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            Abstract

            
               
All of us want and desire to look attractive. Esthetic dentistry in Prosthodontics is the branch that focuses on natural look
                  of the teeth- to be beautiful. Esthetic is a Greek word 'estheticos'  which is insightful. It is related to pleasure or good-looking.
                  In 1950, this word was invented and esthetic revolution started in 1970s. This article deals with recent techniques and restorative
                  materials used in Prosthodontics as in Rpd, Fpd, Maxillofacial, Implant, Smile like composites, ceramics, ormocers, cention
                  N, zirconomers and in near future antibacterial composites. Ultimately it is the dentist's choice to mimic tooth structure
                  and make it lifelike as much as possible.
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               Introduction

            Everyone wants to be attractive. The Oxford English dictionary OED defines esthetics as ' concerned with beauty' or the appreciation
               of beauty. Dental esthetics is the application of the principles of esthetics to the natural or artificial teeth and restorations
               like smile design,face symmetry, golden ratio, gingival line, gingival angle GA and gingival zenith angle GZA.1, 2, 3, 4

            
                  Esthetics in complete denture

               3D printed complete denture CDs had better color stability compared to PMMA polymer, methyl methacrylate monomer cds. Also
                  it is seen that nanofilled hybrid denture teeth had lifelike translucency, strength, high abrasion resistance, color stability,
                  plaque resistance and biocompatibility.These teeth create a natural appearance as physical optical characteristics and had
                  less deviation ( higher precision) than conventional acrylic denture teeth. 5, 6, 7, 8

            

            
                  Esthetics in removable partial dentures

               It is seen that Kennedy's class IV partially edentulous cases were more common in age group above 60 years and most common
                  in mandibular arch.9 Using esthetic substitutes to conventional metallic clasps as Equipoise clasp design, Twin clasp/Spring clasp, saddle lock
                  clasp or hidden clasp and metal free clasps. 
               

            

            
                  Esthetics in fixed partial denture

               Implementation of CAD/CAM systems increased popularity of ceramics to a great extent. 10, 11 All ceramic restorations result in ceramic chipping causing framework fracture over time. So Zirconia and reinforced ceramics
                  have proved to be able to withstand for long time without complaints. 12 Also all ceramic specially densely sintered zirconia and reinforced glass ceramics have promising future as it satisfies
                  both the prosthodontist and the patient.
               

               Cosmetic Dental veneers (laminates) are common cosmetic procedure for the anterior teeth and many studies have shown that
                  90% survival rate has been achieved of these in 20 years. 13 It has reported that porcelain veneers have excellent esthetic outcomes and predictable longevity while composite veneers
                  can be a good conservative solution but has no durability. 14, 15 Cosmetic Lumineers (prepless veneers) are made of ultra thin laminate instead of porcelain. Also in a survey it's seen that
                  among composite build ups, bleaching, veneers and prep less veneers(Lumineers) , people favored permanent treatment modalities
                  than temporary procedures.16, 17 Snap on smile or removable Hollywood smile is a quick to install smile, temporarily whiten teeth and compensates for missing
                  teeth. We stil need reliable scientific studies about it. Also it is less durable, bulky and high risk of decay and plaque
                  in this. 18, 19

            

            
                  Esthetics in maxillofacial prosthesis

               Color matching of natural skin is essential and challenging to the maxillofacial prosthodontist.Silicones and acrylic resins
                  and cosmetic dyes are used. Manual techniques as chairside visual trial and error method (most reliable and commonly used)
                  throughout facial spraying prostheses is done. It is followed by some tinting ,tattooing and commercial cosmetics. 20, 21

            

            
                  Esthetics in implants

               Patients want esthetic look from the implants. So now esthetics is now of concern to implantology researchers. 22 Example as precise implant prosthesis planning by CBCT, intraoral scanners, CAD CAM for 3D planning, tissue punch, modified
                  palatal roll technique, atraumatic teeth removal without flap elevation, papillary generation, custom tooth form healing abutments,
                  gingiva colored porcelain, platform switching, use of tooth colored implants as zirconia implant.
               

            

            
                  Smile design

               Virtual smile designing is an essential component of the dental procedure and it is multidisciplinary. 23 Digital smile design DSD software allows patient smile enhancement by producing a visual treatment plan.
               

