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ABSTRACT
Introduction: The high demand for esthetically pleasing restorations has resulted in the development and introduction 
of various dental ceramics. The dentist must choose not only the appropriate ceramic, on the basis of functional and 
esthetic demands, but also the cement and the cementation procedure for each system and clinical situation. 

Materials and Methods: This study is a retrospective observational study conducted in a university hospital in Chennai. 
This study was carried out between the month of November 2020-March 2021. Data of patients who were given all 
ceramic restorations were included in the study sample. This was followed by Excel tabulation. Data was analysed 
using SPSS Software. The association of study variables was calculated using Chi Square test. 

Results: Majority of the patients who were given all ceramic restorations were in the age group between 20-30 years. 
All ceramic inlays were widely used when compared to all ceramic onlays and all ceramic veneers (48.9%). Resin 
cement (62.6%)was most preferred when compared to GIC (37.4%).

Conclusion: The high demand for esthetically pleasing restorations has resulted in the development and introduction 
of various dental ceramics. The dentist must choose not only the appropriate ceramic, on the basis of functional and 
esthetic demands, but also the cement and the cementation procedure for each system and clinical situation. The 
clinician should give special consideration to the use of adhesives, resin cements and field isolation and adhere strictly 
to manufacturer's instructions.
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INTRODUCTION 

Over the past decade the increasing demand for 
esthetically pleasing restorations has resulted in the 
development of all-ceramic systems for use in dental 
restorations (inlays, onlays, crowns, and implant-
supported restorations). The absence of a metallic 
substructure in all-ceramic restorations allows them 
to have improved esthetics, since the underlying tooth 
structure can influence the final shade of the restoration 
and imitate the optical effects of the natural teeth 
which results in a more natural appearance [1]. These 
restorations are nonmetallic and biocompatible, which 
provide an advantage to soft tissue health since lesser 

amounts of plaque are recovered from ceramic surfaces 
[2]. It is quite acceptable in all-ceramic restorations 
to leave the margin of the prosthesis supragingival or 
equigingival, which adds the benefit of less traumatic 
impression making. Improved clinical performance, 
with the use of higher strength ceramics and adhesives 
for bonding the ceramic restoration to tooth structure, 
have led to an interest in all-ceramic restorations which 
make these restorations a favorable choice by patients 
and dentists [3].

“All ceramic” is a broad term for a class of materials 
that are fabricated and finalized with high heat to fuse 
the particles into a restoration. All-ceramic restoration 
materials can be divided into two distinct classifications: 
silicate ceramics and oxide ceramics [4].

Silicate ceramics refer to porcelains with a glass-rich 
silicate matrix that have a multiphase structure. The 
key to these ceramics is that they are made from silica-
containing glasses, similar to the sand at a beach. This 
silica structure has additives to improve the physical 
properties of the ceramic material so it can function in 
the mouth. Silicate ceramics are of two types: feldspathic 

Journal of Research in Medical and Dental Science 
2022, Volume 10, Issue 5, Page No: 46-55
Copyright CC BY-NC 4.0 
Available Online at: www.jrmds.in  
eISSN No. 2347-2367: pISSN No. 2347-2545

Editor assigned: 03-May-2022, 



Abigail Ranasinghe, et al. J Res Med Dent Sci, 2022, 10 (5):51-55

52Journal of Research in Medical and Dental Science | Vol. 10 | Issue 5 | May 2022

glass used as the porcelain on PFM crowns and bridges 
or applied to oxide ceramic (zirconia or alumina) cores. 
Feldspathic porcelains were used, and are still used, 
for porcelain veneers, but are not as popular as glass 
ceramics. Glass ceramics are the most popular today 
for all-ceramic crowns and veneers because of their 
esthetics and high strength [5].

Oxide ceramics are fabricated from metal oxides, zirconia, 
or alumina. They are characterized as monophase and 
single-component, with metal oxides comprising more 
than 90% of the structure. These ceramics have very high 
strengths but are generally more opaque in appearance 
and not as esthetic as the silicate ceramics [6].

