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Abstract 

Biomimetics has transpired into a multidisciplinary approach in the dental medicine. Nowadays, 

these matter have acquired lot of popularity and exhibited excellent results with treatment 

outcome. The biomimetic accession has been activated for variety of applications in restorative 

dentistry. They have been utilized for building up of tooth-tissue defects with the help of 

bioregenerative materials for tissue engineering, bioactive biomaterials and bioinspired peptide 

compounds for re-mineralization.  The various Biomimetic materials used in dentistry are 

categorized into metals, ceramics, polymers and composites. This article highlights the 

mailto:shreya.hegde@manipal.edu


Biomimetic materials and its biomedical applications in dentistry: A literature review 

 

Section A-Review paper 

 

1686 
Eur. Chem. Bull. 2023,12(7), 1685– 1699 

implementation of the biomimetic approaches of various materials and its implications in 

dentistry in various aspects. 

Keywords: Biomaterials; restorative dentistry; polymers; ceramics 

 

Introduction 

Biomimetic is a branch which deals with multidisciplinary mechanisms and biomaterials to 

fabricate products which are caricature in nature.  The term biomimetics a coined by a 

biophysicist Otto Schmitt in the 1950’s. [1] Biomimteic materials has progressed as a new entity 

which has transfigured the shape of dentistry [2]. These biomimetics are available as natural or 

synthetic which promote the repair process [2,3]. The contemporary biomimetics have certain 

characteristics like biocompatibility, bioesthetics, bioregenration etc which mimics the natural 

teeth resulting better treatment success. These biomimetic materials are incorporated in 

restorative materials, implants and prosthesis, direct and indirect restorations, and regenerative 

approaches [3]. Functions of biometically repaired teeth are comparable to those of native dentin. 

[4]. These restorations are inexpensive, have increased longevity, highly esthetic and reduced 

post-operative sensitivity as compared to earlier restorations [4]. Biomimesis is a concept which 

facsimiles the philosophy of fabricating materials in a favorable environment which replicates 

nature [3,4].  

Types of Biomimetic materials  

1. Glass ionomer cement (GIC): 

Developed in 1969, glass ionomer cements are comprised of fluoroaminosilicate powdered glass 

and water-soluble acids. Once the powder is blended with liquid, hardening reaction occurs 

involving neutralization of acidic groups releasing fluorides. [5] Bioactive glass and 

hydroxyapatite are the main components of bioequivalent combinations like 45S5 and S53P4. 

The inclusion of particular alloys, such SS, and ceramics, like zirconia, has improved the 

strength and mechanical qualities of GIC. [6] GIC sealers like KT-308 (GC Corporation 

Company, Tokyo, Japan) prevents the coronal penetration of bacteria much better than zinc 

oxide eugenol sealers.[7] GIC sealer has been found to be effective in treating chronic apical 

periodontitis when paired with antibacterial silver-containing zeolite (ZUT, University of 

Toronto, Ontario, Canada). [8] Glass ionomer impregnated Gutta Percha cones termed as Active 

GP (Brasseler USA, Savannah, GA, USA) are able to bond well to GIC sealers and provides 

better adhesiveness of active GP with intraradicular dentin. [9,10] 

 

2. Resin Based Composites  

R. L Bowen, in 1962 introduced composites proffered with good resistance to wear, better 

esthetics, good radiopacity and improved physical properties. But however, with the advancing 

technology, variety of nanocomposites were developed which had better mechanical and 

physical properties than the traditional composites. Hence, different nanocomposites are enlisted 

in Table 1.  
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                                 Table 1: Evolution of Nanocomposites 

Smart Dentine Replacement (SDR) is considered as a dentin substitute. SDR is a flowable 

composite which is readily used owing to its high penetration depth while curing, less 

polymerization shrinkage, and can be used for bulk-fill in Class I and II cavities upto a depth of 

4mm. [11-13].  

 

3. Ceramics 

Ceramics are considered as amalgamation of non- metallic and metallic salts like oxides, 

silicates, and nitrides. They are available in two forms- amorphous (glass) and crystalline 

[14,15].   

