymerization was performed for 20 s (DEMI). The 
restorative material (group 5 ClePB/Sil: Silorane; Group 
6 CLePB/APX: Clearfil AP-X; Group 7 ClePB/CMP: Clearfil 
Majesty Posterior; Group 9 ClePB/CMFlow: Clearfil Majesty 
Flow; Group 11 ClePB/SDR: SDR) was then placed into the 
cavity, surrounded by a metallic matrix, as one 1.5-mm 
increment after preheating at 54°C (Calset), left to cool 
down to room temperature, and polymerized for 40 s at 
1100 mW/cm2 (DEMI). 

In group 8 (VertFlow), the flowable self-adhesive com-
posite (Vertise Flow, Kerr) was directly applied onto the 
cavity surface as a thin layer (< 0.5 mm) according to the 
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manufacturer’s instructions and polymerized for 40 s at 
1100 mW/cm2. A second layer was then applied in order 
to obtain a layer of 1.5 mm thickness.

In group 10 (RelyX), the restorative material (RelyX 
Unicem, 3M ESPE) was activated and mixed for 10 s in 
a RotoMix Capsule Mixing unit (3M ESPE), then directly 
applied into the cavity, surrounded by a metallic matrix, 
as an increment of 1.5 mm thickness. No indirect res-
torations were placed on these cavities with relocated 
margins. 

Finishing and polishing were performed in all groups 
immediately after restoration with 40-µm diamond burs 
(Intensiv) and flexible disks of decreasing grit size (Sof-
Lex Pop-On, 3M ESPE). A polyvinylsiloxane impression ma-
terial (Président Light Body, Coltène Whaledent; Altstätten, 
Switzerland) was then used to make an impression of the 
surface of each restoration. Subsequently, epoxy replicas 
(Epofix, Struers; Rodovre, Denmark) were prepared for ob-
servation in a scanning electron microscope (XL20, Philips, 
NL-5600; Eindhoven, Netherlands). A quantitative evalu-
ation of the marginal adaptation was performed at 200X 
magnification. Two margin segments that constituted the 
total margin length were analyzed: approximal enamel, and 
cervical and approximal dentin. Because the distribution 
was not normal (Kolmogorov-Smirnov, Shapiro-Wilk), a non-
parametric (Kruskal Wallis) and Duncan’s post-hoc test at 
a 0.05 level of significance were performed. 

RESULTS

Significantly lower marginal adaptation was observed 
in enamel, which represented about 6% of the total 
marginal length, than in dentin (p < 0.002) (Fig 3). Per-
fect margins in dentin ranged from 71.7% (ClePB/Sil) 
to 100% (ClePB/SDR, ClePB/SilB/Sil), with a median 

of 94%. For margins located in enamel, a slightly less 
favorable situation was observed, with percentages of 
continuous margins ranging from 56% (SilPB/CMP) to 
98.5% (SilPB/Sil), with a median of 81.3%. The results 
are graphically represented as boxplots in Figs 1 to 3. 
Medians with 25th and 75th percentiles and groups of 
significance are presented in Tables 3 and 4.

Regarding marginal adaptation in dentin, statistically 
significant differences were observed between groups (p 
< 0.001). ClePB/Sil had the significantly lowest marginal 
adaptation when compared with all other materials, which 
performed relatively well. Furthermore, statistically signifi-
cant differences were found between ClePB/APX, SilPB/
APX and RelyX, as well as between CLePB/SilB/Sil and 
ClePB/SDR. Significantly lower percentages of perfect 
margins were also observed for ClePB/APX than for SilPB/
CMP and SilPB/Sil. The highest percentage of continuous 

Table 1  Description of the experimental groups

Group Abbreviation Adhesive system Manufacturer Restorative material Manufacturer