The success and longevity of indirect restorations are 
influenced by the patient and operator. The patient 
manages oral hygiene, diet and functional habits while 
the operator manages tooth preparation, impression and 
cementation. Cementation is a crucial step in the process 
of ensuring the retention, marginal seal and durability of 
indirect restorations [7]. For cementation of all-ceramic 
crowns, bridges, inlays, and onlays, the most commonly 
used cements are glass ionomers (RMGIs) or composite 
resins. These cements can be self-curing or dual curing, 
where a light can be used to set the cement at the margin 
of the restoration [8].

Glass ionomer cements adhere to tooth structure by 
formation of ionic bonds at the tooth/cement interface 
as a result of chelation of the carboxyl groups in the acid 
with the calcium and/or phosphate ions in the apatite of 
enamel and dentin [9]. Resin-based composite cements 
usually consist of a bis-GMA/TEGDMA (2,2- bis[4-(2-
hydroxy-3-methacryloyloxypropoxy) phenylpropane/
triethyleneglycol dimethacrylate) or polyurethane 
matrix in which micro-filler particles (0.04-0.2μm) of 
quartz are embedded. Heavy metals such as zinc, barium, 
strontium, or yttrium are incorporated into the glass to 
obtain radio-opacity. For a composite to have successful 
properties, a good bond should be formed between the 
inorganic filler and the organic matrix. This bond can be 
achieved by coating the filler particles with a coupling 
agent compound during manufacturing [9]. These resin 
composite cements are available [10,11] various shades 
and opacities, and their chemistry allows adherence 
to many dental substrates. Adhesion to enamel occurs 
primarily through surface irregularities created after 
acid etching (usually phosphoric acid). The etchant is 
used to remove the smear layer from tooth preparation, 
preferentially dissolving the hydroxyapatite crystals. 
Micromechanical retention will be obtained when the 
fluid adhesive subsequently penetrates the surface 
irregularities and becomes locked after polymerization. 
Resin composite cement can be polymerized through a 
chemically-initiated mechanism, photo-polymerization, 
or a combination of both. The aim of this study is to 
determine the most preferred luting agent for all ceramic 
restorations. Our team has extensive knowledge and 
research experience that has translate into high quality 
publications [12-31].

MATERIALS AND METHODS

Study design
This study was a retrospective observational study 
conducted in a university setting. Approval for the 
project was obtained from the Institutional Review 
Board of Saveetha Institute of Medical and Technical 
Sciences, Chennai, India.

Sampling 
Data of patients were reviewed and then extracted. All 
patients who had undergone all ceramic restorations in 
the given duration of time period were evaluated. Only 
relevant data was included to minimize sampling bias. 
Simple random sampling method was carried out. Cross 
verification of data for error was done by presence of 
additional reviewer and by photographic evaluation. 
Incomplete data collection was excluded from the study.

Data Collection 
A single calibrated examiner evaluated the digital case 
records of patients who reported to Saveetha Dental 
College from June 2020- March 2021 and were reviewed. 
Inclusion criteria consisted of patients who were given 
all ceramic restorations. Exclusion criteria consisted of 
patients who were given other indirect restorations.

Statistical analysis 
The collected data was tabulated and analyzed with 
a statistical package for social sciences for windows, 
version 20.0 (SPSS Inc., Vancouver style) and results 
were obtained. Categorical variables were expressed 
in frequency and percentage. Chi square test was used 
to test association between categorical variables. Chi 
square tests were carried out using age, gender and as 
independent variables and dependent variables. The 
statistical analysis was done by Pearson chi square test. 
P value < 0.005 was considered statistically significant.

RESULTS

Based on the age of the patient, the age group evaluated 
for a maximum number of cases included 20-30 years, 
accounting for 38.9% of overall cases, 31-40 years 
accounted for 36.6% of overall cases, 41-50 years 
accounted for 16.8% of overall cases. 51-60 years 
accounted for 4.6% of cases and 61-70 years age group 
accounted for 3.1% overall cases (Figure 1).

Based on the gender of the patient, males accounted for 
61.1% cases, and females accounted for 38.9% cases 
(Figure 2). 

Based on the treatment inlay was accounted for 44.3% of 
overall cases, veneers accounted for 37.4% of overall cases, 
onlay accounted for 18.3% of overall cases (Figure 3). 

Based on the luting agent resin cement 59.5% was 
preferred over GIC 40.5% (Figure 4). 