The compilation of covalent and ionic and bonds in ceramics turn them into stiff and brittle 

materials [16]. They are defiant to compressive stresses but, cannot withstand tensile and shear 

stresses [17]. Ceramics are translucent and opaque depending on their crystalline architecture. 

More the amorphous phase, ceramics turn translucent and ceramics appear opaque when the 

crystalline phase is more [18].  These materials are tough and biocompatible [19].  

Hydroxyapatite (HA) is calcium – phosphate ceramic, which are highly recommended to be used 

in medical and dental fields. It is used as a bone replacement material because of the chemical 

bond formed once it is implanted [20,21]. Properties like bioactive, biocompatibility, 

osteoconductivity, and high compressive strength makes it a favorable choice in these fields [22]. 
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Ceraball, a ceramic bone substitute material has shown to have profound results in the field of 

tissue engineering helping in osteogenesis on the scaffold surface. Multipotent mesenchymal 

stem cells, stromal cells, and bone marrow are also transported by it. [23] Fig 1 depicts the 

applications of ceramics in the field of dentistry.  

      
Figure 1: Applications of ceramics in dental medicine 

4. Calcium Hydroxide:  

Herman introduced calcium hydroxide to dentistry in 1928. It was considered as the benchmark 

material for pulp capping procedures. It is commonly utilized as a mineralizing and antibacterial 

agent because of its alkaline nature and reparative dentin development. There are two different 

types of dentinogenesis depending on whether the odontoblasts retain the insults or become 

deformed by them. Reactionary dentinogenesis takes place when the tertiary dentin is formed by 

the focally stimulated antecedent odontoblasts, and reparative dentinogenesis occurs when the 

tertiary dentin is laid down by new entity of secretory cells after the demise of primary 

odontoblast. [24] Ca(OH)2 is also widely used in endodontics as intracanal medicament, closure 

of open apex or apexfication procedures [26, 27]. This material can neutralize lactic acid 

produced by osteoclasts preventing tissue destruction and releases growth factors aiding in pulpal 

repair [28, 29]. 

Calcium Sulfate is one of the prototype of calcium hydroxide has proven to be osteoconductive, 

bio-absorbable, permits fibroblast migration, biocompatible, and does not increase the blood 

calcium levels. Recently, granular version of calcium sulfate with poly-l-lactic acid is invented to 

reduce the rate of degradation. [30] 
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Calcium Phosphates play a pivotal role in physiologic and pathologic mineralization. They are 

commonly used in the form of cements, pastes, scaffolds and ceramics. Variable categories of 

calcium phosphate materials are listed in Table 2. [31] 

 
Table 2: Various forms of calcium phosphate materials 

 

Calcium Enriched mixture (CEM), another calcium formulation consisting of sulfur trioxide, 

calcium oxide, silicon dioxide, and phosphorous pentoxide. It has been thought to promote 

cementum formation and multiplication of stem cells. [32] 

Calcium silicate based materials/ Bioceramic based material/tricalcium silicate, is another type of 

calcium product. The various calcium silicate materials are classified as: 

a. Mineral Trioxide Aggregate (MTA): MTA as introduced by Mahmoud Torabinejad. It was 

originally formulated as Portland cement as root repair material. It was later modified to MTA, 

composed of bismuth oxide for radio-opacity, calcium sulphate, calcium aluminoferrite, calcium 

aluminate, and silicate of calcium. Clinical applications include apexification, apicectomy, deep 

caries management, retrograde root end filling, and repair of  perforation sites [30,31]. Various 

studies have shown that the necrotic zone formed with MTA was less caustic than calcium 

hydroxide [32, 33]. 

There are four types of MTA formulations which are enlisted in Table 3.  

