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ABSTRACT 
 

Objectives: The purpose of this review was to elaborate on the role of the immediate dentinal 
sealing technique in reducing hypersensitivity after indirect bonded restoration placement. 
Materials and Methods: A PubMed literature search was conducted using the search terms 
“immediate dentin sealing” AND “dual bonding technique” AND “resin coating technique” AND 
“prehybridization”. The search was restricted to studies published between 1 January 2010 and 1 
November 2022. A total of 31 papers were found as a result of the PubMed search. After the 
exclusion of irrelevant or duplicated articles, 15 articles were included in this review.  
Results: The results strongly indicate that the immediate dentine sealing technique (IDS) improves 
the bonding strength between indirect restoration and tooth as compared to conventional delayed 
dentinal seal. 
Conclusions: IDS is a sealing adhesive technique that reduces post-cementation hypersensitivity 
and improves adhesion for indirect restoration, especially in those indirect restorations in which 
hypersensitivity is more common after cementation and retention are difficult to achieve such as 
porcelain laminated veneer. 
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1. INTRODUCTION 
 
Direct restoration such as composite restoration 
does not provide better results in large cavities 
with proximal surface involvement. It affects 
proximal contact, tooth anatomy, improper 
marginal adaptation, and can wear [1]. Indirect 
restoration such as ceramic veneers, full-
coverage crowns, inlay, and onlay provides a 
better result as compared to direct restoration 
because they can provide better aesthetics, and 
tooth anatomy, and give better resistance against 
fracture [2]. 
 
Proper adhesion of indirect restoration with the 
tooth structure plays an important role in the 
success of the treatment. The IDS technique 
provides a better outcome in inlay, onlay, and 
veneer adhesion with the tooth [3, 4]. IDS 
technique forms a dentine bond before the 
impression that seals the dentinal tubules. After 
the provisional restoration is removed, this 
dentine bond is reactivated by air-particle or 
abrasion, before the luting of the final restoration 
[5]. 
 
IDS technique had various advantages including 
improving the dentine bonding with freshly cut 
dentine, in indirect restoration stress-free dentine 
bond development with IDS due to delayed 
occlusal forces and IDS forms a seal that 
prevents sensitivity and bacterial invasion until 
final restorative placement [6]. 
 
Furthermore, applying a direct bonding agent on 
the freshly cut dentin increases strength and 
blockage of the dentinal tubule, provides better 
marginal adhesion, decreases microleakage, and 
hypersensitivity, reducing infection or RCT, or 
failure of the restoration as compared to DDS [7]. 
IDS technique required careful management of 
the oxygen inhibition layer (OIL)before 
impression and complete cleaning of the dentinal 
surface is required before cementation of final 
restoration because any remnant particles of 
luting cement on the dentinal surface can reduce 
the bonding strength and adhesion failure with 
indirect restoration [8]. 
 
Post-cementation sensitivity is common after 
indirect restoration placement [9]. Some factors 
can increase tooth hypersensitivity such as 
excessive tooth preparation, which affects the 
dentine through heat and mechanoreceptors 
[10]. The immediate dentinal seal technique, 

reduce hypersensitivity by obturating the dentinal 
tubules before impression, reduce irritation of 
freshly cut tooth at the time of impression, and 
control sensitivity during the period of provisional 
and final restoration placement [11]. 
 
IDS technique more effectively controls 
hypersensitivity as compared to the conventional 
adhesive system. IDS provide better result in 
controlling post-cementation hypersensitivity in 
the full-coverage crown as compared to posterior 
inlay and onlay; that is due to more dentinal 
tubules being exposed in a full-coverage crown. 
IDS obturates the dentinal tubules and reduces 
dentinal permeability by applying adhesive resin 
before the impression. More clinical trials and 
data analyzing literature are required for 
evaluating the result that IDS is better than 
conventional DDS in controlling post-cementation 
hypersensitivity after indirect restoration 
placement. Consequently, the aim of this 
literature review was to elaborate on the role of 
the IDS technique in reducing hypersensitivity 
after indirect bonded restoration placement. 
 

2. METHODS 
 
A PubMed literature search was conducted using 
the search terms “immediate dentin sealing” 
AND “dual bonding technique” AND “resin 
coating technique” AND “prehybridization”. The 
search was restricted to studies published 
between 1 January 2010 and 1 November 2022. 
A total of 31 papers were found as a result of the 
PubMed search. After the exclusion of irrelevant 
or duplicated articles, 15 articles were included in 
this review according to the selected criteria (Fig. 
1). These studies are summarized in Table 1. 
 

3. RESULTS 
 
3.1 Steps of IDS Technique 
 
IDS is known as a dual bonding technique 
because it is a modified method to improve the 
luting of indirect restoration [12]. IDS with indirect 
restorative material overcomes all the 
disadvantages of direct restorative material such 
as marginal adaptation, better proximal contact, 
and wear resistance which compromises the 
aesthetic and function, especially in the anterior 
teeth. In IDS seal is applied on dentine before 
the impression then placed the provisional 
restoration with the help of temporary luting 
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cement. After the final restoration comes the 
provisional restoration is replaced with the final 
restoration with the help of luting cement [6]. 
 
In the IDS technique, the dentine is prepared 
before applying adhesive bond resin with the 
help of initial etching of the dentinal surface for 2 
to 3 sec. This etching exposed the dentinal 
surface so dentine bonding agent (DBA) can bind 
with dentine easily. The thickness of DBA and 
polymerization affected by the prepared depth of 
the dentine for seating the restoration, especially 
in porcelain veneer [6]. After DBA polymerization, 
either self-cure or light cure, additional 
polymerization is required for DBA with glycerine 

gel. It forms an oxygen inhibition layer (OIL) for 
oxygen blockage [13]. 
 
Before the impression, OIL is removed otherwise 
it interacts with the impression material and 
delayed its polymerization. With the help of a 
rubber cup, softly rubbing the resin surface, 
especially with the elastomer material. Take 
impression and lute the interim restoration with 
help of temporary luting cement after applying a 
separating medium so it can remove easily. 
Before the final restoration placement, removes 
all particles of luting cement otherwise it affects 
the adhesion. Then etch the enamel and lute the 
restoration with the luting cement. 
 

 
Fig. 1. PubMed search process 
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Table 1. Previous studies and clinical trials on IDS that published from 2010 to 2022 
 

Title of paper Author name Page no Result Conclusion 

The development of 
immediate dentin 
sealing/selective etching 
bonding technique.  

