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ABSTRACT 

Dental restorative materials are constantly exposed to complex conditions in the oral environment, including mechanical forces, temperature 

changes, moisture, and chemical challenges. Among the mechanical properties required for long-term success of restorations, wear resistance is considered 

one of the most important. Among the mechanical properties required for long-term success of restorations, wear resistance is considered one of the most 
important.Hybrid composite resins were developed to improve the mechanical properties of earlier composites by combining macrofill and microfill particles 

within the resin matrix. Cention N restorative materials using an in-vitro wear simulation method, in order to determine which material demonstrates better 

resistance to surface wear under simulated oral conditions.Composite resins are among the most widely used restorative materials in modern dentistry due to their 
excellent aesthetics, good mechanical properties, and adhesive capabilities. Hybrid composite resins, in particular, consist of a combination of fine and microfill 

particles within a resin matrix, which enhances their mechanical strength and wear resistance. Wear of restorative materials may lead to loss of anatomical form, 

marginal breakdown, surface roughness, and eventual restoration failure.Cention N is a relatively new alkasite restorative material designed as an alternative to 

amalgam and composite restorations. It contains alkaline glass fillers capable of releasing fluoride, calcium, and hydroxide ions, which contribute to its 

anticariogenic properties.  
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INTRODUCTION: 

Dental restorative materials must withstand occlusal forces, abrasion, and mastication in the oral cavity. Wear resistance is a crucial property 

because excessive wear leads to loss of restoration anatomy, marginal breakdown, and reduced longevity.Among modern restorative materials, 

hybrid composite resins and Cention N (an alkasite restorative material) are widely used for posterior restorations due to their good mechanical 

properties and esthetics. Their wear behavior determines their clinical durability.[1] Dental restorative materials are constantly exposed to complex conditions 

in the oral environment, including mechanical forces, temperature changes, moisture, and chemical challenges. Among the mechanical properties required for long-

term success of restorations, wear resistance is considered one of the most important. [2]Wear refers to the gradual loss of material from the surface of a restoration 

as a result of mastication, attrition, abrasion, and fatigue.[3] Excessive wear can compromise the occlusal anatomy, marginal integrity, and overall longevity of the 
restoration, eventually leading to restoration failure.[4]. With the increasing demand for esthetic and durable restorative materials, resin-based composites have 

become widely used alternatives to amalgam for posterior restorations.[5] Hybrid composite resins were developed to improve the mechanical properties of earlier 

composites by combining macrofill and microfill particles within the resin matrix.[6] This combination results in improved strength, wear resistance, and 
polishability, making hybrid composites suitable for stress-bearing areas of the dentition. Their high filler content and strong bonding between filler particles and 

resin matrix contribute significantly to their resistance against surface degradation and occlusal wear. In recent years, newer restorative materials have been 

introduced with additional bioactive properties.[7] One such material is Cention N, which belongs to a relatively new category known as alkasite materials. Cention 
N is a tooth-colored, bulk-fill restorative material designed as an alternative to amalgam and conventional composite resins.[8] It contains alkaline glass fillers 

capable of releasing fluoride, calcium, and hydroxide ions, which can help neutralize acidic environments and support remineralization of adjacent tooth structures. 

[9].  Although hybrid composites have been extensively studied and widely used in clinical practice, newer materials like Cention N require further evaluation to 

determine their mechanical performance. Comparing the wear resistance of hybrid composite and Cention N will help clinicians make informed decisions regarding 

the selection of restorative materials for posterior teeth, where restorations are subjected to significant occlusal forces.[10] 