            

            
                  Esthetic restorative materials

               Third new International Dictionary of Webster has defined esthetics as aware of, responsive or zealous about the beautiful;
                  having a way of beauty or fine culture. 24 Face is an impression of fullness of life and mirror of soul. 25 Zirconomers are new GIC with strength and toughness of amalgam (no mercury) for posterior stress prone areas. Previously
                  shade selection and layering was futuristic and patient expectations were diverse, so was esthetics definition for them. 26

            

            
                  Indirect restorations

               Ceramic came in 18th century into dentistry. It has high esthetic level but it's strength of 50 MPA makes it chip off easily.
                  Anterior esthetics is a driving force of dentistry so it should be seen that the restoration looks accepted and maintains
                  the tooth structure's sanctity. 
               

            

            
                  Direct restorations

               In 1970s ,composites started replacing acrylic resin and in 1980s, microfilm composites were created. Then smart dental materials
                  received attention as conventional GIC cement which is biocompatible and achieves esthetic result,came up. 27 Although Bowen's formulation has been available for more than 30 years, it's chemistry is unchanged and mechanical properties
                  have not improved substantially. 28

            

            
                  Modifications in GIC's composition have been tried

               Gic cement with nanoceramics, silica cement example zinc based gic, hydroxyapatite and zirconia reinforced gic. These have
                  been tried so as to improve its mechanical properties for posterior restorations. 29

               Bioactive glass reinforced GIC has improved mechanical properties. Also hybrid GICs have antimicrobial properties.30 Also reinforced glass ionomer cement reactive glass fiber has fracture toughness of 140% and total energy release rate of
                  440%.
               

               GIC incorporating Niobium pentoxide augments the mechanical properties with biocompatibility and bioactivity. 31

               Recent advances in composites (bioactive composites with antibacterial and remineralising properties) and rechargeable composite
                  and adhesive with long term calcium orphosphate ion release are some recent materials. They have lasting caries inhibition
                  capacity compared previously with composites that lead to recurring caries. Numerous additional antibacterial, antimicrobial
                  dental composites and bonding agents are introduced. 32

            

            
                  Cention N is a new tooth

               Colored material with isofiller that acts as shrinkage and stress reliever.33  Unlike composites, ormocers are acronym for organically modified ceramic technology and are apt alternation for direct aesthetic
                  restorations. 34, 35

            

            
                  Aesthetic posts

               They help in restoration of endodontically treated teeth and their polyethylene fibres give strength to the composite. Ceramic
                  crowns- metals are substituted by these, but there's failure because of the fracture of the bulk in these. Ceramic veneers
                  provide conventional and biologically sound with good dental health of the patient. CAD CAM for ceramic crowns- dentists have
                  used it for almost 2 decades for intraoral Fpd as inlay,onlay,veneer, crown, for implant abutment, CAD CAM uses various metal
                  alloys as Ti, Zro2 and Al2O3. 36

            

            
                  Resin cements

               They have superior tensile, compressive and flexural strength. Also they can be used for various dental restorations. Their
                  bond strength is affected by pretreatment measures and curing steps with the amount of polymerization of the resin cement.
                  37

            

            
                  Ormocers

               Their surplus polymerization allows them to cure without any leftover residual monomers that makes it biocompatible with the
                  tissues to a great extent. 38

            

            
                  Compomers

               They are combination of traditional composite resins with fluoride releasing properties and bond of GICs. In clinically beneficial
                  amounts, these materials release fluorides and so they are aesthetic materials used for teeth restoration. 39 
               

               Ceramics are classified based on moisture as SiO2 containing glass based system, fillers mainly crystalline containing glass
                  based system, glass filler containing crystalline based systems and polycrystalline solids. Ceramics based on processing techniques
                  are powder / liquid and glass based systems, glass based system consisting of machinable or pressure blocks, slurry or computer
                  assisted die processed systems. 
               

            

            
                  Zirconia

               It provides esthetic restorations, used in Prosthodontics, for endodontics post , crown, bridge, also for orthodontic brackets,
                  it's a popular substitute to alumina as a biomaterial. 40

            

         

         
               Discussion

            Today's patient expects esthetics and so the restorative dentist has to understand the patient's desires prior to therapy.
               As Devan says, ' objective is not meticulous restoration of what is missing,but preservation of what remains'. So in esthetics
               also our goal has to be to preserve what remains. In treatment, all principles of esthetic dentistry should be applied and
               with all types of dental prostheses. 41