MTA Formulation Description  

1. MTA fillapex (angelus solutions 

odonatological, Londrina, PR, Brazil) 

A calcium silicate bioceramic root canal sealer which was developed to 

improve the strength of the sealer and biocompatibity of MTA. [33,34] 

2.   MTA angelus (Aangelus, Londrina, 

PR,  Brazil)  

Consists of 20% bismuth oxide and 80% Portland cement which has a 

setting time of 14mins. [35,36] 

3. Pozzolan cement (Endocem) (Maruchi, 

Wonju, Korea)  

Rapid set material obtained from MTA and does not comprise any 

chemical accelerator. [37] 

4.   MTA plus (Avalon biomed Inc., 

Bradenton, FL, USA)  

Diaphanous powdered RC sealer with the ingredients indistinguishable 

to Proroot MTA. [38] 

 

Table 3: Types of MTA formulations 
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b. Calcium Aluminate Cement (Binderware, São Carlos, SP, Brazil): This cement was produced by 

Federal University of São Carlos. It consists of iron oxide, silica, calcium oxide, magnesium 

oxide and alumina.[39,40] These cements manages the action of certain impurities like iron 

oxide which results in tooth discoloration and since they are free of MgO and CaO preventing 

material expansion when in contact with saliva or moisture. [41,42] 

 

c. Biodentine ™ (Septodont, Saint-Maur-des-Fossés, France): This material is comparable to MTA 

which liberates calcium ions, activates formation of reparative dentin, antimicrobial and 

biocompatible material [43]. Biodentine is commercially available as powder and liquid. 

Calcium carbonate, Di and tri calcium silicate, iron oxide and zirconium oxide, constitutes the 

powder compartment. CaCl2 (accelerator) and a hydrosoluble polymer (water reducing agent) 

form the liquid part. Since the mechanism of action closely resembles to calcium hydroxide, 

biodentine can be employed for deep caries management, apicoectomy, and apexification 

procedures. It has been demonstrated that biodentine, when combined with dentine, produces 

"Mineral Infiltration Zone," or tag-like structures next to the interfacial layer, which enhances the 

adhesive qualities. [44]. It has enhanced physical characteristics, a shorter setting time (12 

minutes), and it encourages the proliferation of cells similar to odontoblasts and mineralization. 

[45]. 

 

d. Bioaggregate (BA) (Innovative Bioceramix Inc., Vancouver, BC, Canada): Dicalcium silicate, 

tricalcium silicate, monobasic Ca3(PO4)2, amorphous SiO2, and tantalum PO4 (radiopacifier) are 

used to make nanoparticle powder, while deionized water is used to make the liquid component. 

This formulation is aluminum free, stimulating the multiplication of human PDL fibroblasts and 

assists regeneration of periodontal tissues.[46-49] 

 

5. Endosequence Root Repair Material (ERRM) putty, ERRM paste RRM putty fast set (FS) and 

iroot FS: This substance is offered as an intranasal medication in the forms of preloaded syringe 

paste and moldable premixed putty (iRoot BP Plus). It consists of monobasic calcium phosphate, 

zirconium oxide, calcium silicates, and tantalum oxide.[32, 50,51] It forms tag like structures 

inside the dentinal tubules. [45] RRM’s helps in the growth of the gingival fibroblasts on the 

surface. [46,47] RRMs, which can be distinguished from MTA, bioaggregate, and Biodentin, are 

single component, premixed materials that can be utilized straight from the syringe or a small 

screw-cap box without the need for mixing. The first setting time for RRM putty Fast Set (FS) is 

20 minutes. [46,52] A line of materials called iRoot FS (Brasseler USA, Savannah, GA) has 

better handling qualities and a quicker setting time.[32,53]  

 

6. Bioceramic sealers  

a. Bioceramic Gutta-Percha: These gutta percha cones have bioceramic nanoparticles incorporated 

within and on the surface that have been laser-verified for tip and accuracy. This "three-
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dimensional" bonded healing is made possible by these cones with ingested bioceramic sealers. 

[32] 

b. Endosequence BC sealer ((Brasseler USA, Savannah, GA) or iRoot SP root canal sealer 

(Innovative Bioceramix Inc., Vancouver, BC, Canada): This root canal sealant is already mixed 

and contains the following bioceramic ingredients: ZrO2, di- and tri- calcium silicate, monobasic 

Ca3(PO4)2, colloidal silica, calcium silicates, and Ca(OH)₂  [54]. A few properties of the iRoot 

SP include alkaline pH, water loving, and enhanced calcium hydroxide release. [55] 

 

7. Bioactive Glass (BAG): In restorations, mouth prophylaxis, polishing processes, desensitising 

toothpastes, bonding, and bone regeneration, calcium sodium phosphosilicate is used [56–58]. 