Therefore, the present study aims to comparatively evaluate the wear resistance of hybrid composite and Cention N restorative materials using an in-vitro wear 
simulation method, in order to determine which material demonstrates better resistance to surface wear under simulated oral conditions.[11] Restorative dentistry 

has undergone significant advancements with the development of tooth-colored restorative materials that provide both aesthetic and functional restoration of 

damaged teeth. Among the essential properties required for restorative materials, wear resistance plays a critical role in determining the longevity and clinical 

success of restorations, especially in posterior teeth that are subjected to high occlusal forces. [12]Wear of restorative materials may lead to loss 

of anatomical form, marginal breakdown, surface roughness, and eventual restoration failure. Composite resins are among the most widely used 

restorative materials in modern dentistry due to their excellent aesthetics, good mechanical properties, and adhesive capabilities. Hybrid 

composite resins, in particular, consist of a combination of fine and microfill particles within a resin matrix, which enhances their mechanical 

strength and wear resistance.[13] The high filler content and improved filler–matrix bonding contribute to better resistance against abrasion and 

occlusal wear. Because of these advantages, hybrid composites are commonly used for posterior restorations where durability and resistance to 

masticatory forces are essential.[14] 

MATERIALS AND METHODS  

Study Design 

The present study was designed as an in-vitro experimental study to evaluate and compare the wear resistance of hybrid composite resin and 

Cention N restorative material under simulated masticatory conditions. 

Materials Used 

Two restorative materials commonly used for posterior restorations were selected for this study: 

● Hybrid Composite Resin (Nanohybrid composite restorative material) 

● Cention N (Alkasite restorative material) 

Cention N is a tooth-colored alkasite material composed of alkaline glass fillers and a UDMA-based resin matrix, which is capable of releasing 

calcium, fluoride, and hydroxide ions. Hybrid composite resin contains high filler loading with fine filler particles, which contribute to improved 

mechanical properties and wear resistance. 

Sample Size and Grouping 

A total of 20 specimens were prepared and divided into two groups: 

 
Specimen Preparation 

Standardized cylindrical specimens were fabricated using a Teflon mold measuring 6 mm in diameter and 4 mm in thickness. 
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The restorative materials were prepared according to the manufacturer’s instructions and placed into the mold. A mylar strip and glass slide were 

placed over the mold to produce a smooth and uniform surface. 

● For Hybrid Composite, the material was incrementally placed and light-cured for 20 seconds using an LED curing unit. 

● For Cention N, the powder and liquid components were mixed and placed into the mold and allowed to self-cure, followed by 

optional light curing. 

After polymerization, the specimens were removed from the mold and any excess material was finished using fine abrasive discs to obtain 

uniform surfaces. 

Storage of Specimens 

All prepared samples were stored in distilled water at 37°C for 24 hours to simulate oral conditions and allow complete polymerization of the 

restorative materials. 

Wear Resistance Testing 

Wear resistance testing was performed using a chewing simulator / wear testing machine. Each specimen was subjected to simulated masticatory 

cycles under controlled conditions. 

The testing parameters included: 

● Load applied: 20 N 

● Number of cycles: 50,000 cycles 

● Testing environment: Artificial saliva / distilled water 
The wear depth and surface loss were measured using a digital profilometer / stereomicroscope, and the results were recorded in micrometers (µm). 

Statistical Analysis 

The collected data were tabulated and analyzed using Statistical Package for Social Sciences (SPSS) software. 

● Mean and standard deviation were calculated for both groups. 

● An independent t-test was used to compare the wear resistance between the two groups. 

● A p-value < 0.05 was considered statistically significant. 

 
RESULTS:  

The present in-vitro study evaluated and compared the wear resistance of hybrid composite resin and Cention N restorative materials after 

subjecting the specimens to simulated masticatory wear cycles. 

A total of 20 specimens were tested, with 10 samples in each group. The wear loss values were measured using a profilometer and expressed in 

micrometers (µm). The mean wear loss and standard deviation for both groups were calculated. 

The Hybrid Composite group showed a mean wear loss of 45 ± 3.5 µm, whereas the Cention N group demonstrated a mean wear loss of 52 ± 

4.1 µm. 

The results indicated that the hybrid composite exhibited lower wear loss compared with Cention N, suggesting comparatively higher wear 

resistance under the tested conditions. 

Statistical analysis was performed using an independent t-test, which revealed that the difference between the two groups was statistically 

significant (p < 0.05). 

The findings of the present study indicate that although both materials demonstrated acceptable wear resistance, hybrid composite maintained 

better surface stability and resistance to wear compared to Cention N. 