Based on the association between treatment and luting 
agent, resin cement was used in maximum number of 
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compared to other age groups. This finding is in 
consensus with previous studies. All-ceramic crowns 
offer potentially excellent aesthetics and they are often 
more conservative than PFM crowns as there is no need 
to prepare a margin that accommodates both porcelain 
and metal. As all-ceramic crowns are metal-free, it 
has been claimed there are no problems associated 
with corrosion and biocompatibility or interferences 
in translucency More recently, advances in dentin 
bonding have resulted in the so-called dentine-bonded 
all-ceramic crown. Advantages of these crowns include 
excellent aesthetics, conservative tooth preparation and 
resistance to fracture [32].

In this study the most preferred luting agent was found 
to be resin cements when compared to GIC. Resin 
cements by virtue of their chemical structure are more 
resistant to dissolution by water, beverages, saliva and 
gingival crevicular fluid and offers better resistance 
to plaque accumulation and microbial colonization; 
whereas, GIC prone to dissolution and subsequent 
secondary caries of the abutment could occur with 
time [33]. Resin cements have been modified to release 
fluoride to prevent secondary caries. Contemporary 

cases (Figure 5).

DISCUSSION

In this study it is observed that the age group between 
20-30 years were given all ceramic restorations when 

Figure 1: Bar graph shows the distribution of age among patients 
who were given all ceramic restorations. X axis denotes age 
whereas Y axis denotes the number of patients. Majority of the 
patients who were given all ceramic restorations were in the age 
group between 20-30 years (38.9%).

Figure 2: Bar graph shows the distribution of gender among 
patients who were given all ceramic restorations. X axis denotes 
gender whereas Y axis denotes the number of patients who were 
given all ceramic restorations. Majority of the patients who were 
given all ceramic restorations were males (61.1%) compared to 
females (38.9%).

Figure 3: Bar graph shows the distribution of different types of 
treatments done with all ceramic restorations. X axis denotes the 
type of treatment. Y axis denotes the number of patients. The most 
common all-ceramic restoration given was inlay (48.9%).

Figure 4: Bar graph shows the distribution of luting agents used 
for all ceramic restorations. X axis denotes the luting agent. Y axis 
denotes percentage of patients. Resin cement (62.6%) was most 
preferred when compared to GIC (37.4%).

Figure 5: Bar graph shows the association between treatment 
and luting agent. X axis denotes treatment and Y axis denotes 
luting agent. Majority of the treatment used resin cement (blue) 
as the luting agent when compared to GIC (green). (Chi Square 
value=1.120; p value=0.476(>0.05), statistically not significant.
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adhesive cements provide for excellent marginal 
integrity to compensate for any discrepancies between 
the restorative material and tooth preparation [34,35]. 
Resin composite cements exhibit high compressive 
strength, resistance to tensile fatigue, and are virtually 
insoluble in the oral environment They have the ability to 
bond chemically to resin composite restorative materials 
and to silanate porcelain. Their ability to adhere to 
multiple substrates, high strength, insolubility in the 
oral environment, and shade-matching potential have 
made resin composite cements the adhesive of choice 
for esthetic type restorations, including resin composite 
inlays and onlays, all-ceramic inlays and onlays, veneers, 
crowns, FPDs, and the newly developed fiber-reinforced 
composite restoration [36].

The commonly used resin cements are Bis-GMA, 
urethane dimethycrylate and PMMA based cements. 
However Petropoulou et al 2015 stated the disadvantages 
associated with resin cements which includes soft tissue 
irritation, periodontal breakdown when the cement is 
not cleaned properly following luting. Since the resin 
cements are highly resistant to dissolution the cement 
that remains trapped inter-proximally can induce a 
marked inflammatory response triggering periodontal 
breakdown [37].

CONCLUSION

With the increase in the number of contemporary 
cements used for indirect restorations, clinicians are 
faced with an important choice when deciding which 
cement to use for each clinical situation. Although no 
one cement fulfills all the needs for all cementation, 
understanding the differences between each class of 
dental cement will contribute to clinical success of the 
restoration.

ACKNOWLEDGEMENT

The authors sincerely acknowledge the faculty Medical 
record department and Information technology 
department of SIMATS for their tireless help in sorting 
out data’s pertinent to this study.