BAG fragments were combined with 50% bismuth oxide and utilised for root canal obutration in 

a study by Mohn et al. BAG has demonstrated antibacterial activity that is pH dependent. [59] 

8. Re-mineralizing substances:  

a. Casein phosphopeptide amorphous calcium phosphate (CPP-ACP): It is possible to try to 

remineralize subsurface carious surfaces by diffusing Ca and PO4 ions into the tooth substrate. 

The primary phosphoprotein in cow's milk, caesin has sensory qualities. Calcium and phosphate 

are balanced in soluble form by CPP, which also serves as a source of both nutrients.[56] The 

improved mechanical, compressive and microtensile bond strengths, Ca, PO4, and F ions are 

released when CPP nanoparticles are crosslinked to GIC. [60] 10% of the weight of either MI 

PasteTM (USA and Japan) or Tooth Mousse TM (Europe and Australasia) is made up of CPP-

ACP nanocomplexes. [56] 

b. Demineralized dentin (dDM) is a dentinal matrix that is used as an implant biomaterial and has 

the capacity to promote osteogenesis and chemotaxis. Chromogenesis and osteogenesis are 

triggered when dDM comes into touch with mesenchymal cells. [61] Enhancing biochemical and 

biomechanical characteristics is achieved by incorporating Galla chinensis extract into the 

dentinal matrix. [62] 

c. Enamel matrix derivative (EMD): This is constructed from porcine enamel matrix (Emdogain; 

Straumann AG, Basel, Switzerland), and it has been used to gradually restore the functionality of 

PDL, cementum, and alveolar bone in cases of grade III attachment loss by engaging 

cementoblasts on the root surface. [63] 

d. Growth Factors: These chemicals are essential for the healing of wounds. Neutrophil chemotaxis, 

which is aided by platelet-derived growth factor (PDGF), results in the production of collagen 

when it interacts with other GFs. The KGF, in conjunction with keratinocyte differentiation, is 

crucial for the re-epithelialization of wounds. Collagen synthesis and extracellular matrix 

deposition are induced by transforming growth factor (TGF). The FGF promotes matrix 

synthesis, ontogenesis, and fibroblast differentiation. At the capillary level, VEGF enhances 

vascular leakage. The behavior of EGF is autocrine. [64] The KGF-2 agonist ketivance aids in 

the prevention of oral mucositis. For all surgical wounds, Juvista, a recombinant TGF-b3, is 

administered as a growth factor reinforcer. [64] 
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e. Bone Morphgenic Proteins (BMPs): BMPs are recognized to be essential in osseous grafting for 

implant insertion, fracture remodelling, and spine fusion. It promotes brain cell development, 

alkaline phosphatase activity, proteoglycan biosynthesis in chondroblasts, collagen anabolism in 

osteoblasts, and monocyte chemotaxis. In high risk individuals, BMP-2 and BMP-7 are better to 

autologous bone transplantation. [65] 

f. Platelet Concentrates: The first description of platelet concentrates was by Whitman et al. [66] A 

great pedigree of several growth factors, including PDGF, TGF-B, and IGF-1, which modulates 

wound healing, is PRP, which is obtained using differential centrifugation. Unlike PRF, PRP 

requires biochemical blood management along with anticoagulants, whereas PRF does not. [67] 

Choukroun's second-generation platelet concentrate, leucocyte and platelet rich fibrin (L-PRF), 

is devoid of gel-forming agents and anticoagulants. [68,69] 

g. Polyhedral Oligomeric Silsesquioxanes (POSS): By combining POSS molecules, bioactive 

substances including polyhedral oligomeric silsesquioxanes (POSS) and polyhedral oligomeric 

silicates (POS) are created, providing a nanoscopic topography that serves as a reservoir for 

cellular regulation, bioavailability, and differentiation. The creation of dentin adhesives and 

composites with superior physical and mechanical properties has been made possible thanks to 

POSS. [70] 

 

9. Metallic Biomaterials: These biomaterials are used to create medical equipments for the 

substitution of hard tissues, such as dental implants, prosthetic hip joints, and bone plates. These 

applications frequently involve the use of stainless steel (SUS 316L SS, an austenitic stainless 

steel), cobalt alloys, pure titanium, and Ti-6al-4v. [71,72] Implant Biomaterials/Biomimetic 