Helvey GA, 2011 24–32 Evaluate different bonding material and 
technique. 

Combing different bonding technique led 
to IDS creation. 

Effect of Immediate Dentin 
Sealing on Preventive 
Treatment for Post-
cementation Hypersensitivity. 

Hu, Jun, and Qing 
dang Zhu, 2011 

49-52 Teeth in Group A were treated with Prime 
and Bond using the IDS technique while 
teeth in Group B were used as a control 
and left untreated. Scores for teeth in 
Group A were statistically significantly 
lower than those in Group B at 1 week 
and 1-month post-cementation (P < .05), 
whereas there was no significant 
difference between Groups A and B at 
the end of 6, 12, and 24 months (P > .05). 

Preventive treatment with Prime and 
Bond using the IDS technique can 
significantly reduce post-cementation 
hypersensitivity 

Are some combinations of 
resin liners and impression 
materials not compatible with 
IDS technique? 

G Bruzi, et al. 2013 200-208 This study aimed to explore the 
interactions between adhesive 
resins/liners and impression materials 
when using immediate dentin sealing 
(IDS). Four different adhesive systems 
were used: Optibond FL, Scotchbond 
Universal, Optibond XTR, and Filtek LS. 
Two impression materials were used: 
Express STD or Impregum F. For each 
adhesive and impression material, six 
surface treatments were evaluated. 
Additional groups were tested by adding 
a liner on top of the IDS layer. 

No interaction was found in control group. 
The combination of vinyl polysiloxane 
(VPS) and simplified adhesives showed 
100% unpolymerized impression 
material. Optibond FL demonstrated VPS 
inhibition (66.6%) only when untreated. 
The combination of polyether and IDS 
showed unpredictable results with 
varying amounts of negative interactions 
(0% to 100%). No interactions were 
observed when a liner was applied. Only 
the combination of VPS and Optibond FL 
yielded 100% perfect impressions when 
used in conjunction with any of the 
surface treatments. All other adhesives 
resulted in significant unpolymerized VPS 
even after surface treatment.  
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Title of paper Author name Page no Result Conclusion 

Performance of ceramic 
laminated veneers with 
immediate dentine sealing: an 
11-year prospective clinical 
trail 

MMM Gresnigt, et 
al. 2013 

1042-1052 In teeth with more than 50% of dentin 
exposure, a significant increase in 
survival rate was observed when IDS was 
used (96.4% versus 81.8%). No 
significant difference was found between 
teeth with and without pre-existing 
composite resin restorations (84.6% 
versus 95.5%) or between vital and non-
vital teeth (95.6% versus 88.1%).  

Teeth with more than 50% of dentin 
exposure significantly benefit from IDS. 
Pre-existing restorations or endodontic 
treatments do not have an effect on the 
survival rate of ceramic laminate veneers. 
However, smoking habits and previous 
endodontic treatments negatively affect 
the success rate due to colour changes. 

Influencing of different 
conditioning method on the 
immediate or delayed dentine 
sealing 

Falkensammer F, et 
al. 2014 

204-210 The immediate group had significantly 
lower bond strengths than the delayed 
group. Fracture analysis found more 
failures in the adhesive layers in the 
immediate groups and a prevalence of 
mixed failures in the delayed groups. The 
surface analysis found significant 
abrasion and roughness when airborne-
particle abrasion with silicate dialuminium 
oxide was used for immediate and 
delayed dentin sealing surfaces. 

Polishing and airborne-particle abrasion 
with silicate dialuminium oxide or glycine 
are efficient methods in conditioning 
immediate and delayed dentin sealing 
surfaces. Airborne-particle abrasion with 
silicate dialuminium oxide leaves 
significant surface alterations on both 
types of surfaces 

Does immediate dentine seal 
influence the polymerization 
of impression material? 

PC Giggi et al. 2014 366-372 The objective of the following study is to 
evaluate the interaction between the resin 
materials used in immediate dentin 
sealing (IDS) techniques and impression 
materials with two different techniques to 
eliminate the oxygen-inhibition layer. 
Small quantity of unpolymerized 
impression material remained attached to 
the CSE or to the PLF in Groups 1b and 
1e. Groups 1c and 1d prevented the 
interaction. Small quantity of polymerized 
impression material remained attached to 
the CSE or to the PLF for Groups 2b and 
2e. The same interaction was observed 

Resin materials interacted with 
impression materials. The application of 
glycerine jelly and alcohol prevented the 
interaction of CSE with Express XT and 
PLF with Impregum; however, these 
treatments were not completely effective 
in preventing the interaction of CSE with 
Impregum and PLF with Express XT 
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Title of paper Author name Page no Result Conclusion 

for Groups 2c and 2d. For Groups 2c and 
2f, no interactions were observed. 

Immediate dentin sealing for 
indirect bonded restoration 

Anchal Qanungo et 
al., 2016 

240-249  Immediate dentine sealing (IDS), 
appears to achieve improved bond 
strength, fewer gap formations, 
decreased bacterial leakage, and reduces 
post-cementation sensitivity. This rational 
approach to adhesion is also reported to 
have a positive influence on tooth 
structure preservation, patient comfort, 
and long -term survival of indirect bonded 
restorations. 

In the extensive literature regarding 
advantages of using IDS technique 
significant differences have been shown 
when compared to Delayed Dentine 
Sealing. Although more research is 
required in this field, presently there are 
NO scientific reasons not to recommend 
IDS in routine practice. 

Effect of immediate dentine 
sealing on the lithium 
disilicate and multiphase resin 
composite inlay restoration 

Van den breemer, et 
al. 2017 

102-109 No significant differences were observed 
between the materials with respect to 
cement remnants or IDS after fracture 
(p=0.880). The incidence of repairable 
failure types (83%) was more common 
with L than with MR (75%) material 
(p>0.05) 

Immediate dentin sealing improves 
adhesion, and thereby the fracture 
strength of inlays made of lithium 
disilicate but not that multiphase resin 
composite 

Effect of different adhesive 
systems used for immediate 
dentin sealing on bond 
strength of a self-adhesive 
resin cement to dentin. 