FUNDING

The present project is supported/funded/sponsored by 
Saveetha Institute of Medical and Technical Sciences, 
Saveetha Dental College and Hospitals, Saveetha 
University contributed by Anand Cycle Agency.

CONFLICT OF INTEREST

None

REFERENCES

1.	 Kawai K, Urano M. Adherence of plaque components to 
different restorative materials. Oper Dent 2001; 26:396-
400.

2.	 Denry IL. Recent advances in ceramics for dentistry. Crit 
Rev Oral Biol Med 1996; 7:134-43.

3.	 Griggs JA. Recent advances in materials for all-ceramic 
restorations. Dent Clin N Am 2007; 51:713-27. 

4.	 Kern M. Resin bonding to oxide ceramics for dental 
restorations. J Adhes Sci Technol 2009; 23:1097-111. 

5.	 Conrad HJ, Seong WJ, Pesun IJ. Current ceramic 
materials and systems with clinical recommendations: 
a systematic review. J Prosthet Dent 2007; 98:389-404.

6.	 Raigrodski AJ, Chiche GJ. All‐ceramic fixed partial 
dentures, part I: in vitro studies. J Esthet Dent 2002; 
14:188-91.

7.	 Vargas MA, Bergeron C, Diaz-Arnold A. Cementing all-
ceramic restorations: recommendations for success. Am 
J Dent 2011; 142:20S-4S.

8.	 Azar MR, Bagheri R, Burrow MF. Effect of storage media 
and time on the fracture toughness of resin‐based luting 
cements. Aust Dent J 2012; 57:349-54.

9.	 Wilson AD, Prosser HJ, Powis DM. Mechanism of 
adhesion of polyelectrolyte cements to hydroxyapatite. 
J Dent Res 1983; 62:590-2.

10.	Davidson CL. Luting cement, the stronghold or the weak 
link in ceramic restorations?. Adv Eng Mater 2001; 
3:763-7.

11.	White SN, Yu Z. Compressive and diametral tensile 
strengths of current adhesive luting agents. J Prosthet 
Dent 1993; 69:568-72.

12.	Muthukrishnan L. Imminent antimicrobial bioink 
deploying cellulose, alginate, EPS and synthetic 
polymers for 3D bioprinting of tissue constructs. 
Carbohydr Polym 2021; 260:117774.

13.	Pradeep Kumar AR, Shemesh H, Nivedhitha MS, et al. 
Diagnosis of Vertical Root Fractures by Cone-beam 
Computed Tomography in Root-filled Teeth with 
Confirmation by Direct Visualization: A Systematic 
Review and Meta-Analysis. J Endod 2021; 47:1198-214.

14.	Chakraborty T, Jamal RF, Battineni G, et al. A Review 
of Prolonged Post-COVID-19 Symptoms and Their 
Implications on Dental Management. Int J Environ Res 
Public Health 2021; 18. 

15.	 Muthukrishnan L. Nanotechnology for cleaner leather 
production: a review. Environ Chem Lett 2021; 19:2527-49.

16.	Teja KV, Ramesh S. Is a filled lateral canal - A sign of 
superiority? J Dent Sci. 2020; 15:562-3.

17.	Narendran K, Jayalakshmi, Ms N, et al. Synthesis, 
characterization, free radical scavenging and cytotoxic 
activities of phenylvilangin, a substituted dimer of 
embelin. Indian J Pharm Sci 2020; 82. 

18.	Reddy P, Krithikadatta J, Srinivasan V, et al. Dental Caries 
Profile and Associated Risk Factors Among Adolescent 
School Children in an Urban South-Indian City. Oral 
Health Prev Dent 2020; 18:379–86.