Coatings on Implants: Implants are made using metals, metal alloys, ceramics, organic 

substances, and artificial polymers. Tantalum, Ti, and the alloys Ti-Al-Va, Co-Cr-Mb, and Fe-

Cr-Ni are examples of metals and metal alloys. Hafnium, tungsten, and zirconium implants have 

recently been evaluated. [73] Robotic processes are used to create the coating on metal that is 

coated with hydroxyapatite. [73]. Some beneficial substances include the Arg-Gly-Asp 

tripeptide, protein kinase A, bone morphogenetic protein-2 (BMP2), and phospholipase A2 [73]. 

 

10. Polymers 

With the upcoming latest materials in dentistry, polymers are becoming demanding. One of the 

most widely used polymeric base material is exclusively employed in complete and partial 

denture fabrication. Various dental materials like pits and fissure sealants, resin cements and 

denture liners, consists of polymers [74]. However, PMMA is considered as the gold standard for 

denture bases. PMMA are easy to repair, less cost effective, easily available, less soluble, and 

easy to fabricate. Biggest disadvantage of PMMA is that it readily fractures due to high impact 

strength [75].  

Offlate polymers are being used in tissue engineering and regenerative approaches. Research has 

shown that the employment of poly lactic-co-glycolic acid (PLGA) in extraction socket before 
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the placement of metallic implants helps in healing of the alveolar socket and ossification [76-

78]. 

In tissue engineering, Polymers are employed as delivery vehicles for the embedding of growth 

factors. These growth factors are marked with polymers and carried to the desired spot for the 

prolonged release [79].  

11. Smart Materials:  

They are the materials that are naturally able to adapt to changes in the environment and are very 

perceptive. Active and passive smart materials are divided into two categories. Active smart 

materials use a feedback loop to assist them behave like a cognitive response using an actuator 

circuit, whereas passive materials react to external stimuli without any external force. [80] Table 

4 depicts the various smart materials in dentistry 

Smart materials Description  

a. Smart pressure 

bandages 
As these bandages come into touch with blood, they shrink and 

provide pressure to the wound. 

b. Smart suture:  This suture material forms a flawless knot on its own and has shape 

memory. 

c. Hydrogel Changes in temperature, pH, magnetic field, or electric field cause 

this intelligent material to contract plastically. 

d. Amorphous calcium 

phosphate-containing 

smart composites 

(ACP) 

ACP is incorporated into composite materials to aid in the long-term, 

sustained release of calcium and phosphorous, avoiding cavities. 

e. Cercon Smart ceramics: Metal free smart material, which is biocompatible 

and produces life like restoration resisting crack formation. The 

disadvantages of PFM, which are not an issue with Ceron, are dark 

margins and synthetically created grey silhouette from the concealed 

metal.  

f. Smart fibers for laser 

dentistry 
Using hollow-core photonic crystal fibres (PCFS), high-fluency laser 

radiation capable of ablating tooth structure is carried. These PCF 

fibres assist in transmitting plasma emission onto tooth surfaces for 

optical and investigative diagnosis. [80] 
 

Table 4: Types of Smart materials in dentistry  

 

12. Bioresorbable materials: These materials dissolve and get replaced with tissues like bone. These 

materials get hydrolyzed into smaller particles through enzymes or hydrolytic approaches. This 
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entity of bioactive materials is extensively used for regenerative medicine approaches. Polylactic 

acid, Cellulose, acetate, nitrocellulose, etc are included in this category of materials [3,4].  

 

 

Conclusion 

Biomimetic materials is recently included in dentistry which restores and repairs the tissues is the 

most natural aspect. The characteristics and properties of biomimetic materials similitudes the 

tooth structure helping to restore the tissues in a natural way. These biomimetic materials are 

well equipped with genetic engineering strategies like pulp regenerative techniques and 

approaches. This paper apotheosis the applications and implications of biomimetic materials in 

dentistry.  
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 Ti : Titanium  
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 ACP:  Amorphous calcium phosphate  

Acknowledgements: Not applicable. 

