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Bonding Ceramic to Dentin: Effect of Immediate Dentin

Sealing

Ahmed Abo Khalil*!, Ahmed Attia?

ABSTRACT

Statement of problem: Limited information is available on the effect of immediate dentin sealing
(IDS) on bond strength. For an indirect restoration, temporary cementation inevitably contaminated
collapsed dentin collagen. Purpose: This in vitro study investigated the effect of immediate dentin
sealing and different types of temporary cements on microtensile bond strength (LUTBS) to pressed
ceramic restorations. Material and methods: A total of sixty human maxillary premolars were
selected with comparable dimensions as well as being free of caries, fracture lines and cracks.
Group of teeth after cutting the occlusal surface perpendicular to the long axis of the tooth to
expose the mid-coronal dentin surface were followed by temporary cement either resin based (RC)
(Provitemp) or conventional temporary cement (CC)(NETC) for two weeks. A total of 60 Emax
press lithium disilicate glass ceramic specimens were fabricated. The Intaglio surface of specimens
was etched with Hydrofluoric acid (Bisco), cleaned and dried followed by silane application (Bisco)
then divided into 6 groups. Group 1: cemented to freshly cut dentin without dentin sealing (C).
Group 2: cemented to immediately sealed dentin (IDS). Group 3: cemented to immediately sealed
dentin after resin based temporary cement application for two weeks (IDS-RC). Group4: cemented
to immediately sealed dentin after conventional temporary cement application for two weeks (IDS-
CC). Group 5: cemented to dentin (without sealing) after resin based temporary cement application
for two weeks (C-RC). Group 6: cemented to dentin (without sealing) after conventional temporary
cement application for two weeks (C-CC). Bonded specimens were stored in water bath at 37°C for
5 months followed by thermal cycling for 5000 thermal cycles. uTBS was recorded for each
specimen. Statistical analyses were conducted with two- and one-way ANOVAs and Tukey’s HSD
test at (0=0.05). Results: Immediate dentin sealing significantly increased the bond strength
(P<.05) (UTBS) for the following groups compared to control group C (6.37+£3.26); IDS
(13.76%7.72),IDS-RC (15.24+5.6);IDS-CC (13.99+6.98. )However Temporary cementation didn’t
increase (WTBS) for groups; C-RC (5.08+2.91); C-CC(4.45+1.92) Conclusion: Immediate dentin
sealing has a significant impact on long-term bonding to lithium disilicate glass ceramic compared
to freshly cut dentin but temporization had a little effect.

Clinical significance: Immediate dentin sealing improved adhesion and durability of lithium
disilicate glass ceramics indirect restorations to human dentin.

Keywords: Immediate dentine sealing, Emax press, temporary cements, bonding, indirect
restoration.
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INTRODUCTION:

Maintaining as much tooth
structure as possible has never been
easy.! Furthermore, maintaining a
balance between mechanical,
functional, biological, and esthetic
factors depends critically on the
preservation of the tooth structure. The
demand for tooth-colored restorations
has been heightened due to the
increased interest in cosmetic dentistry.®
However, direct composite restorations
have a number of difficulties and
drawbacks, such as fracture, sensitivity,
discoloration, and deboning due to
polymerization  shrinkage.*  Indirect
restorations overcome these issues as
they have further advantages in
restoring large cavities, such as ease of
restoring proximal contour, occlusal
morphology, and obtaining good
marginal adaptation. ° It also has high
fracture  resistance,  high  wear
resistance, less polymerization
shrinkage, and consequently less

microleakage.®

Bonding to dentin has been known as
one of the major challenges in adhesive
dentistry mainly because of the inherent
characteristics of this substrate.”®Bacterial
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and fluid penetration through the exposed
dentinal tubules can result in colonization of
microorganisms, post-operative sensitivity,
and the potential for subsequent irritation of

the pulp.®

To avoid these possible sequelae,
whenever a substantial accessible area of
dentin has been exposed during tooth
preparation for indirect bonded restorations,
local application of a dentin bonding agent