Ferreira-Filho RC, 
Ely C, Amaral RC, et 
al. 2018 

391–397. The purpose of this study was to 
investigate the immediate and three-
month water storage behaviour of 
adhesives when used for immediate 
dentin sealing (IDS).After seven days, the 
control group presented the lowest μTBS 
but did not differ from XP Bond and 
Clearfil SE Bond. After three months, 
there was no μTBS difference between 
the IDS groups and the control. 

After seven days of water storage, the 
groups with IDS presented higher μTBS 
values than the control group, although 
XP Bond and Clearfil SE Bond did not 
present significant differences. However, 
after three months of storage in water, 
IDS groups did not differ significantly 
from control group, which did not receive 
IDS. 

Prospective randomize 
clinical trial on the survival of 
lithium disilcate posterior 
partial crown bonded using 
immediate or delayed dentine 

Van den breemerc, 
et al. 2019 

212-222 Data were analyzed and shoe that there 
was no significant difference in patient-
reported tooth sensitivity between the 
preoperative phase and all other time 
points (p>0.01). There was also no 

No tooth sensitivity change was noticed 
with the application of partial ceramic 
indirect restorations. This clinical study 
could not confirm that IDS is more 
advantageous than DDS in terms of tooth 
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Title of paper Author name Page no Result Conclusion 

seal significant difference between IDS and 
DDS (p>0.01) for all items on the 
questionnaire. VAS scores did not differ 
significantly between the IDS and DDS 
groups for all items in the questionnaire at 
all time points (p>0.01).. 

sensitivity and patient satisfaction at 1 
year of clinical service of partial ceramic 
restorations 

Effect of immediate dentine 
sealing and surface 
conditioning of microtensile 
bond strength of resin-based 
composite to dentine 

Van den Breemer, et 
al. 2019 

289-298 the interaction of IDS strategy and SC 
methods appeared statistically significant 
(p=0.016). The six-month specimen 
evaluation showed no significant 
difference in μTBS for SC (p=0.297) and 
SC/IDS interaction (p=0.055), but the 
μTBS of the IDS strategies differed 
significantly among them (p=0.003). For 
tribochemical silica-coated IDS, no 
significant effect of aging on μTBS was 
recorded (p=0.465), but there was a 
highly significant difference in μTBS 
depending on the IDS strategy (p<0.001). 
In addition, the interaction of IDS and 
aging was borderline statistically 
significant (p=0.045). 

The specimens failed mainly at the 
adhesive-dentin interface for all 
experimental groups. Dentin exposure 
during clinical procedures for indirect 
restorations benefits from the application 
of IDS, which was shown to result in 
higher bond strength. No significant 
differences were found between cleaning 
with solely pumice or pumice followed by 
tribochemical silica coating. 

Adhesion of resin cement to 
dentine: effect of adhesion 
promoters, immediate dentine 
sealing strategies and surface 
conditioning 

Van den breemer 
CR, et al. 2019 

52-63 This study evaluated the shear bond 
strength (SBS) of resin cement to dentin 
after applying two adhesive (A) systems 
with a combination of four different 
immediate dentin sealing (IDS) strategies, 
and two surface conditioning (SC) 
methods. No significant differences in 
SBS results were found between the IDS 
groups (P = 0.43) and between the SC 
methods (P = 0.76). Dentin-cement 
interface failures diminished with the 
application of IDS. 

IDS improves the SBS compared with 
DDS. No significant differences were 
found between the tested conditioning 
methods 
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Title of paper Author name Page no Result Conclusion 

 

Substantial in-vitro and 
emerging clinical evidence 
supporting immediate dentin 
sealing  

Haitham Elbishari et 
al. 2021 

101-110 The results of this review revealed 
substantial in-vitro evidence supporting 
the IDS benefits including improved bond 
strength, reduced dentin permeability, 
improved restorations’ adaptation, and 
increased fracture strength of the 
restorations 

Clinical studies have shown that IDS 
improves survival of ceramic laminate 
veneers bonded to prepared teeth with 
increased exposure of dentin. Moreover, 
it has been shown that IDS reduces post-
cementation hypersensitivity in full 
coverage restorations, which is 
characterized by exposure of a large 
number of dentinal tubules 

Immediate dentinal seal: A 
systemic review 

Theodora-kalliopi 
Samartzi et al. 2021 

233-256 After exclusion of irrelevant or duplicate 
articles, 88 articles focusing on aspects of 
the IDS technique were assessed. IDS 
seems to be advantageous with regard to 
bond strength, gap formation, bacterial 
microleakage, and dentin hypersensitivity. 
However, issues arising from interaction 
with impression materials, the provisional 
phase, and conditioning methods before 
cementation require further investigation. 

There are no documented reasons 
preventing clinicians applying IDS in their 
everyday practice. On the contrary, the 
presented technique seems to be 
beneficial in certain aspects regarding 
indirect restorations 

Immediate Dentin Sealing for 
Adhesive Cementation of 
Indirect Restorations: A 
Systematic Review and Meta-
Analysis  

Louis Hardan, 
Walter Devoto, Rim 
Bourgi, et al. 2022 

175 The included studies tested several types 
of adhesives for IDS, including two-step 
etch and-rinse, three-step etch-and-rinse, 
one-step self-etch, two-step self-etch, and 
universal-adhesives. The bond strength 
was evaluated using the micro-tensile or 
the shear bond strength tests 

The in vitro evidence suggest that the 
use of the IDS technique improves the 
bond strength of dentin to resin-based 
restorations regardless of the adhesive 
strategy used. The use of a three-step 
etch-and-rinse adhesive system or the 
combination of an adhesive system plus 
a layer of flowable resin seems to 
considerably enhance the bond strength 
in the long term. 
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“IDS has advantages over DDS in adhesion 
bonding strength, marginal adaptation, and 
durability of indirect restoration but IDS has some 
disadvantages also such as an excessive 
residual thickness of the adhesive layer, 
interaction with impression material, and 
interatom of cement at the poising of final 
restoration” [13]. 
 

3.2 Adhesive Bond of Immediate Dentinal 
Seal 

 
IDS provides better adhesion as compared to 
conventional delayed dentine seal (DDS) [14]. 
“Magne et al in their study state that the tensile 
strength of the three-step etch and rinse DBA is 
five times more effective than the DDS 
technique” [15]. 
 