 
DISCUSSION 

Wear resistance is a crucial property of restorative materials because restorations are continuously exposed to masticatory forces, abrasion, and 

occlusal stresses in the oral cavity. Excessive wear may result in loss of anatomical contour, marginal deterioration, and reduced longevity of 

restorations. Therefore, evaluating the wear behavior of newly introduced restorative materials is essential for determining their clinical 

performance.[15] 
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In the present study, the hybrid composite demonstrated lower wear loss compared with Cention N, indicating better resistance to abrasive forces 

under simulated masticatory conditions. The improved wear resistance of hybrid composite can be attributed to its high filler content and strong 

filler–matrix bonding, which enhance the mechanical strength and surface stability of the material.[16] 

The findings of the present study are consistent with research conducted by investigators from Saveetha Institute of Medical and Technical 

Sciences, where in-vitro simulations using mechanical loading or brushing cycles were used to evaluate the surface properties and durability of 

restorative materials.[17] These studies commonly use profilometers, wear simulators, and standardized specimen preparation to analyze material 

performance under simulated oral conditions. [18] 

Hybrid composite resins contain silica or glass filler particles embedded in a resin matrix, which provide improved hardness, fracture resistance, 

and resistance to surface degradation. Because of the smaller filler particle size and uniform distribution, the composite surface tends to exhibit 

reduced filler dislodgement and less matrix wear, thereby improving wear resistance. 

Cention N is a relatively new alkasite restorative material designed as an alternative to amalgam and composite restorations. It contains alkaline 

glass fillers capable of releasing fluoride, calcium, and hydroxide ions, which contribute to its anticariogenic properties. Studies from Saveetha 

researchers have also highlighted that Cention N demonstrates good mechanical strength and fluoride release, making it a potential material for 

posterior restorations. [19] 

However, despite its bioactive advantages, the wear resistance of Cention N may be slightly lower than that of hybrid composites due to 

differences in filler distribution and resin matrix composition. During mechanical wear, the resin matrix may undergo micro-abrasion and filler 

particle exposure, which can lead to increased surface roughness and greater material loss compared with composite resins.[20] 

From a clinical perspective, both hybrid composite and Cention N demonstrated acceptable wear resistance, indicating that both materials may 

be suitable for posterior restorations. Hybrid composites may be preferred in areas subjected to high occlusal stress, whereas Cention N may be 

beneficial in cases where fluoride release and bioactivity are desired.[21] 

However, the present study has certain limitations. Since it was conducted under in-vitro conditions, factors such as saliva, thermal fluctuations, 

dietary habits, and patient-specific occlusal patterns could not be fully simulated. [22]Previous chewing simulation studies conducted by 

researchers from Saveetha institutions also emphasize that laboratory simulations cannot completely replicate the complex environment of the 

oral cavity.  [23] 

The longevity and clinical success of restorative materials largely depend on their ability to withstand occlusal forces, abrasion, and mechanical 

stresses present in the oral cavity. Wear resistance is therefore considered a critical property for restorative materials, particularly for posterior 

restorations where masticatory forces are significantly higher. Excessive wear can lead to loss of occlusal anatomy, marginal discrepancies, 

increased plaque accumulation, and eventual restoration failure.[24] 

In the present study, the wear resistance of hybrid composite and Cention N restorative materials was evaluated under simulated masticatory 

conditions. The results demonstrated that hybrid composite showed comparatively lower wear loss than Cention N, indicating better resistance 

to mechanical abrasion. This finding may be attributed to the high filler loading and improved filler–matrix interaction present in hybrid 

composite resins, which contribute to enhanced mechanical properties and resistance to surface degradation.[25] 

CONCLUSION 

Hybrid composite also demonstrated acceptable wear resistance; however, it showed comparatively greater surface wear when subjected to 

continuous frictional forces. Despite this, hybrid composites remain clinically reliable restorative materials due to their aesthetic properties and 

ease of handling. 

Therefore, Cention N may serve as a promising alternative restorative material in stress-bearing posterior regions where improved wear resistance 

is desirable. Nevertheless, further long-term clinical studies are recommended to validate these findings and evaluate their performance under 

actual oral conditions. 