19.	Sawant K, Pawar AM, Banga KS, et al. Dentinal 
Microcracks after Root Canal Instrumentation Using 
Instruments Manufactured with Different NiTi Alloys 

https://watermark.silverchair.com/1559-2863-26-4-1.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAAvUwggLxBgkqhkiG9w0BBwagggLiMIIC3gIBADCCAtcGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMh6UN31zHEtvPtzQJAgEQgIICqHOLjqCWsucmUc15AMOhXjuf_8krh0hP1DcfBckX-9Wrt97E2OpCm-8e1KeWzCB028btZvn5t-Rp90xOEMAfXNIBPb-s07_EX2mV-Ux8rl38QUX5sGnqMb8gWRSjeVprmjeZm_USmT4jWkIGvxlEn6I6_p4mBsO36FJ6dxUBQZUVYqn-V6L7xh9y4wj4sMlUN4f9-VPJB9B0Qq_tH_xEM81jMSvDW-ixw862ppOu-zUOKUk5fsEVnghZ2e8ZvnOrV9wqp4weG4zCwWPu4R_EqAZ6n_UH8qjUw9AbJPpav9kU8EX9T0_rqvq25ZDmUE7-ajliV2ydXtme48z9-_7TbdGy_d3yX28BTo63DWLJrqIkEYrZdhxht7TkgscMWfTVFgJcjN3FdED3ZIDd_jyKSvxCUUJhUVa9_-K1Cocau7tIyjTGOpC2wNQT5i2wBaZydo2NLwEEGuT2fnGD7JmAEnweRVUxu32gVoW08XY1g8cf6Eu2J12N0q8Hi5-boj2w8zoQJ8sHm-k2PHD-lwMad7gw3dl2KSh4Vkl1JLvnZdXIj_pSAbjYM4iqPNrYlDPA7d4oMyWU-rI4OddXvjrMDa-pvY9HV5s5Ig5wCw_y0JbAE4wcH89VJomq4hoJzn3vZj_OQNvmhVIaTyY4D1evWAASANILrEPLgS1hTMbTOa7GdZITgG-CFYLK-ET_Ox8iqkAFncfv8zoe0zg_KaHjgaLP6QY_QWyX9P-48YvjFYLhhUYsQstXTbiab4dk8HYnstyvoOFbUZ9dVZRrd1Cnb7qaGg96Q-Vb4S6neyHIu8etzASc
https://watermark.silverchair.com/1559-2863-26-4-1.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAAvUwggLxBgkqhkiG9w0BBwagggLiMIIC3gIBADCCAtcGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMh6UN31zHEtvPtzQJAgEQgIICqHOLjqCWsucmUc15AMOhXjuf_8krh0hP1DcfBckX-9Wrt97E2OpCm-8e1KeWzCB028btZvn5t-Rp90xOEMAfXNIBPb-s07_EX2mV-Ux8rl38QUX5sGnqMb8gWRSjeVprmjeZm_USmT4jWkIGvxlEn6I6_p4mBsO36FJ6dxUBQZUVYqn-V6L7xh9y4wj4sMlUN4f9-VPJB9B0Qq_tH_xEM81jMSvDW-ixw862ppOu-zUOKUk5fsEVnghZ2e8ZvnOrV9wqp4weG4zCwWPu4R_EqAZ6n_UH8qjUw9AbJPpav9kU8EX9T0_rqvq25ZDmUE7-ajliV2ydXtme48z9-_7TbdGy_d3yX28BTo63DWLJrqIkEYrZdhxht7TkgscMWfTVFgJcjN3FdED3ZIDd_jyKSvxCUUJhUVa9_-K1Cocau7tIyjTGOpC2wNQT5i2wBaZydo2NLwEEGuT2fnGD7JmAEnweRVUxu32gVoW08XY1g8cf6Eu2J12N0q8Hi5-boj2w8zoQJ8sHm-k2PHD-lwMad7gw3dl2KSh4Vkl1JLvnZdXIj_pSAbjYM4iqPNrYlDPA7d4oMyWU-rI4OddXvjrMDa-pvY9HV5s5Ig5wCw_y0JbAE4wcH89VJomq4hoJzn3vZj_OQNvmhVIaTyY4D1evWAASANILrEPLgS1hTMbTOa7GdZITgG-CFYLK-ET_Ox8iqkAFncfv8zoe0zg_KaHjgaLP6QY_QWyX9P-48YvjFYLhhUYsQstXTbiab4dk8HYnstyvoOFbUZ9dVZRrd1Cnb7qaGg96Q-Vb4S6neyHIu8etzASc
https://journals.sagepub.com/doi/abs/10.1177/10454411960070020201
https://www.sciencedirect.com/science/article/abs/pii/S0011853207000213?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0011853207000213?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0022391307601243
https://www.sciencedirect.com/science/article/abs/pii/S0022391307601243
https://www.sciencedirect.com/science/article/abs/pii/S0022391307601243
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1708-8240.2002.tb00518.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1708-8240.2002.tb00518.x