The main function of the IDS adhesive system is 
to provide adhesion to direct and indirect 
restoration, marginal adaptation, and easily 
handle for reducing chair time. There are three 
types of adhesion systems three steps-etch and 
rinse, two-step or self-etch, and universal etch 
[7]. Single step etch adhesive system is better in 
handling but its hydrophilic property can retain 
water which decreases its durability and bonding 
strength [16] as compared to three steps etch -
rinse and two steps self-etch. Conventional three 
and two-step etch hydrophobic resin coating 
make a desirable adhesive system for IDS [5]. 
 
In bond strength comparison of resin adhesive 
system, according to Magne and colleagues [17] 
studied Optibond FL (Kerr, Orange, Calif, USA), 
which is a 3-step etch and rinse adhesive resin 
and Clearfil SE Bond (Kuraray, Tokyo, Japan), a 
2-step self-etching adhesive resin, produced 
significantly higher bond strength when used with 
IDS as compared to DDS technique there are no 
significant changes in the bond strength of these 
two over the period but higher in strength as 
compare to DDS [5]. 
 
For tensile strength comparison between four 
adhesive resin Opti bond FL bond, Clear fil SE 
Bond, one-step self-etch Xeno V (Dentsply De 
Trey), and the 2-step etch and rinse XP Bond 
(Dentsply De Trey) a study was done by 
Ferreira-Filho et al. [16]. It was reported that after 
the adhesive resin keeps in water storage for 30 
days, the tensile bond strength was higher in 
Opti bond FL and Clear fil SE Bond as compared 
to one-step self-etch Xeno V (Dentsply De Trey) 
and the 2-step etch and rinse XP Bond (Dentsply 
De Trey) and negligible difference in tensile 

strength was found between Opti bond FL and 
Clear fil SE Bond. 
 
The smear layer or adhesive layer thickness has 
an impact on the adhesion property of IDS. 
There are two types of resin according to resin 
filling, micro-filled and unfiled resin. Micro-filled 
resins are better in strength as compared to 
underfilled due to low viscosity, form a uniform 
thick polymerized layer, and they can better 
absorb functional stress or polymerization 
shrinkage of overlying luting cement due to 
enriching fiber [18,19]. A thick resin layer also 
prevents exposure of dentine after removal of 
provisional restoration. The thickness of filled 
resin varies by tooth morphology such as shallow 
and deep undercut between 60 to 80 μm on 
smooth convex surfaces and up to 200–300 μm 
on concave structures such as chamfer finish 
lines [20, 21]. The aggressive drying air to 
remove luting cement of provisional luting 
cement affect the thickness of the adhesive layer 
and adhesion of the resin. Gentle air thinning 
over adhesive resin has been shown not to affect 
bond strength [22]. Unfilled resin and a thin layer 
of adhesive resin provide a weak adhesive bond 
[8]. Flowable resin after the adhesive layer 
compensates for this problem. Flowable resin 
composite improves the strength of the hybrid 
layer and marginal seal so decreases sensitivity 
and improves the bond between luting cement 
and dentine [23, 24].Flowable resin composite 
also converse tooth structure by blockage of 
undercut in inlay and onlay [25]. 
 
Magne et al. recommended “the use of a three-
step etch and rinse or two-step self-etching filled 
adhesive resin. It was suggested that if unfilled 
resin adhesive is used for IDS, it should be 
protected with a layer of flowable composite 
resin” [17,26]. 
 

3.3 Interaction with Impression 
 
Impression taken after IDS shows that the resin 
surface interacts with impression material, and it 
produces residues of different impression 
materials such as poly ether and silicon due to 
the oil. It also found that cleaning the surface of 
the resin to remove oil, overcomes the interaction 
of impression with IDS treatment [13]. “Different 
techniques used to eliminate the OIL have been 
proposed and investigated such as air blocking, 
pumicing, alcohol, detergent, or cleaning with an 
Opticlean bur at 500 rpm, prophy paste, and 
Marseille soap” [13]. 
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3.4 Hypersensitivity 
 

Post-operative sensitivity is the major problem 
after cementation of in-directed restoration. It is 
common just after the indirect restoration 
placement of around 10% of cases [9]. Many 
factors cause hypersensitivities such as 
excessive tooth preparation during the removal 
of deep caries 0.5mm in the pulp tissue and 1mm 
in remaining dentine that causes can damage the 
pulp with heat and mechanoreceptors cause 
hypersensitivity [10]. 
 
IDS help to obstructed dentinal tubule just after 
the preparation, it also decreases microleakage 
and penetration of bacteria, reduce pain and 
irritation of freshly cut dentinal tissue during the 
impression, and controls sensitivity during the 
provisional period of restoration [11]. IDS can 
reduce prolong hypersensitivity after cementation 
of indirect restoration [27]. Biomaterial properties 
and sealing technique of IDS produce an 
effective result on the post hypersensitivity. 
 
Other causes include chemical and thermal 
stimuli during provision and final restoration 
placement [28]. Post-cementation 
hypersensitivity is commonly more in the initial 
24 hr of the restoration placement but may be 
prolong to 12-months can be resolved by itself in 
most cases [29]. “IDS significantly reduced post-
cementation hypersensitivity as compared to 
those with the DDS technique up to 1-month 
post-cementation. But no difference in post-
cementation hypersensitivity after 6- and 24-
month follow-ups” [29,30]. 
 

Hypersensitivity after cementation also depend 
upon size of restoration such as in inlay, onlay, 
or full coverage restoration, Hypersensitivity is 
more common due to more exposure of the 
dentinal tubules. A study was performed [29] to 
evaluate the hypersensitivity and the size of 
restoration after IDS. Post-cementation 
hypersensitivity decreased on full coverage 
restoration after applying IDS as compared to 
DDS after a 1month follow-up [31]. It had been 
reported that the application of adhesive resin 
immediately after tooth preparation reduced 
dentine permeability and controlled 
hypersensitivity [11,31]. On posterior inlay and 
onlay restoration, post-cementation 
hypersensitivity remains with IDS as same with 
DDS after 1 week, 3 months, and 12 months 
follow up [32]. 
 

“It had been reported that there was low certainty 
of evidence obtained from clinical trials 

demonstrating that IDS does not reduce 
postoperative sensitivity (POS) in teeth restored 
with indirect restorations” [8]. “According to 
previous study there was low statistically 
significant difference in the occurrence of POS 
when comparing IDS and DDS techniques. Due 
to the small number of articles available in 
literature regarding the subject of dentin sealing 
techniques in decreasing POS, the need to 
conduct further randomized clinical trials with 
larger sample sizes and longer follow-up periods 
to investigate the effect of IDS on POS” [33, 34]. 
 