1 SilPB/Sil Filtek Silorane Primer + Bond 3M ESPE; Seefeld,  
Germany

Filtek Silorane 3M ESPE

2 SilPB/APX Filtek Silorane Primer + Bond 3M ESPE AP-X  Kuraray

3 SilPB/CMP Filtek Silorane Primer + Bond 3M ESPE Clearfil Majesty  
Posterior

Kuraray

4 ClePB/SilB/Sil Clearfil Protect Bond 
+ Filtek Silorane Bond

Kuraray; Tokyo, Japan 
+ 3M ESPE 

Filtek Silorane 3M ESPE

5 ClePB/Sil Clearfil Protect Bond Kuraray Filtek Silorane 3M ESPE

6 ClePB/APX Clearfil Protect Bond Kuraray AP-X  Kuraray

7 ClePB/CMP Clearfil Protect Bond Kuraray Clearfil Majesty  
Posterior

Kuraray

8 VertFlow Vertise Flow Kerr; Orange, CA, USA

9 ClePB/CMFlow Clearfil Protect Bond Kuraray Clearfil Majesty Flow Kuraray

10 RelyX RelyX Unicem 3M ESPE

11 ClePB/SDR Clearfil Protect Bond Kuraray  SDR Denstply; Milford, DE, 
USA

Table 2  Details of the materials used in this study

Material Expiration 
date

Lot No.

Filtek Silorane Adhesive System 2012-02 N141785

Filtek Silorane 2011-07 N136714

Clearfil Protect Bond 2011-10 41192

Clearfil AP-X 2012-08 1041AA

Clearfil Majesty Posterior 2013-01 0021BA

Clearfil Majesty Flow 2011-11 213BA

Vertise Flow 2011-09 3434294

RelyX Unicem 2011-03 380261

SDR 2012-07 1003000491
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margins was observed for ClePB/SDR and ClePB/SilB/
Sil, but this was not statistically significantly different from 
SilPB/CMP, SilPB/Sil, ClePB/CMFlow, ClePB/CMP, and 
VertFlow. No other significant differences were observed 
between the remaining groups. 

In enamel, statistically significant differences were 
observed between groups (p < 0.001). SilPB/CMP and 
SilPB/APX showed the significantly lowest marginal ad-
aptation compared to all other groups except for ClePB/
SDR. ClePB/SDR also exhibited significantly lower mar-
ginal adaptation than ClePB/APX, ClePB/Sil, ClePB/SilB/
Sil, VertFlow, and SilPB/Sil. No other significant differ-
ences were observed between the remaining groups. 

When the total marginal length was considered, ClePB/
SilB/Sil presented the best marginal quality, followed by 
SilPB/Sil, ClePB/SDR, and ClePB/CMP (Table 3). The 
worst marginal adaptation was observed for ClePB/Sil.

DISCUSSION

Relocation of subgingivally located margins was proposed 
by Dietschi et al5,6 to facilitate the clinical procedure of 
impression taking, rubber-dam placement, and luting of 
adhesive inlays and onlays.26,27 Up to now, little informa-
tion on the best choice of material with respect to mar-
ginal seal for this indication has been available. Dietschi 
et al5 found that there were no statistically significant dif-
ferences between different materials used for the reloca-
tion of subgingival margins in indirect restorations. In the 
present study, the restorative materials shown in Table 
1 were chosen, as each of them represented a specific 
advantageous characteristic. One of the tested materials 
was a silorane-based resin composite, in which cationic 
ring-opening polymerization of the silorane monomers 
leads to reduced polymerization shrinkage.32 Further-
more, siloranes are hydrophobic, which seems to be an 
advantage regarding plaque accumulation and marginal 
discoloration.24 Vertise Flow and RelyXUnicem were ap-
plied without the use of any adhesive system, represent-
ing reduced technique sensitivity and rapidity. SDR is a 
recently introduced restorative material, which is claimed 
to possess low viscosity together with low polymerization 
shrinkage due to the presence of special monomers. 
On the other hand, flowable composites such as Clearfil 
Majesty Flow exhibit a lower viscosity but higher shrink-
age than conventional resin-based composite materi-
als (manufacturer’s unpublished data), such as Clearfil 
AP-X. Finally, Clearfil Majesty Posterior was included in 
the present study because it is an extremely highly filled 
methacrylate-based composite which, according to manu-
facturer’s unpublished data, exhibits reduced shrinkage 
when compared to Clearfil AP-X. Clearfil AP-X, a standard 
hybride composite, served as a control.

As cervical margins were located subgingivally in dentin, 
a self-etching adhesive system was selected to establish 
adhesion. As there is no water-spray rinsing, it is easier 
to apply than an etch-and-rinse material. Furthermore, 
Clearfil Protect Bond was chosen because it performs as 
well as the well-investigated Clearfil SE Bond (Kuraray). 

Fig 1  Boxplot of percentages of continuous margins in dentin.

