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INTRODUCTION
Adhesive dentistry has significantly evolved in the past few decades, 
leading to a paradigm shift from mechanical retention to adhesive 
bonding techniques. One such innovation is Immediate Dentin Sealing 
(IDS), which involves applying a resin-based adhesive to the freshly 
cut dentin surface immediately after tooth preparation for indirect 
restorations, and before making impressions or placing provisional 
restorations [1]. This proactive approach to bonding has gained 
popularity due to its multiple benefits compared to the traditional 
delayed dentin sealing (DDS) technique.

Freshly cut dentin exhibits a higher surface energy and better 
receptivity to bonding agents compared to aged dentin surfaces, which 
often become contaminated with saliva, blood, or provisional 
materials over time [2]. The increased surface energy facilitates the 
formation of a stronger and more stable hybrid layer, which is essential 
for long-term adhesive performance. Moreover, IDS minimizes the 
risks associated with temporary cement contamination, collagen fibril 
collapse, and dentin dehydration-factors that can significantly 
compromise bond quality if sealing is delayed.

This review aims to provide a comprehensive overview of the bonding 
efficacy and clinical advantages of IDS. By examining the scientific 
rationale, adhesive compatibility, marginal adaptation, patient 
outcomes, and limitations, this article supports the incorporation of 
IDS into daily clinical practice.

Figure 1. Pre-operative view of tooth prepared for indirect restoration.

Scientific Rationale Behind IDS
Biological and Structural Considerations
The primary rationale for IDS lies in the structural and histological 
nature of dentin. Dentin, being a hydrated, mineralized connective 
tissue, presents a network of dentinal tubules that can transmit fluids 
and bacterial toxins if left exposed [3]. Freshly prepared dentin is moist 
and rich in collagen, providing an ideal substrate for hybrid layer 
formation. When the adhesive is applied immediately, the resin can 
penetrate the demineralized collagen matrix efficiently, forming a 
strong micromechanical bond.

If the dentin sealing is delayed, several adverse changes occur: the 
smear layer becomes more compact and contaminated, the dentin 
surface dries out, and the collagen fibrils collapse-hindering proper 
resin infiltration [4]. Furthermore, temporary cements used during 
provisionalization can leave residues that interfere with the subsequent 
adhesive interface. These factors collectively reduce the bond strength 
and compromise restoration longevity.

IDS addresses these concerns by creating a stable, resin-infiltrated 
hybrid layer at the most opportune moment-immediately after dentin 
exposure-thereby protecting the substrate from external contaminants 
and dehydration [5].

Bonding Efficacy Of IDS
Improved Resin-Dentin Bond Strength
IDS has been widely recognized for its superior resin-dentin bond 
strength. A study by Magne et al. demonstrated that teeth treated with 
IDS exhibited significantly higher bond strength compared to those 
with DDS, both immediately and after thermocycling [6]. This 
increased bond strength is largely due to better resin infiltration and 
polymerization when bonding agents are applied to freshly cut dentin.
Moreover, IDS has been shown to improve the longevity of the hybrid 
layer. Unlike DDS, where the hybrid layer often deteriorates over time 
due to hydrolytic degradation, the early formation of a well-penetrated 
hybrid layer in IDS leads to improved long-term durability [7]. This 
translates to better clinical performance and reduced failure rates in 
indirect restorations.

Compatibility With Different Adhesive Systems
IDS has proven to be effective with various adhesive systems, 
including three-step etch-and-rinse, two-step self-etch, and universal 
adhesives. Each system has its benefits and limitations when used in 
the IDS protocol. Etch-and-rinse adhesives allow deeper 
demineralization and resin infiltration, resulting in robust mechanical 
interlocking. However, they require careful moisture control to 
prevent collagen collapse [8].
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On the other hand, self-etch adhesives simplify the technique by 
eliminating the rinsing step and are less technique-sensitive. Universal 
adhesives, which can be used in both modes, offer versatility and 
simplified application. Regardless of the system chosen, using filled 
adhesives is strongly recommended for IDS as they offer better 
resistance to mechanical stress and marginal degradation during 
provisionalization [9].

Figure 2:Immediate Dentin Sealing Application After Tooth 
Preparation

Effect on Polymerization Stress and Marginal Integrity
Another key advantage of IDS is the reduction in polymerization 
shrinkage stress. During the final cementation phase, the pre-
established hybrid layer from IDS acts as a buffer that absorbs and 
redistributes the stress generated during composite resin 
polymerization. This stress-reduction mechanism helps in maintaining 
the marginal integrity of restorations, especially in areas with high 
configuration factors (C-factors) [10].

As a result, IDS improves the marginal adaptation of indirect 
restorations, reduces gap formation, and decreases the risk of 
secondary caries due to microleakage. This improvement in interface 
quality also enhances the overall aesthetic outcome.