Author contributions 

RM: Conceptualization, writing—original draft. SH:  Writing—review and editing. All authors 

read and approved the final manuscript. 

Funding: Nil 

Availability of data and materials: Not applicable. 

Declarations 

Ethics approval and consent to participate: Not applicable. 

Consent for publication: All authors have reviewed and approved this manuscript. 

Competing interests: The authors declare no conflicts of interest associated with this 

publication and there has been no significant financial support for this work that could have 

influenced its outcome.  

References  

1. Harkness, J.M. An idea man (the life of Otto Herbert Schmitt). IEEE Eng. Med. Biol. Mag. 

2004, 23, 20–41. 

2. Zahra A, Zahra S , Mohammad J A. Application of Biomaterials in Dentistry. Curr Trends 

Biomedical Eng & Biosci. 2017; 2(3): 555588. DOI: 10.19080/CTBEB.2016.01.555588. 

3. Bayne SC Dental biomaterials: where are we and where are we going? Journal of dental 

education 2005; 69(5): 571-585. 

4. Karma M, et al. Biomimetics in dentistry. Indian J Dent Edu 2010;3:107-113. 

5. Bruyen D, et al. The use of glass ionomer cements in both conventional and surgical 

endodontics. Int Endod J 2004;37:91-104. 

6. Madan, et al. Tooth remineralization using bio-active glass - A novel approach. J Academy Adv 

Dental Research 2011;2:45-49. 

7. Friedman, et al. In vivo resistance of coronally induced bacterial ingress by an experimental 

glass ionomer cement root canal sealer. J Endod 2000;26:1-5. 

8. Patel V, et al. Suppression of bacterial adherence by experimental root canal sealers. J Endod 

2000;26:20-24. 



Biomimetic materials and its biomedical applications in dentistry: A literature review 

 

Section A-Review paper 

 

1696 
Eur. Chem. Bull. 2023,12(7), 1685– 1699 

9. Koch K and Brave D. A new endodontic obturation technique. Dentistry Today 2006;25:102-

104. 

10. Donadio M, et al. Cytotoxicity evaluation of Activ GP and Resilon cones in vitro. Oral Surg Oral 

Med Oral Pathol Oral Radiol Endod 2008;106:76-79. 

11. Ilie N and Hickel R. Investigations on a methacrylate-based flowable composite based on the 

SDR™ technology. Dent Mater 2011;27:348-355. 

12. Roggendorf MJ, et al. Marginal quality of flowable 4-mm base vs conventionally layered resin 

composite. J Dent 2011;39:643-647. 

13. Koltisko B, et al. The polymerization stress of flowable composites. J Dent Res 2010;89:321 

14. Bhat S, Kumar A. Biomaterials and bioengineering tomorrow’s healthcare. Biomatter. 2013 Jul 

19;3(3):e24717. 

15. Givan DA. Precious metals in dentistry. Dental Clinics of North America 2007; 51(3): 591-601. 

16. Krishna Prasada L, Syed Manzoor Ul Haq Bukhari. Biomaterials in Restorative Dentistry and 

Endodontics: An Overview. International Journal of Current Advanced Research 2018; 7(2G): 

10065-10070. 

17. Kelly JR, Nishimura I, Campbell SD (1996) Ceramics in dentistry: historical roots and current 

perspectives. The Journal of prosthetic dentistry 75(1): 18-32. 

18. Höland, Rheinberger V, Apel E, van’t Hoen C, Höland M, et al. (2006) Clinical applications of 

glass-ceramics in dentistry. Journal of Materials Science: Materials in Medicine 17: 1037-1042. 

19. McLaren EA, Cao PT (2009) Ceramics in dentistry-part I: classes of materials. Inside dentistry 

5(9): 94-103. 

20. Denry IL (1996) Recent advances in ceramics for dentistry, Critical Reviews in Oral Biology & 

Medicine 7: 134-143. 