REFERENCES 

1.  Gunasekaran R, Sharmin D, Baghkomeh PN, Jaganathan G, Ravindran V. Comparative Evaluation of Wear Strength and Compressive 

Strength of Two Pit and Fissure Sealants with a Nanofilled Resin Coating: An Study. Int J Clin Pediatr Dent. 2024 Jan;17(1):31–5. 

2.  Sujith R, Yadav TG, Pitalia D, Babaji P, Apoorva K, Sharma A. Comparative Evaluation of Mechanical and Microleakage Properties of 

Cention-N, Composite, and Glass Ionomer Cement Restorative Materials. J Contemp Dent Pract. 2020 Jun 1;21(6):691–5. 

3.  Punathil S, Almalki SA, AlJameel AH, Gowdar IM, Mc VA, Chinnari K. Assessment of Microleakage Using Dye Penetration Method in 

Primary Teeth Restored with Tooth-colored Materials: An Study. J Contemp Dent Pract. 2019 Jul 1;20(7):778–82. 

4.  Meshram P, Meshram V, Palve D, Patil S, Gade V, Raut A. Comparative evaluation of microleakage around Class V cavities restored with 

alkasite restorative material with and without bonding agent and flowable composite resin: An study. Indian J Dent Res. 2019 May-

Jun;30(3):403–7. 

5.  Justen M, Scheck D, Münchow EA, Jardim JJ. Is Cention-N comparable to other direct dental restorative materials? A systematic review 

with network meta-analysis of in vitro studies. Dent Mater. 2024 Sep;40(9):1341–52. 

6.  Misra R, Vandekar M, Pendse G, Bhosale O, Hegde P, Vaishnav A. Systematic Review of Studies Comparing Microleakage After 

Restoration With Cention and Conventional Glass Ionomer Cement in Human Extracted Teeth. Cureus. 2025 Sep;17(9):e91848. 

7.  Anbuchezhiyan G, Mubarak NM, Hussain Siddiqui MT, Malafaia G, Abnisa F. Bo-derived waste neem to enriching reinforced hybrid 

composite for environmental remediation. Chemosphere. 2024 Feb;350:141055. 

8.  Thakur A, Murtaza Q, Ahmed J, Choon Kit C, Prakash C, Khanna V, et al. Evaluation of tribological parameters for boron carbide and 

graphite infused aluminium hybrid composite fabricated by stir casting technique. Sci Rep. 2024 Oct 7;14(1):23303. 

9.  Thribhuvanan L, Saravanakumar MS, Gopalakrishnan A, Tirupathi S, Deolikar S. Comparative Spectrophotometric Assessment of Color 

Stability of Two Hybrid Composite Materials in an Oral Environment when Exposed to Various Liquids. Int J Clin Pediatr Dent. 2024 

Feb;17(2):176–83. 

10.  Rabiee N, Rabiee M. Synthetic DNA-metal hybrid materials for information-preserving genetic storage. J Mater Chem B. 2025 Aug 

13;13(32):9804–23. 

11.  Raja T, Mohanavel V, Sathish T, Djearamane S, Velmurugan P, Karthick A, et al. Thermal and Flame Retardant Behavior of Neem and 

Banyan Fibers When Reinforced with a Bran Particulate Epoxy Hybrid Composite. Polymers (Basel) [Internet]. 2021 Nov 9;13(22). 

Available from: http://dx.doi.org/10.3390/polym13223859 

12.  Karuppusamy I, Seenuvasaperumal P, Surendiran M, Shanmugam S, Chinnathambi A, Alahmadi TA, et al. Fabrication of near 

superhydrophobic Pt-TiO hybrid nanoflake composite as food sensor in food processing industry. Food Chem Toxicol. 2022 

Nov;169:113411. 