(DBA\) is recommended.°

Sealing the dentin with a bonding agent
immediately after preparation reduces the
permeability of the dentin both in the short
and long term.'® This technique has evolved
into what is now known as immediately
dentin sealing (IDS).%°

The process of ceramic restoration
cementation has multiple factors to be
considered to achieve optimum results, from
suitable treatment plan followed by
temporary cementation, temporary removal,
conditioning of substrates ending with
cementation of restoration.! To ensure
proper attachment of an indirect restoration,
basically two aspects must be taken into
consideration:  conditioning the intaglio
surface of ceramic restoration and
conditioning of the tooth substrate followed

by cementation. The most commonly used
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conditioning method for the glass-ceramic is
application of hydrofluoric acid and silane

coupling application.?

A significant increase in bond
strength has been suggested when the
adhesive was polymerized before to
application of the resin cement in
indirect restorations. This adhesive pre-
polymerizing step could prevent
complete seating of the indirect
restoration.’®> On the contrary, there is
low-certainty evidence that IDS does
not reduce post operative
sensitivity(POS)in teeth restored with

indirect restorations.*

Maintaining pulp protection as well as
aesthetics and  functionality  requires
temporary restorations and cementation, for
which materials containing eugenol are
generally used.'®Zinc oxide-eugenol (ZOE)
cements are commonly used for temporary
cementation because of their sedative effect,
ease of removal, low cost, and excellent
sealing property.*® However, Eugenol is a
free radical that partially or completely
inhibits ~ the  conversion  of  resin
materials.}’Therefore, it can compromise the
sealing and retention of adhesive

restorations.'® This can lead to leakage along
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the bond interface, which may cause pulp
problems, hypersensitivity and secondary
caries the most common reason for

restoration replacement.®

Several studies have shown that the
contamination of resin adhesive with
provisional cements reduces bond strength of
resin cement for the final cementation.?® The
use of calcium hydroxide and zinc oxide
eugenol-free cement has been shown to have
little or no effect on bond strength of final
restorations as compared to zinc oxide-
resin-based

eugenol  and provisional

cements.?!

Therefore, the purpose of this study was
to evaluate the impact of immediate dentine
sealing on the bond strength to pressed
ceramics and temporization as a factor that

may influence bonding efficacy.

MATERIAL AND METHODS:

Ethics approval: The protocol was
approved by the ethical committee of the

Faculty of Dentistry, Mansoura University

A total of sixty human maxillary
premolars extracted for periodontal reasons
were collected from the Oral and

Maxillofacial Surgery Department,
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Clinic of Faculty of Dentistry, Mansoura
University. Teeth were selected of
comparable dimensions as well as being free
of caries, fracture lines, cracks or endodontic
treatment. Teeth were cleaned by ultrasonic
cleaner and stored at 4° C in a saturated
solution of thymol in distilled water.?? A total
of 60 Emax press lithium disilicate glass
ceramic  specimens  were laboratory
fabricated, Table (I). The materials used in
this study are detailed in Table (I). A total of
6 groups (n=10) were prepared for micro
tensile bond strength test (uTBS). Emax press
ceramic specimens intaglio surfaces were
etched using 9% hydrofluoric acid (Bisco,
USA) for 20 s according to manufacturer
instructions, rinsed with water spray for 60
seconds and then air dried for 20 seconds and
followed by silane application (Bisco, USA)
for 60 s to the etched surface then air

thinned.2324

Immediate Dentine Sealing: exposed dentin
surfaces were immediately sealed using
universal adhesive system (Bisco All Bond
Universal) with the aid of a micro-brush.
Universal bonding agent was applied onto the
entire adhesive surface and scrubbed for a
period of 20 seconds; air dried gently for 3
sec, dried with stronger air to dry dentin
surface until a glossy, immobile film layer

results. Light curing for 10 seconds was
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performed using LED curing light (Nano light
cure; COXO DB) with power density of 1000
mW/cm2 according to the manufacturer
instructions. Then, provisional cement was
applied to interim acrylic resin blocks
according to groups.