https://www.sciencedirect.com/science/article/abs/pii/S0002817714637478
https://www.sciencedirect.com/science/article/abs/pii/S0002817714637478
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1834-7819.2012.01703.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1834-7819.2012.01703.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1834-7819.2012.01703.x
https://journals.sagepub.com/doi/abs/10.1177/00220345830620051801
https://journals.sagepub.com/doi/abs/10.1177/00220345830620051801
https://onlinelibrary.wiley.com/doi/abs/10.1002/1527-2648(200110)3:10%3C763::AID-ADEM763%3E3.0.CO;2-C
https://onlinelibrary.wiley.com/doi/abs/10.1002/1527-2648(200110)3:10%3C763::AID-ADEM763%3E3.0.CO;2-C
https://www.sciencedirect.com/science/article/abs/pii/002239139390283T
https://www.sciencedirect.com/science/article/abs/pii/002239139390283T
https://www.sciencedirect.com/science/article/abs/pii/S0144861721001612
https://www.sciencedirect.com/science/article/abs/pii/S0144861721001612
https://www.sciencedirect.com/science/article/abs/pii/S0144861721001612
https://www.sciencedirect.com/science/article/abs/pii/S0099239921002880
https://www.sciencedirect.com/science/article/abs/pii/S0099239921002880
https://www.sciencedirect.com/science/article/abs/pii/S0099239921002880
https://www.sciencedirect.com/science/article/abs/pii/S0099239921002880
https://www.mdpi.com/1660-4601/18/10/5131
https://www.mdpi.com/1660-4601/18/10/5131
https://www.mdpi.com/1660-4601/18/10/5131
https://link.springer.com/article/10.1007/s10311-020-01172-w
https://link.springer.com/article/10.1007/s10311-020-01172-w
https://www.sciencedirect.com/science/article/pii/S1991790220300544?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1991790220300544?via%3Dihub
https://www.ijpsonline.com/articles/synthesis-characterization-free-radical-scavenging-and-cytotoxic-activities-of-phenylvilangin-a-substituted-dimer-of-embelin-4041.html
https://www.ijpsonline.com/articles/synthesis-characterization-free-radical-scavenging-and-cytotoxic-activities-of-phenylvilangin-a-substituted-dimer-of-embelin-4041.html
https://www.ijpsonline.com/articles/synthesis-characterization-free-radical-scavenging-and-cytotoxic-activities-of-phenylvilangin-a-substituted-dimer-of-embelin-4041.html
https://www.ijpsonline.com/articles/synthesis-characterization-free-radical-scavenging-and-cytotoxic-activities-of-phenylvilangin-a-substituted-dimer-of-embelin-4041.html
http://www.quintpub.com/userhome/ohpd/ohpd_18_1_reddy_p379.pdf
http://www.quintpub.com/userhome/ohpd/ohpd_18_1_reddy_p379.pdf
http://www.quintpub.com/userhome/ohpd/ohpd_18_1_reddy_p379.pdf
https://www.mdpi.com/2076-3417/11/11/4984
https://www.mdpi.com/2076-3417/11/11/4984
https://www.mdpi.com/2076-3417/11/11/4984