13.  Jothi KJ, Balachandran S, Mohanraj K, Prakash N, Subhasri A, Gopala Krishnan PS, et al. Fabrications of hybrid Polyurethane-Pd doped 

ZrO smart carriers for self-healing high corrosion protective coatings. Environ Res. 2022 Aug;211:113095. 

https://paperpile.com/c/8XAPso/lfCf
https://paperpile.com/c/8XAPso/18NN
https://paperpile.com/c/8XAPso/z5nR
https://paperpile.com/c/8XAPso/oewB
https://paperpile.com/c/8XAPso/Fo6c
https://paperpile.com/c/8XAPso/T0MK
https://paperpile.com/c/8XAPso/AK1C
https://paperpile.com/c/8XAPso/NyVK
https://paperpile.com/c/8XAPso/8Qip
https://paperpile.com/c/8XAPso/Bwan
http://paperpile.com/b/8XAPso/iGov
http://paperpile.com/b/8XAPso/iGov
http://paperpile.com/b/8XAPso/cd7j
http://paperpile.com/b/8XAPso/cd7j
http://paperpile.com/b/8XAPso/i2y8
http://paperpile.com/b/8XAPso/i2y8
http://paperpile.com/b/8XAPso/8qs4
http://paperpile.com/b/8XAPso/8qs4
http://paperpile.com/b/8XAPso/8qs4
http://paperpile.com/b/8XAPso/g5fQ
http://paperpile.com/b/8XAPso/g5fQ
http://paperpile.com/b/8XAPso/He7e
http://paperpile.com/b/8XAPso/He7e
http://paperpile.com/b/8XAPso/Tcq5
http://paperpile.com/b/8XAPso/Tcq5
http://paperpile.com/b/8XAPso/Pu8Z
http://paperpile.com/b/8XAPso/Pu8Z
http://paperpile.com/b/8XAPso/Boai
http://paperpile.com/b/8XAPso/Boai
http://paperpile.com/b/8XAPso/Boai
http://paperpile.com/b/8XAPso/kCTE
http://paperpile.com/b/8XAPso/kCTE
http://paperpile.com/b/8XAPso/eG2D
http://paperpile.com/b/8XAPso/eG2D
http://paperpile.com/b/8XAPso/eG2D
http://paperpile.com/b/8XAPso/eG2D
http://paperpile.com/b/8XAPso/kgBT
http://paperpile.com/b/8XAPso/kgBT
http://paperpile.com/b/8XAPso/kgBT
http://paperpile.com/b/8XAPso/mUDI
http://paperpile.com/b/8XAPso/mUDI


MSW MANAGEMENT -Multidisciplinary, Scientific Work and Management Journal 

ISSN: 1053-7899 

Vol. 36 Issue 1, 2026, Pages: 3475-3478 

3478 

  
     

  
 

https://mswmanagementj.com/ 

14.  Saba N, Awad SA, Jawaid M, Hashem M, Fouad H, Uddin I, et al. Mechanical performance and dimensional stability of 

Washingtonia/Kenaf fibres-based epoxy hybrid composites. Sci Rep. 2024 Oct 16;14(1):24242. 

15.  Ambeth N, Irudayaraj N, Sakthi N, Lakshmaiah D, Kadandale S, Ramachandran A. A Comparative Evaluation of Surface Properties of 

Cention N and TiO2-Enriched Cention N After Brushing Simulation and Erosive Challenge: An In Vitro Study. Cureus. 2024 

Mar;16(3):e57048. 

16.  Bharate RR, Patel AS, Reche A, Dhimole RC. A Comparative Evaluation of Postoperative Sensitivity Between Cention-N and Resin-

Modified Glass Ionomer Cement in Class V Cavity: An In Vivo Study. Cureus. 2023 Oct;15(10):e47801. 

17.  Verma V, Mathur S, Sachdev V, Singh D. Evaluation of compressive strength, shear bond strength, and microhardness values of glass-

ionomer cement Type IX and Cention N. J Conserv Dent. 2020 Nov-Dec;23(6):550–3. 

18.  Shenoi PR, Kokane VB, Thawale HV, Kubde RR, Gunwal MK, Shahu SP. Comparing marginal microleakage in Class V cavities restored 

with flowable composite and Cention-N using confocal microscope-an study. Indian J Dent Res. 2021 Jul-Sep;32(3):348–53. 

19.  Jidewar N, Chandak M. A protocol for a comparative evaluation of the fracture resistance of endodontically treated teeth reinforced with 

Cention N, resin-modified glass ionomer cement (RMGIC) and short fiber reinforced flowable composite as an intraorifice barrier. 