Fig 3  Boxplot of percentages of continuous margins in enamel 
and dentin.
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Fig 2  Boxplot of percentages of continuous margins in 
enamel.
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Due to its high hydrophobicity, the manufacturer of Clearfil 
Protect Bond claims that it exhibits an antibacterial ef-
fect. This might decrease plaque accumulation, which in 
turn might be important in the context of a subgingivally 
located margin.

Filtek Silorane comes with a two-step adhesive system 
with the trade name “Silorane System Adhesive” (SSA). 
First, a self-etching hydrophilic primer (SSA-Primer) is ap-
plied and light cured separately prior to the application 
of a hydrophobic adhesive resin (SSA-Bond). SSA-Bond 
is a methacrylate-based material containing a hydropho-
bic bifunctional monomer to match the hydrophobic si-
lorane resin. The primer of SSA can be considered an 
ultra-mild one-step self-etching adhesive,28 as the actual 
bond to the tooth surface is realized by the SSA-Primer 
only. According to various studies, the short-term bonding 
effectiveness of one-step self-etching adhesives is dis-
appointing.4,7,15,18,23 Bonds obtained by “mild” two-step 
self-etching adhesives on the other hand, seem quite 
durable.3 Therefore, the present authors tried to combine 
a two-step self-etching adhesive system (Clearfil Protect 
Bond) with a phosphorylated methacrylate (SSA-Bond) as 
an intermediate coating resin before applying the silorane-
based resin composite.

Except for the flowable restorative materials and RelyX 
Unicem, all materials were preheated at 54°C (Calset). 
According to previous studies,8,13 this results in a better 
flow and adaptation of the material. Once the material 
was placed into the cavity, it was left to cool down to 
room temperature before polymerization, in order to avoid 
increased shrinkage.

Finishing and polishing of the Class II restorations was 
performed in this study with burs and flexible disks of 
decreasing grit, as this was necessary for adequate evalu-

Table 3  Percentages of continuous margins (medians with 25th and 75th percentiles) in dentin and enamel

Dentin Enamel

Abbreviation 25th  
percentile

Median 75th  
percentile

Signifi-
cance

25th  
percentile

Median 75th  
percentile

Significance

ClePB/Sil 44.4 71.7 92.1 D 80.3 89.0 94 A’

ClePB/APX 69.7 82.6 91.6 C 68.2 93.0 98.8 A’

SilPB/APX 71.8 84.6 96.2 BC 43.0 60.2 73.0 C’

RelyX 75.8 87.4 94.9 BC 61.5 79.5 100.0 A’B’

VertFlow 76.3 91.3 94.7 ABC 67.4 95.1 100.0 A’

ClePB/CMP 89.6 92.7 100.0 ABC 66.0 84.5 93.4 A’B’

ClePB/CMFlow 92.4 94.2 97.4 ABC 57.0 98.0 100.0 A’B’

SilPB/Sil 89.1 97.6 98.6 AB 77.4 98.5 100.0 A’

SilPB/CMP 86.3 99.2 100.0 AB 47.1 56.0 65.2 C’

ClePB/SilB/Sil 95.8 100 100.0 A 72.3 94.7 100.0 A’

ClePB/SDR 98.9 100 100.0 A 46.8 60.5 79.2 B’C’

Different letters indicate significant differences between the groups of materials and same letters indicate same statistical group.

Table 4  Percentages of continuous margins (medi-
ans with 25th and 75th percentiles) of total marginal 
length

Total marginal length

Group 25th  
percen-
tile

Median 75th  
percen-
tile

Signifi-
cance

ClePB/Sil 52.8 76.8 92 D”

ClePB/APX 61 81.4 91.1 C”D”

SilPB/APX 74.4 83.6 87.5 B”C”D”

RelyX 77.9 84.1 93.4 A”B”C”D”

VertFlow 76.3 85.4 94.2 B”C”D”

ClePB/CMP 80.9 88 95.2 A”B”C”

ClePB/CMFlow 81.4 91.2 94.1 A”B”C”

SilPB/Sil 85 93.2 96.8 A”B”

SilPB/CMP 87.9 93.2 95.5 A”B”

ClePB/SilB/Sil 89.8 94.8 98.3 A”B”

ClePB/SDR 91 96.8 100 A”

Different letters indicate significant differences between the groups of 
materials and same letters indicate same statistical group.

ation of the marginal adaptation. However, this procedure 
is likely to be much more aggressive than the real clinical 
finishing and polishing. 
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Regarding dentin, all groups exhibited acceptable mar-
ginal adaptation, except for ClePB/Sil. This might be due 
to the incompatibility of the methacrylate-based adhesive 
and the oxirane-based silorane.