            Advances in ceramics and veneers restores function and esthetics by minimally invasive technique as they are extremely natural
               looking. Also Denture base characterisation in Prosthodontics is a visual treat as it mimics natural colour, shade and surface
               texture. Enhancement of white esthetic factors as artificial teeth and pink esthetic factors as denture base, is enhanced
               by characterisation of denture base. Implants, CAD CAM, electronic technology for colour matching as colorimeters, spectrophotometers,
               digital camera as filter colorimeter, spectroradiometers- all provide solutions for shade selection. Thus esthetics is an
               advancing field in Prosthodontics and dentists plus dental technicians should use it for advantages of patients. 42

         

         
               Conclusion

            Fabrication of dental materials is designed for dental use. 43 Direct restorative materials are compomers, resin modified GIC, composite resin, amalgam. Indirect restorative materials
               are gold, ceramic- resin hybrid, composite resins. 44 Esthetic and perception of beauty is different for everyone and it also depends on culture experience/self imay. 45 Even though ceramics are so characteristic looking. 46 still clinicians need to assess them in patient's mouth, as masticatory forces and parafunctional habits- may cause failure
               of ceramics.
            

         

         
               Source of Funding

            None.

         

         
               Conflict of Interest

            None.

         

      

      
         
               References

            
                  
                  
                     
                        1 
                              

                     

                     Eman, Helal,   (2024). Esthetics and cosmetics in Prosthodontics: a review. Twist, 19(1), 342–9.
                     

                  

                  
                     
                        2 
                              

                     

                     Brielmann, AA,   (2018). Aesthetics. Curr Biol, 28(16), 859–63.
                     

                  

                  
                     
                        3 
                              

                     

                     Kelleher, MG, Djemal, S & Lewis, N,   (2012). Ethical marketing in'aesthetic' ('esthetic') or'cosmetic dentistry'. Part 1. Dent update, 39(5), 323–6.
                     

                  

                  
                     
                        4 
                              

                     

                     Blatz, MB,   (2019). Evolution of aesthetic dentistry. J Dent Res, 98(12), 1294–304.
                     

                  

                  
                     
                        5 
                              

                     

                     Gharechahi, J, Asadzadeh, N, Shahabian, F & Gharechahi, M,   (2014). Dimensional changes of acrylic denture bases. J Dent (Tehran), 11(4), 398–405.
                     

                  

                  
                     
                        6 
                              

                     

                     Berli, C, Thieringer, FM, Sharma, N, Müller, JA, Dedem, P & Fischer, J,   (2020). Comparing mechanical properties of pressed, milled and 3D printed resins for occlusal devices. J Prosthet Dent, 124(6), 780–6.
                     

                  

                  
                     
                        7 
                              

                     

                     Shady, M, Helalb, E, Khalilb,  MFF & Esmatb, AM,   (2022). Precision and accuracy of digital smile analysis in Removable complete denture. J Arab Soc Med Res, 17, 52–8. 10.4103/jasmr.jasmr_10_22

                  

                  
                     
                        8 
                              

                     

                     Alfouzan, AF, Alotiabi, HM, Labban, N, Al-Otaibi, HN, Taweel, SM Al & AlShehri, HA,   (2021). Color stability of 3D printed denture resins. J Adv Prosthodont, 13(3), 160–71.
                     

                  

                  
                     
                        9 
                              

                     

                     Rasidi, MQZBM, Prabu, D & Pandurangan, KK,   (2018). Assessment of partial edentulism of Kennedy's Class IV and its association to age and arch. Int J Dentistry Oral Sci, 2(3), 11–4.
                     

                  

                  
                     
                        10 
                              

                     

                     Miura, S, S Yamauchi, Kasahara, S, Katsuda, Y, Fujisawa, M & Egusa, H,   (2020). Clinical evaluation of monolithic zirconia crowns: a failure analysis of clinically obtained cases from a 3.5-year
                        study. J Prosthodont, 65(2), 148–154.
                     

                  

                  
                     
                        11 
                              

                     

                     Zhang, Y & Kelly, JR,   (2017). Dental Ceramics for Restoration and Metal Veneering. Dent Clin North Am, 61(4), 797–819.
                     

                  

                  
                     
                        12 
                              

                     

                     Ispas, A,   (2022). Comparative assessment of the functional parameters for metal ceramic and all ceramic teeth restorations in Prosthetic
                        dentistry. Biology (Basel), 11(4), 556. 10.3390/biology11040556

                  

                  
                     
                        13 
                              

                     

                     Mowafy, O El, N El-Aawar & El-Mowafy, N,   (2018). Porcelain veneers. Dent Med Probl, 55(2), 207–11.
                     