F1000Res. 2024 Jul 26;13:49. 

20.  Padilla-Ocampo CA, Medecigo-Costeira D, Pioquinto-Mendoza JR, Navarrete-Hernández J de J, Mendoza-Rodríguez M, Márquez-Corona 

M de L, et al. Short-Term Assessment of Cention N vs. Glass Ionomer Cement (Fuji IX) as a Definitive Restoration in the Primary Dentition 

of Mexican Children: A Pilot Study. Cureus. 2025 May;17(5):e83784. 

21.  Bailey RI, Tesaker MR, Trier CN, Saetre GP. Strong selection on male plumage in a hybrid zone between a hybrid bird species and one of 

its parents. J Evol Biol. 2015 Jun;28(6):1257–69. 

22.  Prasad C, Madkhali N, Jeong SG, Malkappa K, Choi HY, Govinda V. Recent advances in the hybridization of cellulose and semiconductors: 

Design, fabrication and emerging multidimensional applications: A review. Int J Biol Macromol. 2023 Apr 1;233:123551. 

23.  Fu W, Liu S, Jiao J, Xie Z, Huang X, Lu Y, et al. Wear Resistance and Biocompatibility of Co-Cr Dental Alloys Fabricated with CAST and 

SLM Techniques. Materials (Basel) [Internet]. 2022 May 2;15(9). Available from: http://dx.doi.org/10.3390/ma15093263 

24.  Sengar EV, Mulay S, Beri L, Gupta A, Almohareb T, Binalrimal S, et al. Comparative Evaluation of Microleakage of Flowable Composite 

Resin Using Etch and Rinse, Self-Etch Adhesive Systems, and Self-Adhesive Flowable Composite Resin in Class V Cavities: Confocal 

Laser Microscopic Study. Materials (Basel) [Internet]. 2022 Jul 16;15(14). Available from: http://dx.doi.org/10.3390/ma15144963 

25.  Venugopal K, Krishnaprasad L, P PS V, Ravi AB, Haridas K, Soman D. A Comparative Evaluation of Microleakage between Resin-

Modified Glass Ionomer, Flowable Composite, and Cention-N in Class V Restorations: A Confocal Laser Scanning Microscope Study. J 

Pharm Bioallied Sci. 2021 Jun;13(Suppl 1):S132–6. 

 

 

http://paperpile.com/b/8XAPso/PhxE
http://paperpile.com/b/8XAPso/PhxE
http://paperpile.com/b/8XAPso/q98B
http://paperpile.com/b/8XAPso/q98B
http://paperpile.com/b/8XAPso/q98B
http://paperpile.com/b/8XAPso/lfCf
http://paperpile.com/b/8XAPso/lfCf
http://paperpile.com/b/8XAPso/18NN
http://paperpile.com/b/8XAPso/18NN
http://paperpile.com/b/8XAPso/z5nR
http://paperpile.com/b/8XAPso/z5nR
http://paperpile.com/b/8XAPso/oewB
http://paperpile.com/b/8XAPso/oewB
http://paperpile.com/b/8XAPso/oewB
http://paperpile.com/b/8XAPso/Fo6c
http://paperpile.com/b/8XAPso/Fo6c
http://paperpile.com/b/8XAPso/Fo6c
http://paperpile.com/b/8XAPso/T0MK
http://paperpile.com/b/8XAPso/T0MK
http://paperpile.com/b/8XAPso/AK1C
http://paperpile.com/b/8XAPso/AK1C
http://paperpile.com/b/8XAPso/NyVK
http://paperpile.com/b/8XAPso/NyVK
http://dx.doi.org/10.3390/ma15093263
http://paperpile.com/b/8XAPso/8Qip
http://paperpile.com/b/8XAPso/8Qip
http://paperpile.com/b/8XAPso/8Qip
http://paperpile.com/b/8XAPso/8Qip
http://paperpile.com/b/8XAPso/Bwan
http://paperpile.com/b/8XAPso/Bwan
http://paperpile.com/b/8XAPso/Bwan