SilPB/APX and SilPB/CMP resulted in low marginal 
adaptation in dentin. In contrast, SilPB/Sil resulted in 
higher marginal adaptation. This might be due to the lower 
contraction exhibited by Filtek Silorane. However, these 
differences in marginal adaptation between SilPB/Sil and 
SilPB/APX and SilPB/CMP were not significant. It might 
be speculated that in a cavity with a higher C-factor9 than 
the one present in this study, this tendency could become 
significant; in general, marginal adaptation is influenced 
by the interaction of various factors such as force of adhe-
sion, shrinkage stress, and hydrophilic and hydrophobic 
properties of the material in question.

With the exception of ClePB/APX, percentages of con-
tinuous margins were found to be lower in enamel than in 
dentin when a one-step or two-step self-etching adhesive 
system was applied (Fig 3). This is in line with previous 
studies.11 Furthermore, the pH, and therefore the etch-
ing ability, of SSA-primer is higher than the pH of Clearfil 
Protect Bond, explaining the higher marginal adaptation 
in enamel of ClePB/APX than SilPB/APX. As confirmed by 
various studies,13,19,25 RelyXUnicem performs comparably 
to other multistep systems on coronal dentin, while the 
bond strengths in enamel are also significantly lower. How-
ever, only 6% of the total margin was located in enamel. 
Therefore, marginal adaptation between enamel and dentin 
is difficult to compare, although it represents the clinical 
situation. 

The application of a hydrophobic resin coating (SSA-
Bond) on top of Clearfil Protect Bond before application 
of Silorane significantly increased the marginal quality 
in dentin when compared to ClePB/Sil applied alone. As 
shown by Duarte et al7 and Tezvergil-Mutluay et al,29 when 
a phosporylated methacrylate is used as intermediate resin 
coating, the phosphate group of this coating resin can bind 
to the oxiranes of the silorane-based composite, while the 
acrylate group binds to the dimethacrylate-based resin. On 
the other hand, this adhesive layer creates an impermeable 
layer on the humid dentin, which improves the adhesion to 
the hydrophobic silorane. However, according to Duarte et 
al,7 the adhesive layer might show signs of nanoleakage 
after aging in comparison to uptake after 24 h. Therefore, 
more studies are necessary to clarify the bond between 
methacrylate-based and silorane-based composites. 

Significantly lower marginal quality was observed when 
Filtek Silorane was applied directly over dentin surfaces 
treated with Clearfil Protect Bond. Another study observed 
a similar effect for microtensile bond strengths of Filtek Si-
lorane applied over dentin treated with Single Bond plus.7 

As the percentage of continuous margins in enamel was 
higher, this effect might be explained by the difference in 
hydrophilicity/hydrophobicity of the substrate.

In this study, no indirect (ie, inlays/onlays) or direct 
restorations were placed into the cavities with relocated 
margins. In a subsequent study on this best group of 
materials, these cavities with relocated margins will be 
treated with direct and indirect restorative techniques, 

mechanical loading, and simultaneous thermocycling in 
order to increase the discriminative power of the testing 
procedure by evaluating the influence of artificial aging. 

The first null hypothesis had to be rejected, as statis-
tically significant differences were observed in marginal 
quality between different restorative materials and adhe-
sive systems. Furthermore, due to the fact that different 
marginal qualites were observed in enamel and in dentin, 
the second null hypothesis was rejected as well.

CONCLUSION

Under the conditions of the present study, the marginal 
adaptation of supraginigvally relocated cervical margins 
with different materials was significantly different and 
there were differences in quality of marginal adapation 
in enamel and in dentin. Interestingly enough, a whole 
group of materials gave the best results, without detect-
ing significant differences among them. In a subsequent 
study on this best group of materials, cavities with re-
located margins will be treated with direct and indirect 
restorative techniques, mechanical loading, and simul-
taneous thermocycling in order to increase the discrimi-
native power of the testing procedure by evaluating the 
influence of artificial aging.
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