Abigail Ranasinghe, et al. J Res Med Dent Sci, 2022, 10 (5):51-55

55Journal of Research in Medical and Dental Science | Vol. 10 | Issue 5 | May 2022

and the SAF System: A Systematic Review. Appl Sci 
2021; 11:4984.

20.	Bhavikatti SK, Karobari MI, Zainuddin SLA, et al. 
Investigating the Antioxidant and Cytocompatibility 
of Mimusops elengi Linn Extract over Human Gingival 
Fibroblast Cells. Int J Environ Res Public Health 2021; 18. 

21.	Karobari MI, Basheer SN, Sayed FR, et al. An In Vitro 
Stereomicroscopic Evaluation of Bioactivity between 
Neo MTA Plus, Pro Root MTA, BIODENTINE & Glass 
Ionomer Cement Using Dye Penetration Method. 
Materials 2021; 14. 

22.	Rohit Singh T, Ezhilarasan D. Ethanolic Extract of 
Lagerstroemia Speciosa (L.) Pers., Induces Apoptosis 
and Cell Cycle Arrest in HepG2 Cells. Nutr Cancer 2020; 
72:146–56.

23.	Ezhilarasan D. MicroRNA interplay between hepatic 
stellate cell quiescence and activation. Eur J Pharmacol 
2020; 885:173507.

24.	Romera A, Peredpaya S, Shparyk Y, et al. Bevacizumab 
biosimilar BEVZ92 versus reference bevacizumab 
in combination with FOLFOX or FOLFIRI as first-
line treatment for metastatic colorectal cancer: a 
multicentre, open-label, randomised controlled trial. 
Lancet Gastroenterol Hepatol 2018; 3:845–55.

25.	Raj R K. β-Sitosterol-assisted silver nanoparticles 
activates Nrf2 and triggers mitochondrial apoptosis 
via oxidative stress in human hepatocellular cancer cell 
line. J Biomed Mater Res A 2020; 108:1899-908.

26.	Vijayashree Priyadharsini J. In silico validation of the 
non-antibiotic drugs acetaminophen and ibuprofen as 
antibacterial agents against red complex pathogens. J 
Periodontol 2019; 90:1441-8.

27.	Priyadharsini JV, Vijayashree Priyadharsini J, Smiline 
Girija AS, et al. In silico analysis of virulence genes in 
an emerging dental pathogen A. baumannii and related 
species. Arch Oral Biol 2018; 4:93-8. 

28.	Uma Maheswari TN, Nivedhitha MS, Ramani P. 
Expression profile of salivary micro RNA-21 and 31 
in oral potentially malignant disorders. Braz Oral Res 
2020; 34:e002.

29.	Gudipaneni RK, Alam MK, Patil SR, et al. Measurement 
of the Maximum Occlusal Bite Force and its Relation to 
the Caries Spectrum of First Permanent Molars in Early 
Permanent Dentition. J Clin Pediatr Dent 2020; 44:423-8.

30.	Chaturvedula BB, Muthukrishnan A, Bhuvaraghan 
A, et al. Dens invaginatus: a review and orthodontic 
implications. Br Dent J 2021;230(6):345-50.

31.	Kanniah P, Radhamani J, Chelliah P, et al. Green synthesis 
of multifaceted silver nanoparticles using the flower 
extract of Aerva lanata and evaluation of its biological 
and environmental applications. ChemistrySelect 
2020;5(7):2322–31.

32.	Burke FJ, Qualtrough AJ, Hale RW. The dentine-bonded 
ceramic crown: an ideal restoration?. Br Dent J 1995; 
179:58-63.

33.	Wadambe TN, Maheswari BU, Devarhubli AR. 
Comparison of sorption, solubility, and flexural strength 
of four resin luting cements in three different media: An 
in vitro study. J Adv Clin Res Insights 2017; 4:8-12. 

34.	Bott B, Hannig M. Effect of different luting materials 
on the marginal adaptation of Class I ceramic inlay 
restorations in vitro. Dent Mater 2003; 19:264-9. 

35.	Rosentritt M, Behr M, Lang R, et al. Influence of cement 
type on the marginal adaptation of all-ceramic MOD 
inlays. Dent Mater 2004; 20:463-9. 

36.	Knobloch LA, Kerby RE, Seghi R, et al. Fracture toughness 
of resin-based luting cements. J Prosthet Dent 2000; 
83:204-9.