Each tooth was etched using 37%
phosphoric acid (MetaBiomed, Korea) and
then a universal bond (Bisco, USA) was
applied, agitated for 20 seconds and cured for
10 seconds according to manufacturer
instructions using LED light curing unit
(nanocoxo, China) light intensity: 1000
mW/cm2. Self-Etch/Self Adhesive Resin
Cement (SuperCem, Korea) was then loaded
into the intaglio surface of each treated
specimen. Each specimen was then cemented
to its corresponding prepared tooth. A device
was constructed to standardize load
application; a 5 kg static stress for 5 minutes

during cementation process.?®

e Group C: freshly cut dentin after
surface treatment was cemented to
each corresponding emax specimen.
(control group)

e Group IDS: teeth were cut, followed
by immediate dentin sealing then
cemented to each corresponding emax
specimen.

e Group IDS-RC: teeth first were cut,
followed by IDS, then temporarily
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cemented by resin based temporary

cement (Provitemp, ITENA Clinical,

France) for two weeks, removal of

temporary, then ultrasonic cleaning

followed by teeth conditioning then
finally cemented to each
corresponding emax specimen.

e Group IDS-CC: teeth first were cut,
followed by IDS, then temporarily
cemented by conventional non
eugenol temporary cement (NETC,
Meta Biomed, Korea) for two weeks,
removal of temporary, then ultrasonic
cleaning followed by  teeth

conditioning then finally cemented to
each corresponding emax specimen.

e Group C-RC: teeth were cut, then
temporarily cemented by resin based
temporary cement (Provitemp
ITENA Clinical, France) for two
weeks, removal of temporary, then
ultrasonic cleaning followed by teeth
conditioning then finally cemented to
each corresponding emax specimen.

o Group C-CC: teeth were cut, then

temporarily cemented by conventional non

eugenol temporary cement (NETC, Meta

Biomed, Korea) for two weeks, removal of

temporary, then ultrasonic cleaning followed

by teeth conditioning then finally cemented to

each corresponding emax specimen.
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One hour after cementation, bonded
specimens were stored in water bath at 37°C
for 5 months followed by thermal cycling for
5000 thermal cycles. A wuniversal testing
machine (Instron, MA, USA) was used for
recording (uTBS) in (MPa) of each bonded

specimen.

To assess the failure patterns, the
debonded specimens were examined using
Binocular optical microscope at magnification
30X. Debonded surfaces were assigned to
cohesive failure (within the adhesive luting
resin or within the restorative ceramics),
adhesive at ceramic/cement interface or
mixed adhesive/cohesive patterns.®
Representative specimens for each failure
pattern were examined using a scanning
electron microscope (Jeoljsm 6510LV, Japan)
with an acceleration voltage of 15 kV. SEM

micrograph at X 2000 magnification.

Statistical Analysis:

Statistical software (SPSS version 27
SPSS, Inc, Chicago, Ill) was used for
statistical analyses. Statistical analyses were
performed by Post Hoc Tukey-HSD test at
(P<0.05).
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Tablel: Materials utilized in the study in detail.

Manufacturer Lot number

Material Product name Main composition

Bisco,Schaumburg,IL6 2400000019

Universal adhesive Bisco All Bond-
Uinversal Adhesive 0193
USA
Conventional NTEC -Base(zinc oxide, Meta Biomed NET2211034
temporary cement Non.Eugenol mineral oil) Cp.LTD,Chungcheong
temporary cement -catalyst(Rosin, buk-do, Korea
Nonanoic acid)
Resin based Provitemp Flouride , ITENA Clinical, 4232-05QTP
temporary cement | Temporary cement chlorohexidine,Potas Villepinte, France
sium nitrate,
Methacrylate,
Urethandymethacryl
ate,Polymerization
activator
Hydrofluoric acid Bisco Porcelain 9.5% Bufferd Bisco,Schaumburg,IL6 1300001105
Etchant hydrofluoric acid 0193
Gel USA
Silane coupling Bisco Pre-hydrolyzed no | Bisco,Schaumburg,IL6 2300000646
agent Porcelain primer mix silane primer 0193
USA
adhesive resin SuperCem Self- DENTKIST,Korea 3023023
cement Etch/Self Adhesive
Resin Cement
Acid Etchant Meta Biomed acid 37% Phosphoric Meta Biomed MET2201071
etch acid etching gel Cp.LTD,Chungcheong
buk-do, Korea
Lithium disilicate IPS e.max press Sio2 lvoclar T19802
Pressed Ceramic Ingots Impulse V1 Additional Vivadent AG,
components: Liechtenstein
Li20,K20,Mg0,Zn FI-9494
0,AlI203,P205 and Schaan