4. DISCUSSION 
 
IDS is a new technique that formed a dual bond 
adhesive technique used for indirect restoration. 
With the help of this technique, a better dentinal 
seal obtained before impression that preserves 
the tooth preparation by obturate dentinal 
tubules, and blocking the pathway that connects 
microorganism and pulp so help in maintaining 
the tooth vitality [34]. “IDS provides higher bond 
strength as compared to DDS.IDS had same 
bond strength as compared to direct restoration 
bonding strength. IDS Enhances bonding 
capacity of indirect restoration with a two-step 
etch-and-rinse or a one-step self-etch             
adhesive system, but the complete elimination of 
marginal microleakage could not be possible” 
[35]. 
 
IDS have advantages over conventional bonding 
system However, the resin adhesive layer 
produces chemical interaction with the clinical 
step of indirect restoration such as increased 
DBA thickness, delayed polymerization of zin-
oxide eugenol impression material, a residual 
particle of provisional luting cement can interact 
with the adhesive bond formation between 
adhesive cement and final restoration [13]. 
 
DBA thickness depends upon the morphology of 
the tooth and the space available under the tooth 
[8]. The composition of DBA is also impacted 
resin application as resin composite have some 
properties like dental tissue [36] and having 
same modulus of elasticity so it sharing uniform 
force under restoration [37] especially with filled 
DBA can make a uniform film thickness as 
compare to unfilled [21]. The film thickness can’t 
affects the siting and marginal adaptation of final 
restoration because impression for final 
restoration fabrication taken after applying the 
thick resin film, and also record detail and 
thickness of DBA [17]. It has been recommended 
that 3 steps etch -rinse bond and 2-steps filled 
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adhesive to be used with a flowable resin over 
unfilled resin to protect it [5,22]. 
 
Delayed polymerization of DBA produces oil and 
it is the main cause of impression surface 
alteration. Superficial surface of resin adhesive 
layer is covered with un-polymerized monomer, 
that interacts with impression materials which 
results in inhibition of polymerization elastomeric 
impression material such as polyvinyl siloxane 
(PVS) [26,38]. It has also been shown to cause 
adherence and inhibition of polymerization of 
polyether impression materials [26,39]. Various 
methods introduced the control of OIL and 
remain the impression material unaffected such 
as air blocking, pumicing, alcohol, detergent, 
surfactant, and propyl past [13]. Combination of 
OIL eliminating method produce better result as 
compared to individual especially with poly-ether 
impression [13]. Flowable composite also 
produce better result to eliminate oil before 
impression [39,40]. 
 
Post-cementation hypersensitivity is reduced with 
IDS especially when used for full coverage crown 
adhesion [41]. Film thickness and dentine 
bonding agent type also influence the post-
cementation hypersensitivity. Feilzer et al. [42] 
showed that thick film resin provide better result 
with improved marginal seal and stable adhesion 
that control hypersensitivity. Similarity, bonding 
agent type such as prime and bond 5 generation 
dentine bonding agent can control 
hypersensitivity better as compare to other type 
[43]. Self-etch resin bonding system used in IDS 
is easy in handling, can etch better the dentinal 
tubules, make improved quality of adhesion bond 
than other type, decrease microleakage and 
improve post cementation hypersensitivity [44]. 
“There is inadequate literature available at 
present on a consolidated protocol and clinical 
effectiveness of IDS procedure to minimize 
hypersensitivity” [45]. 
 
IDS adhesion restoration having more survival 
rate as compared to DDS. Even IDS provide 
better bond strength if the 50 % of tooth is loss 
because IDS showed better adhesion with 
dentine as compared to enamel adhesive system 
[46]. Gurel et al. [47] showed that porcelain 
laminated veneer had more survival rate that was 
99.1 %in IDS as compared to DDS that have 
86.6% survival rate. As compared to porcelain 
laminated veneer, inlay and onlay, IDS provided 
better outcomes in posterior inlay and onlay 
because in posterior teeth there is only axil force 
the affected the IDS adhesion and while in 

porcelain laminated veneer both tensile and 
shear forces are difficult to encounter by IDS 
[48]. 
 

5. CONCLUSION  
 
IDS is a sealing adhesive technique that reduces 
post-cementation hypersensitivity and improves 
adhesion for indirect restoration especially in 
those indirect restoration in which 
hypersensitivity is more common after 
cementation and retention is difficult to achieve 
such as porcelain laminated veneer. IDS 
provides successful results with filled resin, 
flowable composite with unfilled resin and thick 
layer of dentine bonding agent. IDS having 
advantages property of decreasing post-
cementation hypersensitivity with strengthen 
adhesive bond, so it improves the survival rate of 
indirect bonded restoration.  
 

CONSENT AND ETHICAL APPROVAL 
 
It is not applicable. 
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 

1. Summit JB, Robbins JW, Hilton TJ, 
Schwartz RS. Fundamentals of operative 
dentistry. A contemporary approach. 3rd 
ed. Quintessence Publishing; Chicago, IL, 
USA. 2006;293–294.  

2. Morimoto S, Rebello de Sampaio F, Braga 
M, Sesma N, Özcan M. Survival rate of 
resin and ceramic inlays, onlays, and 
overlays. J. Dent. Res. 2016;95:985–              
994.  

DOI:10.1177/0022034516652848. 

3. Dietschi D, Spreafico R. Evidence-based 
concepts and procedures for bonded inlays 
and onlays. Part III. A case series with 
long-term clinical results and follow-up. Int 
J Esthet Dent. 2019;14:118-133. 

4. 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.  