                  

                  
                     
                        14 
                              

                     

                     Alothman, Y & Bamasoud, MS,   (2018). The success of dental veneers according to preparation and design and material type. Open Access Maced J Med Sci, 6(12), 2402–8.
                     

                  

                  
                     
                        15 
                              

                     

                     PP Garcia, Costa, RG, Calgaro, M, Ritter, AV, Correr, GM & Cunha, LF,   (2018). Digital smile design and mock up technique for esthetic treatment planning with porcelain laminate veneers. J Conserv Dent, 21(4), 455–8.
                     

                  

                  
                     
                        16 
                              

                     

                     Angelis, F De, D'Arcangelo, C, Angelozzi, R & Vadini, M,   (2023). Retrospective clinical evaluation of a no prep porcelain veneer protocol. J Prosthet Dent, 129(1), 40–8.
                     

                  

                  
                     
                        17 
                              

                     

                     Otaibi, FL Al, AF Althumairy, Ahmadi, BT Al & NM Alkhamis,   (2020). Patients' Preferences on Different Types of Esthetic Treatment in Saudi Arabia. J Contemp Dent Pract, 21(1), 62–7.
                     

                  

                  
                     
                        18 
                              

                     

                     Ansari, SH, Alzahrani, AAA, Abomelha, AMS, Elhalwagy, AEA, Alalawi, TNM & Sadiq, TWM,   (2020). Influence of Social Media towards the Selection of Hollywood Smile among the University Students in Riyadh City.
                        J Family Med Prim Care, 9(6), 3037–41.
                     

                  

                  
                     
                        19 
                              

                     

                     Alanazi, M,   (2020). Snap on Smile: A Systematic Review. Saudi J Oral Dent Res, 5(11), 522–7.
                     

                  

                  
                     
                        20 
                              

                     

                     Soni, R, H Yadav & Kumar, V, 1,  1  (2020). Andrew's bridge system: A boon for huge ridge defect in aesthetic zone. J Oral Biol Craniofac Res, 10(2), 138–40.
                     

                  

                  
                     
                        21 
                              

                     

                     Ranabhatt, R, Singh, K, Siddharth, R, S Tripathi & D Arya,   (2017). Color matching in facial prosthetics: A systematic review. J Indian Prosthodont Soc, 17(1), 3–7.
                     

                  

                  
                     
                        22 
                              

                     

                     Testori, T, Weinstein, T, Scutellà, F, Wang, HL & Zucchelli, G,   (2000). Implant placement in the esthetic area: criteria for positioning single and multiple implants. Periodontal, 77(1), 176–96.
                     

                  

                  
                     
                        23 
                              

                     

                     Zimmermann, M & Mehl, A,   (2015). Virtual smile design systems: a current review. Int J Comput Dent, 18(4), 303–17.
                     

                  

                  
                     
                        24 
                              

                     

                     Bolla, SC, Gantha, NS & Sheik, RB,   (2014). Review of history in the development of esthetics in dentistry. J Dent Med Sci, 13(6), 31–5.
                     

                  

                  
                     
                        25 
                              

                     

                     Satyam, J, Vagarali, H, Pujar, M & Kapshe, N,   (2020). Recent advances and research in aesthetic restorative materials. Int J Oral Health Dent, 6(2), 98–102.
                     

                  

                  
                     
                        26 
                              

                     

                     Sesemann, MR,   (2011). The evaluation of esthetic dental materials. Inside dent, 7(11), 60–3.
                     

                  

                  
                     
                        27 
                              

                     

                     Kadiyala, SV & Raj, JD,   (2016). Recent advances and modifications of dental restorative materials. Int J Recent Adv Multidiscip Res, 3(7), 1609–16.
                     

                  

                  
                     
                        28 
                              

                     

                     Khoroushi, M & Keshani, F,   (2013). A review of glass-ionomers: From conventional glass-ionomer to bioactive glass-ionomer. Dent Res J (Isfahan), 10(4), 411–20.
                     

                  

                  
                     
                        29 
                              

                     

                     Arbaz, S, Bakar, W, Zaripah, W, Dasmawati, M & TP Kannan,   (2018). Various recent reinforcement phase incorporations. J Int Oral Health, 10(4), 161–7.
                     