other oxides
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RESULTS:

The values of uTBSare listed in
Table2. IDS significantly (P < 0.05)
increased uTBS in MPa of the following
groups:IDS-RC (15.2415.6), IDS-
CC(13.9946.98) and IDS
(13.76x7.72),However
cementation did not increase uTBS for
C-RC (5.08+2.91), C-CC
(4.45%1.92) compared to control group C
(6.37£3.26).

temporary

groups;

Considering the failure pattern of
debonded (Figures 1,2),

debondedspecimens  showed  mixed

specimen

failure within the adhesive luting resin
cement or the restorative emax specimen
or adhesive failure pattern for all
specimens in C group , C-RC group and
IDS-CC group , while all specimens in
group IDS and group IDS-RC showed
mixed failure within the adhesive luting
resin cement or the restorative emax
specimens or adhesive failure pattern for
all  specimens except one specimen

showed cohesive failure in ceramic.
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Considering group C-CC,
debonded specimens showed mixed
failure within the adhesive luting resin
cement or the restorative emax specimens
or adhesive failure pattern for all
specimens except one showed cohesive

failure pattern in dentin.

Figure (1):Adhesive failure between resin
cement and dentin

- /
SEl ~ 30kV WD10mm Sm.

X200  18Rm

Figure 2:Cohesive failure in dentin

%2,000°- 10pum  ——

SEl  30kV WD9mm SS44
»
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Groups Mean + SD Group 1
(Control

Group)

Group 2

Group3 | Group4 | Group5 Group 6
(IDS + (IDS + (Conventi (Resin
Conventi Resin onal Cement
onal Cement) Cement Only)
Cement) Only)

Group 1
(Control Group)

6.37+3.26

Group 2
(IDS) 13.76+7.72

Group 3

(IDS + 13.99+6.98

Conventional
Cement)

0.042* 0.972

Group 4
(IDS + Resin
Cement)

15.24+5.6

Group 5
(Conventional
Cement Only)

4.45+1.92

Group 6
(Resin Cement
Only)

5.08+2.91

Table (2): Tukey Post-hoc test among the studied groups at P-Value < 0.05

DISCUSSION:

The null hypothesis of this study was that
IDS and type of temporary cement could affect
uTBS to pressed ceramic. The results of the
present study approved the hypothesis partially.
TheuTBS measurements were significantly
affected with the use of IDS but temporary
cementation did not show significant effect on
uTBS.

The most important technical factor for
long-term restoration success and enhanced
prosthesis retention is bonding of fixed
prosthodontics. The importance of
micromechanical bonding to dentin has been
acknowledged = within  the  past ten
years.'?Current study indicates that adhesive
monomers that penetrate the exposed collagen
fibers during acid etching are primarily
responsible for bonding to dentin. It is claimed

that the IDS approach improves bond quality
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and decreases gap formation, microleakage,

pulpal irritation, and dentinal hypersensitivity.*®

According to Harden et al.?’ the IDS
procedure improves the bond strength between
freshly cut dentin and resin-based indirect
restorations, irrespective of the adhesive
technique  employed. = However, limited
information exists regarding the effectiveness of
the IDS technique when universal adhesive is

used.?8

Hence, this current study investigated the
impact of IDS protocol of freshly cut dentin
using universal adhesive on microtensile bond
strength of lithium disilicate glass ceramic luted
to dentin surfaces and whether different

temporary cements have a positive effect or not.