Clinical Advantages of IDS
Reduced Postoperative Sensitivity
Postoperative sensitivity is a common complaint following indirect 
restorative procedures. This sensitivity often arises from dentinal 
tubule exposure, fluid movement, and bacterial infiltration. IDS 
significantly reduces these issues by creating an immediate barrier 
over the dentin surface, thereby preventing fluid shifts and external 
irritant penetration [11].

Clinical trials have shown that patients receiving restorations with IDS 
report fewer sensitivity episodes post-cementation compared to those 
without IDS. This enhances patient comfort and satisfaction, which is a 
critical aspect of restorative success.

Improved Restoration Longevity
One of the most compelling reasons to implement IDS is its 
contribution to the long-term success of restorations. By preserving the 
adhesive interface from contamination and degradation, IDS ensures 
the durability of the resin-dentin bond. Studies have consistently 
shown that restorations bonded using IDS exhibit fewer failures and 
longer service life than those bonded using DDS [12].

Enhanced Marginal Adaptation And Esthetics
Marginal adaptation plays a pivotal role in the success of indirect 
restorations. IDS provides a pre-polymerized resin layer that co-
polymerizes effectively with luting resin cements, resulting in superior 
marginal adaptation. The enhanced adaptation minimizes marginal 
gaps, discoloration, and microleakage, thereby improving both 
function and esthetics [13].

Figure 3: Resin Coating After Polymerization Showing Sealed Dentin

Additionally, IDS facilitates better integration of the final restoration 
with tooth structure. This seamless integration contributes to improved 
shade matching and overall esthetic outcomes-particularly important 
in anterior restorations like veneers and onlays.

Better Patient Outcomes And Clinical Predictability
IDS not only enhances the technical success of restorations but also 
leads to better patient-reported outcomes. Reduced sensitivity, 
improved aesthetics, and longer-lasting results translate into higher 
patient satisfaction. From a clinical perspective, the predictability and 
reproducibility of bonding results improve significantly with IDS, 
making it a valuable technique in restorative dentistry [14].

Technique Considerations And Limitations
Although IDS offers many advantages, it is technique-sensitive. Key 
procedural steps must be carefully executed to ensure optimal results:
Isolation: Rubber dam placement or proper retraction is necessary to 
prevent contamination.

Adhesive Selection: Choose adhesives compatible with resin cements 
and ensure they contain fillers for better durability.
Oxygen Inhibition Layer (OIL): Residual OIL may interfere with 
impression materials. To mitigate this, the surface can be covered with 
glycerin gel and light-cured again or pumiced before impression 
making.

Considerations for CAD/CAM Scanning After IDS
With the integration of CAD/CAM technologies in restorative 
dentistry, accurate intraoral scanning has become essential. However, 
the oxygen-inhibition layer (OIL) left after IDS can negatively impact 
the optical properties of the prepared tooth surface, potentially leading 
to inaccurate digital impressions. The glossy, resin-coated surface may 
scatter light differently, confusing intraoral scanner software and 
resulting in poor margin detection or distorted scan data.

To address these challenges, it is crucial to prepare the IDS surface 
properly prior to scanning. Commonly used techniques include:

Air abrasion with aluminum oxide particles to remove the superficial 
resin layer and expose a more matte, scan-friendly surface.

Pumicing the surface with a prophylaxis cup and non-fluoridated 
paste to eliminate the OIL without affecting the underlying hybrid 
layer.

Applying scanning sprays or powder-based contrast agents to reduce 
reflectivity and enhance scanner accuracy. 

Proper surface management following IDS ensures compatibility with 
digital workflows and maximizes the precision of CAD/CAM 
restorations.
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Moreover, clinicians should be cautious in situations with minimal 
dentin exposure, poor moisture control, or where the restorative 
material may not bond well to pre-polymerized adhesive layers [15].

Future Directions
The future of IDS is promising, especially with advancements in 
adhesive technology and restorative materials. Nanotechnology-based 
adhesives, improved hydrophilicity, and enhanced mechanical 
properties are being developed to overcome current limitations. 
Integration with digital workflows, CAD/CAM restorations, and 3D 
printing techniques can further streamline the application of IDS in 
modern dentistry [16].

More randomized controlled trials and long-term clinical evaluations 
are needed to establish standardized protocols and determine the cost-
benefit ratio of IDS. Additionally, research into biologically active 
bonding agents and antimicrobial adhesives may expand the 
applications of IDS in preventive dentistry.

CONCLUSION
Immediate Dentin Sealing is a scientifically sound and clinically 
validated technique that offers significant advantages in adhesive 
dentistry. It improves bond strength, reduces sensitivity, enhances 
marginal integrity, and contributes to the longevity of indirect 
restorations. While technique sensitivity remains a challenge, with 
proper training and adherence to protocol, IDS can be seamlessly 
integrated into routine practice. Its adoption represents a progressive 
step toward minimally invasive and patient-centered restorative care.
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