                  

                  
                     
                        30 
                              

                     

                     Lohbauer, U, Frankenberger, R, Clare, A, Petschelt, A & Greil, P,   (2004). Toughening of dental GIC with reactive glass fibres. Biomater, 25(22), 5217–25.
                     

                  

                  
                     
                        31 
                              

                     

                     Leitune, VCB, Collares, FM, Takimi, A, Lima, GB, Petzhold, CL & Bergmann, CP,   (2013). Niobium pentoxide as a novel filler for dental adhesive resin. J Dent, 41(2), 106–13.
                     

                  

                  
                     
                        32 
                              

                     

                     Zhang, K, Zhang, N, Weir, MD, Reynold, MA, Bai, Y & Xu, HHK,   (2017). Bioactive dental composites and bonding agents having remineralizing and antibacterial characteristics. Dent Clin North Am, 61(4), 669–87.
                     

                  

                  
                     
                        33 
                              

                     

                     Man, JS, Sharma, S, Maurya, S & Maurya, S,   (2018). Cention N a review. Int J Curr Res, 10(5), 111–2.
                     

                  

                  
                     
                        34 
                              

                     

                     Cunha, LG, Alonso, RCB, Santos, PHD & Sinhoreti, MAC,   (2003). Comparative study of surface roughness of ormocer based and conventional composites. J Appl Oral Sci, 11(4), 348–53.
                     

                  

                  
                     
                        35 
                              

                     

                     Kalra, S, Singh, A, Gupta, M & Chadha, V,   (2012). Ormocer an aesthetic direct restorative material. Contemp Clin Dent, 3(1), 48–53.
                     

                  

                  
                     
                        36 
                              

                     

                     Al-Jethani, Y, Baskaradoss, J, Geevarghese, A & AlShehry, M,   (2014). Current trends in Aesthetic dentistry. Health, 6(15), 1941–9.
                     

                  

                  
                     
                        37 
                              

                     

                     Ragish, KM, Sharma, D & Prithviraj, DR,   (2011). Techniques of fabrication of provisional restoration. Int J Dent, 134659. 10.1155/2011/134659

                  

                  
                     
                        38 
                              

                     

                     Kalra, S, Singh, A, Gupta, M & Chadha, V,   (2012). Ormocer an aesthetic direct restorative material. An in vitro study. Contemp Clin Dent, 3(1), 48–53.
                     

                  

                  
                     
                        39 
                              

                     

                     Nicholson, JW,   (2017). Polyacid-modified composite resins ("compomers") and their use in clinical dentistry. Dent Mater, 23(5), 615–22.
                     

                  

                  
                     
                        40 
                              

                     

                     Madfa, A, Al-Sanabani, FA, Al-Qudami, NH, Al-Sanabani, JS & Amran, AG,   (2015). Use of zircyin dentistry. Open Biomaterials J, 5, 1–9. 10.2174/1876502501405010001

                  

                  
                     
                        41 
                              

                     

                       (2003). A fundamental component of Prosthodontics. J California Dent Assoc, 31(7), 535–6.
                     

                  

                  
                     
                        42 
                              

                     

                     Sunny, EK, Joseph, S, Sasidharan, S & Paul, V,  Emerging trends in esthetics in Prosthodontics. Int J Adv Res, 6(10), 983–6.
                     

                  

                  
                     
                        43 
                              

                     

                     Kadiyal, SV & Ra, JD,   (2016). Recent Advances And Modifications Of Dental Restorative Materials - A Review. Int J Recent Adv Multidisciplinary Res, 3(7), 1609–16.
                     

                  

                  
                     
                        44 
                              

                     

                     Anusavice, KJ,   (2003).  Phillips' Science of Dental Materials (11thth ed.).  W B Saunders Co Ltd.  
                     

                  

                  
                     
                        45 
                              

                     

                     Sadowsky, SJ,   (2016). An overview of treatment considerations for esthetic restorations: A review of the literature. J Prosthet Dent, 96(6), 433–42.
                     

                  

                  
                     
                        46 
                              

                     

                     Ajamperi, , Raj, N, Saha, A, Dubey, R & Bumb, P,   (2020). Aesthetic restorative materials in Prosthodontics. TMU J Dent, 7(3), 20–4.
                     

                  

               

            

         

      

      

   EPUB/nav.xhtml

    
      Esthetic dentistry in prosthodontics including restorative materials-Review


      
        		
          Content
        


      


    
  