The hypotheses of this research was
approved as glass ceramic specimens bonded to
IDS treated dentin showed higher significant
difference compared to control samples (P <
0.009). Using the IDS technique with universal
adhesive was proven to be an effective way to
improve the ultimate bonding strength and
reduce dentin  permeability of ceramic
restorations, according to another in-vitro

investigation.?®

The surface of dentin is subjected to oral
conditions, where fatigue can affect the

mechanical and physical properties of dentin-
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resin bond strength.*® Therefore, all tested
samples in this study were thermally cycled
before subjected to microtensile bond strength
test. Long-term water storage and thermal
cycling are trustworthy methods for assessing
the bond effectiveness, advocated by many
studies.®*2 Thermal cycling is one of the most
popular techniques in laboratory research, and it
is also extensively acknowledged in worldwide
literature, among the systems that can replicate
thermal stresses. In this study, Specimens were
subjected to long term water storage in water
bath at 37°C for 5 months followed by 5000
cycles of thermal cycling before microtensile
bond strength measurement. The means of pTBS
of IDS groups were higher compared to groups

was not subjected to IDS.

Temporary cementation did not increase
uTBS for groups; C-RC (5.08+2.91), C-CC
(4.45£1.92) compared to control group C
(6.37£3.26).Their decreased values might be due
to absence of IDS, superficial hybrid layer
formation, mechanical properties of cement,

improper removal of smear layer.®

Despite the numerous advantages
mentioned for IDS in several published studies,
this technique is time-consuming and requires
more materials and steps. This method has a
high technical sensitivity. If the adhesive layer is

too thick, the strength of ceramic restorations
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will decrease due to less space and a large
difference in the elastic coefficient of the
adhesive layer and restorations, especially
ceramic restorations.®0On the other hand, if a
very thin adhesive layer (less than 40 microns)
was formed, all the thickness of the adhesive
turned into an air-inhibited layer and the
adhesive did not polymerize, and this method

practically lost its clinical effectiveness.3*

To eliminate the interference with the
impression materials, it is recommended to use
digital impression methods, and if impression
materials are used, the oxygen-inhibiting layer
of the IDS surface should be thoroughly cleaned
and removed to prevent incomplete

polymerization of the impression materials.®

Few clinical studies have investigated the
effectiveness of this technique. Gresnigt et al.®
reported that IDS increased the survival rate of
restorations if more than 50% of dentin was
exposed. However, Van den Breemer et al.%
showed IDS was not superior in the survival rate

and success of restorations.

The fact that bonded specimens were
only subjected to the hydrolytic effect of water
and thermal stresses from thermal cycling may
be one of the study's limitations in vitro.
Nevertheless, bonded specimens were not
exposed to the mechanical pressures brought on

by masticatory forces that arise in clinical
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situations. The fact that bound specimens were

only kept in water could be another drawback.

CONCLUSION:

Within the limitations and based on the
outcome of present study, the uTBS test
supported by analysis of failure mode of
adhesive/dentin interface, the following

conclusions could be drawn:

1. Immediate dentin sealing seems to
improve the bond strength of emax
lithium disilicate to dentin.

2. Different types of temporary

cements had no adverse effect on the

bond strength of emax lithium

disilicate to dentin.

REFERENCES:

1. Fichera G, Mazzitelli C, Picciariello V, et
al. Structurally compromised teeth. Part I:
Clinical considerations and novel
classification proposal. J Esthet Restor
Dent. 2024;36:7-19.

2. Abu-Izze FO, Ramos GF, Borges ALS,
Anami LC, Bottino MA. Fatigue behavior
of ultrafine tabletop ceramic restorations.
Dent Mater. 2018;34:1401-1409.

3. Sabbagh S, Movahhed T, Bagheri H,
Sadeghi M, Shahid S, Mohammadi H.
Color change of tooth-colored restorative
materials bonded to silver diamine
fluoride-treated dentine: a systematic

138



10.

11.

12.

review. BMC Oral Health. 2024;24:737.