5. Magne P, So WS, Cascione D. Immediate 
dentin sealing supports delayed restoration 

5.%20Magne%20P,%20So%20W%20S,%20Cascione%20D.%20Immediate%20dentin%20sealing%20supports%20delayed%20restoration%20placement.%20J%20Prosthet%20Dent%202007;%2098:%20166-174.%20%5bAbstract%5d
5.%20Magne%20P,%20So%20W%20S,%20Cascione%20D.%20Immediate%20dentin%20sealing%20supports%20delayed%20restoration%20placement.%20J%20Prosthet%20Dent%202007;%2098:%20166-174.%20%5bAbstract%5d
https://www.sciencedirect.com/topics/medicine-and-dentistry/polyvinyl-siloxane
26.%20Stavridakis%20MM,%20Krejci%20I,%20Magne%20P.%20Immediate%20dentin%20sealing%20of%20onlay%20preparations:%20thickness%20of%20pre-cured%20dentin%20bonding%20agent%20and%20effect%20of%20surface%20cleaning.%20Oper%20Dent.%202005;30(6):747–757.%20%5bPubMed%5d%20%5bGoogle%20Scholar%5d
26.%20Stavridakis%20MM,%20Krejci%20I,%20Magne%20P.%20Immediate%20dentin%20sealing%20of%20onlay%20preparations:%20thickness%20of%20pre-cured%20dentin%20bonding%20agent%20and%20effect%20of%20surface%20cleaning.%20Oper%20Dent.%202005;30(6):747–757.%20%5bPubMed%5d%20%5bGoogle%20Scholar%5d
https://www.sciencedirect.com/topics/medicine-and-dentistry/polyether
26.%20Stavridakis%20MM,%20Krejci%20I,%20Magne%20P.%20Immediate%20dentin%20sealing%20of%20onlay%20preparations:%20thickness%20of%20pre-cured%20dentin%20bonding%20agent%20and%20effect%20of%20surface%20cleaning.%20Oper%20Dent.%202005;30(6):747–757.%20%5bPubMed%5d%20%5bGoogle%20Scholar%5d
26.%20Stavridakis%20MM,%20Krejci%20I,%20Magne%20P.%20Immediate%20dentin%20sealing%20of%20onlay%20preparations:%20thickness%20of%20pre-cured%20dentin%20bonding%20agent%20and%20effect%20of%20surface%20cleaning.%20Oper%20Dent.%202005;30(6):747–757.%20%5bPubMed%5d%20%5bGoogle%20Scholar%5d
14.Bruna%20Sinjari,%20Gianmaria%20D’Addazio%20,Giovanna%20Murmura%20etal,%20Avoidance%20of%20Interaction%20between%20Impression%20Materials%20and%20Tooth%20Surface%20Treated%20for%20Immediate%20Dentin%20Sealing:%20An%20In%20Vitro%20Study,%20%202019,%2012(20),%203454;%20https:/doi.org/10.3390/ma12203454,%20Google%20Scholar
file:///C:/Users/Admin/Downloads/14.Bruna%20Sinjari,%20Gianmaria%20D’Addazio%20,Giovanna%20Murmura%20etal,%20Avoidance%20of%20Interaction%20between%20Impression%20Materials%20and%20Tooth%20Surface%20Treated%20for%20Immediate%20Dentin%20Sealing:%20An%20In%20Vitro%20Study,%20%202019,%2012(20),%203454;%20https:/doi.org/10.3390/ma12203454,%20Google%20Scholar
28.G.%20Bruzi,%20A.O.%20Carvalho,%20H.P.%20Maia,%20M.%20Giannini,%20P.%20Magne,%20Are%20some%20combinations%20of%20resin%20liners%20and%20impression%20materials%20not%20compatible%20with%20IDS%20technique?Am%20J%20Esthet%20Dent,%203%20(2013),%20pp.%20200-208%20Google%20Scholar
28.G.%20Bruzi,%20A.O.%20Carvalho,%20H.P.%20Maia,%20M.%20Giannini,%20P.%20Magne,%20Are%20some%20combinations%20of%20resin%20liners%20and%20impression%20materials%20not%20compatible%20with%20IDS%20technique?Am%20J%20Esthet%20Dent,%203%20(2013),%20pp.%20200-208%20Google%20Scholar
file:///C:/Users/Admin/Downloads/53.%20Sailer%20I,%20Makarov%20NA,%20Thoma%20DS,%20Zwahlen%20M,%20Pjetursson%20BE.%20All-ceramic%20or%20metal-ceramic%20tooth-supported%20fixed%20dental%20prostheses%20(FDPs)
file:///C:/Users/Admin/Downloads/54.%20Ozcan%20M,%20Barbosa%20SH,%20Melo%20RM,%20Galhano%20GA,%20Bottino%20MA.%20Effect%20of%20surface%20conditioning%20methods%20on%20the%20microtensile%20bond%20strength%20of%20resin%20composite%20to%20composite%20after%20aging%20conditions.%20Dent%20Mater.%202007;23(10):1276–1282.%20doi:%2010.1016/j.dental.2006.11.007%20%5bPubMed%5d%20%5bCrossRef%5d%20%5bGoogle%20Scholar%5d
file:///C:/Users/Admin/Downloads/55.%20Falkensammer%20F,%20Arnetzl%20GV,%20Wildburger%20A,%20Krall%20C,%20Freudenthaler%20J.%20Influence%20of%20different%20conditioning%20methods%20on%20immediate%20and%20delayed%20dentin%20sealing.%20J%20Prosthet%20Dent.%202014;112(2):204–210.%20doi:%2010.1016/j.prosdent.2013.10.028%20%5bPubMed%5d%20%5bCrossRef%5d%20%5bGoogle%20Scholar%5d
file:///C:/Users/Admin/Downloads/55.%20van%20den%20Breemer%20C,%20Ozcan%20M,%20Cune%20MS,%20Ayres%20AA,%20Van%20Meerbeek%20B,%20Gresnigt%20M.%20Effect%20of%20immediate%20dentin%20sealing%20and%20surface%20conditioning%20on%20the%20microtensile%20bond%20strength%20of%20resin-based%20composite%20to%20dentin.%20Oper%20Dent.%202019;44(6):E289–E298.%20doi:%2010.2341/18-052-L%20%5bPubMed%5d%20%5bCrossRef%5d%20%5bGoogle%20Scholar%5d
file:///C:/Users/Admin/Downloads/57.%20van%20den%20Breemer%20CR,%20Ozcan%20M,%20Pols%20MR,%20Postema%20AR,%20Cune%20MS,%20Gresnigt%20MM.%20Adhesion%20of%20resin%20cement%20to%20dentin:%20effects%20of%20adhesive%20promoters,%20immediate%20dentin%20sealing%20strategies,%20and%20surface%20conditioning.%20Int%20J%20Esthet%20Dent.%202019;14(1):52–63.%20%5bPubMed%5d%20%5bGoogle%20Scholar%5d
file:///C:/Users/Admin/Downloads/58.M.M.M.%20Gresnigt,%20M.S.%20Cune,%20J.%20Schuitemaker,%20S.A.M.%20van%20der,Made,%20E.W.%20Meisberger,%20P.%20Magne,%20et%20al.,Performance%20of%20ceramic%20laminate%20veneers%20with%20immediate%20dentine%20sealing:%20an%2011%20year%20prospective%20clinical%20trial,Dent%20Mater,%2035%20(2019),%20pp.%201042-1052,Google%20Scholar
file:///C:/Users/Admin/Downloads/59G.%20Gurel,%20N.%20Sesma,%20M.A.%20Calamita,%20C.%20Coachman,%20S.%20Morimoto,Influence%20of%20enamel%20preservation%20on%20failure%20rates%20of%20porcelain%20laminate%20veneers,Int%20J%20Periodontics%20Restorative%20Dent,%2033%20(2013),%20pp.%2031-39Google%20Scholar
file:///C:/Users/Admin/Downloads/60.%20C.R.G.%20van%20den%20Breemer,%20M.%20Özcan,%20M.S.%20Cune,%20R.%20van%20der,Giezen,%20W.%20Kerdijk,%20M.M.M.%20Gresnigt,Effect%20of%20immediate%20dentine%20sealing%20on%20the%20fracture%20strength%20of%20lithium%20disilicate%20and%20multiphase%20resin%20composite%20inlay%20restorations,J%20Mech%20Behav%20Biomed%20Mater,%2072%20(2017),%20pp.%20102-109Google%20Scholar