37.	Petropoulou A, Vrochari AD, Hellwig E, et al. Water sorption 
and water solubility of self-etching and self-adhesive resin 
cements. J Prosthet Dent 2015; 114:674-9.

https://www.mdpi.com/2076-3417/11/11/4984
https://www.mdpi.com/1660-4601/18/13/7162
https://www.mdpi.com/1660-4601/18/13/7162
https://www.mdpi.com/1660-4601/18/13/7162
https://www.mdpi.com/1996-1944/14/12/3159
https://www.mdpi.com/1996-1944/14/12/3159
https://www.mdpi.com/1996-1944/14/12/3159
https://www.mdpi.com/1996-1944/14/12/3159
https://www.tandfonline.com/doi/abs/10.1080/01635581.2019.1616780?journalCode=hnuc20
https://www.tandfonline.com/doi/abs/10.1080/01635581.2019.1616780?journalCode=hnuc20
https://www.tandfonline.com/doi/abs/10.1080/01635581.2019.1616780?journalCode=hnuc20
https://www.sciencedirect.com/science/article/abs/pii/S0014299920305999
https://www.sciencedirect.com/science/article/abs/pii/S0014299920305999
https://www.thelancet.com/journals/langas/article/PIIS2468-1253(18)30269-3/fulltext
https://www.thelancet.com/journals/langas/article/PIIS2468-1253(18)30269-3/fulltext
https://www.thelancet.com/journals/langas/article/PIIS2468-1253(18)30269-3/fulltext
https://www.thelancet.com/journals/langas/article/PIIS2468-1253(18)30269-3/fulltext
https://www.thelancet.com/journals/langas/article/PIIS2468-1253(18)30269-3/fulltext
https://onlinelibrary.wiley.com/doi/abs/10.1002/jbm.a.36953
https://onlinelibrary.wiley.com/doi/abs/10.1002/jbm.a.36953
https://onlinelibrary.wiley.com/doi/abs/10.1002/jbm.a.36953
https://onlinelibrary.wiley.com/doi/abs/10.1002/jbm.a.36953
https://aap.onlinelibrary.wiley.com/doi/10.1002/JPER.18-0673
https://aap.onlinelibrary.wiley.com/doi/10.1002/JPER.18-0673
https://aap.onlinelibrary.wiley.com/doi/10.1002/JPER.18-0673
https://www.sciencedirect.com/science/article/abs/pii/S0003996918302504?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0003996918302504?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0003996918302504?via%3Dihub
https://www.scielo.br/j/bor/a/bW8Wy5GTQF8gRn3RsTmDVgj/?lang=en
https://www.scielo.br/j/bor/a/bW8Wy5GTQF8gRn3RsTmDVgj/?lang=en
https://meridian.allenpress.com/jcpd/article-abstract/44/6/423/450413/Measurement-of-the-Maximum-Occlusal-Bite-Force-and?redirectedFrom=fulltext
https://meridian.allenpress.com/jcpd/article-abstract/44/6/423/450413/Measurement-of-the-Maximum-Occlusal-Bite-Force-and?redirectedFrom=fulltext
https://meridian.allenpress.com/jcpd/article-abstract/44/6/423/450413/Measurement-of-the-Maximum-Occlusal-Bite-Force-and?redirectedFrom=fulltext
https://meridian.allenpress.com/jcpd/article-abstract/44/6/423/450413/Measurement-of-the-Maximum-Occlusal-Bite-Force-and?redirectedFrom=fulltext
https://www.nature.com/articles/s41415-021-2721-9
https://www.nature.com/articles/s41415-021-2721-9
https://chemistry-europe.onlinelibrary.wiley.com/doi/abs/10.1002/slct.201903228
https://chemistry-europe.onlinelibrary.wiley.com/doi/abs/10.1002/slct.201903228
https://chemistry-europe.onlinelibrary.wiley.com/doi/abs/10.1002/slct.201903228
https://chemistry-europe.onlinelibrary.wiley.com/doi/abs/10.1002/slct.201903228
https://www.nature.com/articles/4808834
https://www.nature.com/articles/4808834
https://www.sciencedirect.com/science/article/abs/pii/S0109564102000386?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0109564102000386?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0109564102000386?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0109564103001519
https://www.sciencedirect.com/science/article/abs/pii/S0109564103001519
https://www.sciencedirect.com/science/article/abs/pii/S0109564103001519
https://www.sciencedirect.com/science/article/abs/pii/S002239130080013X
https://www.sciencedirect.com/science/article/abs/pii/S002239130080013X
https://www.thejpd.org/article/S0022-3913(15)00325-X/fulltext
https://www.thejpd.org/article/S0022-3913(15)00325-X/fulltext
https://www.thejpd.org/article/S0022-3913(15)00325-X/fulltext