Shenoy A. Is it the end of the road for
dental amalgam? A critical review. J
Conserv Dent. 2008;11:99-107.

Medina ADC, de Paula AB, de Fucio
SBP, Puppin-Rontani RM, Correr-
Sobrinho L, Sinhoreti MAC. Marginal
adaptation of indirect restorations using
different resin coating protocols. Braz
Dent J. 2012;23:672-678.

Althagafi KA. Performance of direct and
indirect onlay restorations for structurally
compromised teeth. J Prosthet Dent.
Published online 2023.

Perdigéo J. Dentin bonding as a function
of dentin structure. Dent Clin North Am.
2002:46:277-301, vi.

Qanungo A, Aras MA, Chitre V, Mysore
A, Amin B, Daswani SR. Immediate
dentin sealing for indirect bonded
restorations. J Prosthodont Res.
2016;60:240-249.

Ellayeh MA, Sultan N, Elgohary NMM.
Shear bond strength and SEM Evaluation
of glass ceramics bonded to immediately
sealed dentine using universal adhesive.
Egypt Dent J. 2024,70:2707-2716.

Pashley EL, Comer RW, Simpson MD,
Horner JA, Pashley DH, Caughman WF.
Dentin permeability: sealing the dentin in
crown preparations. Oper Dent.
1992;17:13-20.

Assaf A, Azer SS, Sfeir A, Al-Haj Husain
N, Ozcan M. Risk Factors with Porcelain
Laminate Veneers Experienced during
Cementation: A Review. Mater (Basel,
Switzerland). 2023;16.

Azevedo VLB, de Castro EF, Bonvent JJ,
et al. Surface treatments on CAD/CAM
glass-ceramics: Influence on roughness,

13.

14.

15.

16.

17.

18.

19.

20.

ACDJ Volume 4, Issue2, April, 2025

topography, and bond strength. J Esthet
Restor Dent. 2021;33:739-749.

Abdurabbah WM, EI Sharkawy ZR,
Abdul Hameed SM. Effect of Immediate
Dentin Sealing on Bond Strength of Two
Ceramic Occlusal Veneers after
Thermodynamic Loading. Al-Azhar J
Dent. 2024;11:9.

Josic U, Sebold M, Lins RBEE, et al.
Does immediate dentin sealing influence
postoperative sensitivity in teeth restored
with indirect restorations? A systematic
review and meta-analysis. J Esthet Restor
Dent. 2022;34:55-64.

Takimoto M, Ishii R, lino M, et al.
Influence of temporary cement
contamination on the surface free energy
and dentine bond strength of self-adhesive
cements. J Dent. 2012;40:131-138.

Carvalho CN, de Oliveira Bauer JR,
Loguercio AD, Reis A. Effect of ZOE
temporary restoration on resin-dentin
bond strength using different adhesive
strategies. J Esthet Restor Dent.
2007;19:144-152; discussion 153.

Fujisawa S, Kadoma Y. Action of eugenol
as a retarder against polymerization of
methyl methacrylate by benzoyl peroxide.
Biomaterials. 1997;18:701-703.

Alrahlah A, Al-Odayni AB, Saeed WS, et
al. Influence of Eugenol and Its Novel
Methacrylated Derivative on the
Polymerization Degree of Resin-Based
Composites. Polymers (Basel). 2023;15.

Altintas SH, Tak O, Secilmis A, Usumez
A. Effect of provisional cements on shear
bond strength of porcelain laminate
veneers. Eur J Dent. 2011;5:373-379.

Ribeiro JC V, Coelho PG, Janal MN,
Silva NRFA, Monteiro AJ, Fernandes
CAO. The influence of temporary

139



21.

22.

23.

24.

25.

26.

27.

cements on dental adhesive systems for
luting cementation. J Dent. 2011;39:255-
262.

Ding J,Jin Y, Feng S, Chen H, Hou Y,
Zhu S. Effect of temporary cements and
their removal methods on the bond
strength of indirect restoration: a
systematic review and meta-analysis. Clin
Oral Investig. 2023;27:15-30.