 
 
 
 

Omar et al.; J. Pharm. Res. Int., vol. 35, no. 1, pp. 4-17, 2023; Article no.JPRI.96356 
 
 

 
15 

 

placement. J Prosthet Dent. 2007;98:166-
174. 

6. Anchal Qanungo, Meena Ajay Aras, Vidya 
Chitre, Ashwin Mysore, Bhavya Amin, 
Sohil Rajkumar Daswani. Immediate dentin 
sealing for indirect bonded restorations. J 
Prosthdont Res. 2016,60:240-249. 

7. Helvey GA. Adhesive dentistry:the 
development of immediate dentin 
sealing/selective etching bonding 
technique. Compend Contin Educ Dent. 
2011;32(9):22,24–32,34–5;quiz 36, 38. 

8. Louis Hardan, Walter Devoto, Rim Bourgi, 
et al. Immediate dentin sealing for 
adhesive cementation of indirect 
restorations: A systematic review and 
meta-analysis. GEL. 2022;11.  

9. Camps J, Déjou J, Rémusat M, About I. 
Factors influencing pulpal response to 
cavity restorations. Dent Mater. 
2000;16:432–40. 

10. Brannstrom M. The hydrodynamic theory 
of dentinal pain: sensation in preparations, 
caries, and the dentinal crack syndrome. J 
Endod. 1986;12:453–7.  

11. Hu, Jun, Qingdang Zhu. Effect of 
immediate dentin sealing on preventive 
treatment for post cementation 
hypersensitivity. Inter J Prosthodont. 
2011;23.1:49–52. 

12. Paul S J, Schärer P. The dual bonding 
technique :a modified method to improve 
adhesive luting procedures. Int J 
Periodontics Restorative Dent. 
1997;17:536-545. 

13. 14.Bruna Sinjari, Gianmaria D’Addazio, 
Giovanna Murmura et al. Avoidance of 
Interaction between Impression Materials 
and Tooth Surface Treated for Immediate 
Dentin Sealing:An In Vitro Study, Material 
(Basel). 2019;12:3454. 

14. Duarte S Jr, de Freitas CR, Saad JR, 
Sadan A. The effect of immediate dentin 
sealing on the marginal adaptation and 
bond strengths of total-etch and self-etch 
adhesives. J Prosthet Dent. 
2009;102(1):1–9.  

DOI:10.1016/S0022-3913(09)00073-0 

15. Nawareg MM, Zidan AZ, Zhou J, Chiba A, 
Tagami J, Pashley DH. Adhesive sealing 
of dentin surfaces in vitro:a review. Am J 
Dent. 2015;28:321–332.  

16. Ferreira-Filho RC, Ely C, Amaral RC, et al. 
Effect of different adhesive systems used 

for immediate dentin sealing on                         
bond strength of a self-adhesive resin 
cement to dentin. Oper Dent 2018;43:391–
397. 

17. Magne P, Kim TH, Cascione D, Donovan 
TE. Immediate dentin sealing improves 
bond strength of indirect restorations. J 
Prosthet Dent. 2005;94:511-519. 

18. Ito S, Hashimoto M, Wadgaonkar B, 
Svizero N, Carvalho RM, Yiu C, et al. 
Effects of resin hydrophilicity on water 
sorption and changes in modulus of 
elasticity. Biomaterials. 2005;26:6449-
6459. 

19. VanMeerbeek B, Lambrechts P, Inokoshi 
S, Braem M, Vanherle G. Factors affecting 
adhesion to mineralized tissues. Oper 
Dent. 1992;suppl 5:111-124. 

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

21. Magne P, Douglas WH. Porcelain 
veneers:dentin bonding optimization and 
biomimetic recovery of the crown. Int J 
Prosthodont. 1999;12:111-121. 

22. Theodora-KalliopiSamartzi, Dimokritos, 
Papalexopoulos, Aspasia Sarafianou, 
Stefanos Kourtis. Immediate dentin 
sealing: A literature review. Clin Cosmet 
Investing Dent. 2021;13:233-256. 

23. Jayasooriya PR, Pereira PNR, Nikaido T, 
Burrow MF, Tagami J. Effect of a “Resin-
coating” on the interfacial adaptation of 
composite inlays. Oper Dent 2003;28 :28-
35. 

24. Turkistani A, Sadr A, Shimada Y, Nikaido 
T, Sumi Y, Tagami J. Sealing performance 
of resin cements before and after thermal 
cycling: evaluation by optical coherence 
tomography. Dent Mater. 2014;30:993-
1004. 

25. Nikaido T, Tagami J, Yatani H, Ohkubo C, 
Nihei T, HKoizumi et al. Concept and 
clinical application of the resin-coating 
technique for indirect restorations. Dent 
Mater J 2018;37:192-196. 