Sandhu S V., Tiwari R, Bhullar RPK, et
al. Sterilization of extracted human teeth:
A comparative analysis. J Oral Biol
Craniofacial Res. 2012;2:170-175.

Deeb M, Abdelhalim EF, Rabeae HS. The
Impact of Different Preparation Designs
on Marginal Adaptation of Pressable
Ceramics (An In-vitro Study). Egypt Dent
J. 2024;70:1749-1759.

Abouhagar khaled R, Salma AA, Fahmy
NZ. Assessment of Marginal Adaptation
of Two CAD/CAM Glass Ceramic
Occlusal Veneers at Different thickness
After Thermodynamic aging. MSA Dent
J. 2022;1:11-19.

Abueleneen M, EI-Naggar D, Taymour
M. Marginal Accuracy of Zirconium
Reinforced Lithium Silicate (Vita
Suprinity) Crowns with Two Marginal
Designs before and after Cementation
under Thermo Mechanical Cycling.;
20109.

Wolfart M, Lehmann F, Wolfart S, Kern
M. Durability of the resin bond strength to
zirconia ceramic after using different
surface conditioning methods. Dent
Mater. 2007;23:45-50.

Hardan L, Devoto W, Bourgi R, et al.
Immediate Dentin Sealing for Adhesive
Cementation of Indirect Restorations: A
Systematic Review and Meta-Analysis.
Gels. 2022;8:1-17.

28.

29.

30.

31.

32.

33.

34.

35.

ACDJ Volume 4, Issue2, April, 2025

Kimyai S, Bahari M, Abed-Kahnamouei
M, Ebrahimi-Chaharom ME, Asl-Oskouei
MH. Effect of different application
strategies of universal adhesive used for
immediate and delayed dentin sealing on
the microtensile bond strength of self-
adhesive resin cement to dentin with and
without aging. J Clin Exp Dent.
2023;15:€210-e216.
d0i:10.4317/jced.60202

Abo-Alazm EAE, Safy RK. Impact of
Immediate Dentin Sealing Using
Universal Adhesive under Simulated Pulp
Pressure on Microtensile Bond Strength
of Indirect Resin Composite Restorations
and Dentin Permeability. Eur J Dent.
2022;16:536-542.

Leesungbok R, Lee SM, Park SJ, et al.
The effect of IDS (immediate dentin
sealing) on dentin bond strength under
various thermocycling periods. J Adv
Prosthodont. 2015;7:224-232.

Alrabeah G, Alomar S, Almutairi A, Alali
H, ArRejaie A. Analysis of the effect of
thermocycling on bonding cements to
zirconia. Saudi Dent J. 2023;35:734-740.

Egilmez F, Ergun G, Cekic-Nagas I,
Vallittu PK, Lassila LVJ. Does artificial
aging affect mechanical properties of
CAD/CAM composite materials. J
Prosthodont Res. 2018;62:65-74.

Magne P, Douglas WH. Rationalization
of esthetic restorative dentistry based on
biomimetics. J Esthet Dent. 1999;11:5-15.

Rueggeberg FA, Margeson DH. The
effect of oxygen inhibition on an
unfilled/filled composite system. J Dent
Res. 1990;69:1652-1658.

Elbishari H, Elsubeihi ES, Alkhoujah T,
Elsubeihi HE. Substantial in-vitro and
emerging clinical evidence supporting

140



36.

immediate dentin sealing. Jpn Dent Sci
Rev. 2021;57:101-110.

Gresnigt MMM, Cune MS, Schuitemaker
J, et al. Performance of ceramic laminate
veneers with immediate dentine sealing:
An 11 year prospective clinical trial. Dent
Mater. 2019;35:1042-1052.

37.

ACDJ Volume 4, Issue2, April, 2025

Van den Breemer CRG, Buijs GJ, Cune
MS, et al. Prospective clinical evaluation
of 765 partial glass-ceramic posterior
restorations luted using photo-
polymerized resin composite in
conjunction with immediate dentin
sealing. Clin Oral Investig. 2021;25:1463-
1473.

141