26. Stavridakis MM, Krejci I, Magne P. 
Immediate dentin sealing of onlay 
preparations:thickness of pre-cured dentin 
bonding agent and effect of surface 
cleaning. Oper Dent. 2005;30:747–                 
757. 

https://pubmed.ncbi.nlm.nih.gov/?term=Hardan%20L%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Devoto%20W%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Bourgi%20R%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Samartzi%20TK%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Papalexopoulos%20D%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Papalexopoulos%20D%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Sarafianou%20A%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Kourtis%20S%5BAuthor%5D


 
 
 
 

Omar et al.; J. Pharm. Res. Int., vol. 35, no. 1, pp. 4-17, 2023; Article no.JPRI.96356 
 
 

 
16 

 

27. Sajjad M, Vishwas C, Munshi AK, Vishwas 
P. A comparison of the resin tag 
penetration of the total etch and the self-
etch dentin bonding systems in the primary 
teeth: An in vitro study. Contemp Clin 
Dent. 2012;3:158–163. 

28. Haitham Elbishari, Emad S Elsubeihi,            
Taif Alkhoujah, Heba E. Elsubeihi. 
Substantial in-vitro and emerging clinical 
evidence supporting immediate dentin 
sealing. Jpn Dental Sci Rev. 2021;57:101-
110. 

29. WH Lan, BS Lee, HC Liu, CP Lin. 
Morphologic study of Nd:YAG laser usage 
in treatment of dentinal hypersensitivity. J 
Endod. 2004;30:131-134. 

30. De Munck J, Van Meerbeek B, Satoshi I, 
Vargas M, Yoshida Y, Armstrong S, et al. 
Microtensile bond strengths of one- and 
two-step self-etch adhesives to bur-cut 
enamel and dentin. Am J Dent. 
2003;16:414-420. 

31. Kern M, Kleimeier B, Schaller HG, Strub 
JR. Clinical comparison of postoperative 
sensitivity for a glass ionomer and a zinc 
phosphate luting cement. J Prosthet Dent. 
1996;75:159-162. 

32. Pashley DH. Dynamics of the pulpo-dentin 
complex. Crit Rev Oral Biol Med. 
1996;7:104-133. 

33. Richardson D, Tao L, Pashley DH.                  
Dentin permeability: effects of crown 
preparation. Int J Prosthodont. 1991;4:219-
225. 

34. van den Breemer C, Gresnigt M, Ozcan M, 
Kerdijk W, Cune MS. Prospective 
randomized clinical trial on the survival of 
lithium disilicate posterior partial crowns 
bonded using immediate or delayed dentin 
sealing:short-term results on tooth 
sensitivity and patient satisfaction. Oper 
Dent .2019;44:E212–E222. 

35. Prati C, Chersoni S, Mongiorgi R, Pashley 
DH. Resin-infiltrated dentin layer formation 
of new bonding systems. Oper Dent. 
1998;23:185–194. 

36. Benetti AR, Peutzfeldt A, Lussi A, Flury S. 
Resin composites:modulus of elasticity and 
marginal quality. J Dent. 2014;42:1185–
1192. 

37. Afroz S, Tripathi A, Chand P, Shanker R. 
Stress pattern generated by different post 
and core material combinations: a 
photoelastic study. Indian J Dent Res. 
2013;24:93–97. 

38. Magne P, Nielsen B. Interactions between 
impression materials and immediate dentin 
sealing. J Prosthet Dent. 2009;102:298-
305. 

39. Bruzi G, Carvalho AO, Maia HP, Giannini 
M, Magne P. Are some combinations of 
resin liners and impression materials not 
compatible with IDS technique? Am J 
Esthet Dent. 2013;3:200-208. 

40. Ghiggi PC, Steiger AK, Marcondes ML, 
Mota EG, Burnett Júnior LH, Spohr AM. 
Does immediate dentin sealing influence 
the polymerization of impression 
materials? Eur J Dent. 2014;8:366-372.  

41. Sailer I, Makarov NA, Thoma DS, Zwahlen 
M, Pjetursson BE. All-ceramic or metal-
ceramic tooth-supported fixed dental 
prostheses (FDPs)? A systematic review of 
the survival and complication rates. Part 
I:single crowns (SCs). Dent Mater. 
2015;31:603–623. 

42. Ozcan M, Barbosa SH, Melo RM, Galhano 
GA, Bottino MA. Effect of surface 
conditioning methods on the microtensile 
bond strength of resin composite to 
composite after aging conditions. Dent 
Mater. 2007;23:1276–1282. 

43. Falkensammer F, Arnetzl GV, Wildburger 
A, Krall C, Freudenthaler J. Influence of 
different conditioning methods on 
immediate and delayed dentin sealing. J 
Prosthet Dent. 2014;112:204–210. 

44. van den Breemer C, Ozcan M, Cune MS, 
Ayres AA, Van Meerbeek B, Gresnigt M. 
Effect of immediate dentin sealing and 
surface conditioning on the microtensile 
bond strength of resin-based composite to 
dentin. Oper Dent. 2019;44:E289–E298.  

45. van den Breemer CR, Ozcan M, Pols MR, 
Postema AR, Cune MS, Gresnigt MM. 
Adhesion of resin cement to dentin: effects 
of adhesive promoters, immediate dentin 
sealing strategies, and surface 
conditioning. Int J Esthet Dent. 
2019;14:52–63. 

46. Gresnigt MMM, Cune MS, Schuitemaker J, 
vander SAM, Made, Meisberger EW, 
Magne P, et al. Performance of ceramic 
laminate veneers with immediate dentine 
sealing:an 11 year prospective clinical trial. 
Dent Mater. 2019;35:1042-1052. 

47. Gurel G, Sesma N, Calamita MA, 
Coachman C, Morimoto S. Influence of 
enamel preservation on failure rates of 
porcelain laminate veneers. Int J 



 
 
 
 

Omar et al.; J. Pharm. Res. Int., vol. 35, no. 1, pp. 4-17, 2023; Article no.JPRI.96356 
 
 

 
17 

 

Periodontics Restorative Dent. 2013;33:31-
39. 

48. CRG van den Breemer, Özcan M, Cune 
MS, Rvan der, Giezen, Kerdijk W, Gresnigt 
MMM. Effect of immediate dentine             

sealing on the fracture strength of          
lithium disilicate and multiphase resin 
composite inlay restorations. J                     
Mech Behav Biomed Mater. 2017;72:102-
109. 

 

© 2023 Omar et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.  
 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/96356 

http://creativecommons.org/licenses/by/2.0