21. Okumura M, Ohgushi H, Dohi Y, Katuda T, Tamai S. Osteoblastic phenotype expression on the 

surface of hydroxyapatite ceramics. J Biomed Mater Res 1997;37:122–9 

22. Narita H, Itoh S, Imazato S, Yoshitake F, Ebisu S. An explanation of the mineralization 

mechanism in osteoblasts induced by calcium hydroxide. Actabiomaterialia. 2010 Feb 

28;6(2):586-90. 

23. Douglas T, et al. Novel ceramic bone replacement material CeraBalls seeded with human 

mesenchymal stem cells. Clin Impl Res 2010;21:262-267. 

24. Sangwan P, et al. Tertiary dentinogenesis with calcium hydroxide: a review of proposed 

mechanisms. Int Endod J 2013;46:3-19. 

25. Fonseca RG, de Almeida JG, Haneda IG, Adabo GL (2009) Effect of metal primers on bond 

strength of resin cements to base metals. The Journal of prosthetic dentistry 101(4): 262-268. 

26. Schmalz G, Garhammer P (2002) Biological interactions of dental cast alloys with oral tissues. 

Dental Materials 18(5): 396-406. 

27. Knosp H, Holliday RJ, Corti CW (2003) Gold in dentistry: alloys, uses and performance. Gold 

Bulletin 36(3): 93-102. 



Biomimetic materials and its biomedical applications in dentistry: A literature review 

 

Section A-Review paper 

 

1697 
Eur. Chem. Bull. 2023,12(7), 1685– 1699 

28. Oleszek-Listopad J, Sarna-Bos K, Szabelska A, Czelej-Piszcz E, Borowicz J, (2015) The use of 

gold and gold alloys in prosthetic dentistry–a literature review. Current Issues in Pharmacy and 

Medical Sciences 28(3): 192-195. 

29. Chen X, Chadwick TC, Wilson RM, Hill RG, Cattell MJ (2011). Crystallization and flexural 

strength optimization of fine-grained leucite glass-ceramics for dentistry. Dental Materials 

27(11): 1153- 1161. 

30. Mazor, et al. Bone Repair in Periodontal Defect Using a Composite of Allograft and Calcium 

Sulfate ( DentoGen) and a Calcium barrier. J Oral Implantol 2011;37:287-292. 

31. Legeros RZ. Calcium phosphate materials in restorative dentistry: a review Adv Dent Res 

1988;2:164-180. 

32. Asgary, et al. Vital pulp therapy using calcium-enriched mixture: An evidence-based review. J 

Conserv Dent 2013;16:92-98. 

33. Assmann E, et al. Dentin bond strength of two mineral trioxide aggregate based and one epoxy 

resin-based sealers. J Endod 2012;38:219-221. 

34. Silva EJ, et al. Evaluation of cytotoxicity and physicochemical properties of calcium silicate-

based endodontic sealer MTA Fillapex. J Endod 2013;39:274-277. 

35. Duarte, et al. pH and calcium ion release of two root end filling materials. Oral Surg Oral Med 

Oral Pathol Oral Radiol Endod 2003;95:345-347. 

36.  Santos, et al. Setting time and thermal expansion of two endodontic cements. Oral Surg Oral 

Med Oral Pathol Oral Radiol Endod 2008;106:77-79. 

37. Choi Y, et al. Biological Effects and Washout Resistance of a Newly Developed Fast-setting 

Pozzolan Cement. J Endod 2013;39:467-472. 

38. Gandolfi, et al. Ion release, porosity, solubility, and bioactivity of MTA Plus tricalcium silicate. J 

Endod 2014;40:1632-1637. 

39. Aguilar FG, et al. Biocompatibility of new calcium aluminate cement (EndoBinder). J Endod 

2012;38:367-371. 

40. Silva, et al. Evaluation of cytotoxicity and up-regulation of gelatinases in fibroblast cells by three 

root repair materials. Int Endod J 2012;45:49-56. 

41. Garcia LD, Aguilar FG, Rossetto HL, et al. Staining susceptibility of new calcium aluminate 

cement (EndoBinder) in teeth: a 1-year in vitro study. Dent Traumatol 2012. 

42.  Parirokh M, Torabinejad M. Mineral trioxide aggregate: a comprehensive literature review part 

III: clinical applications, drawbacks, and mechanism of action. J Endod 2010;36:400-13. 

43. N Raura, A Garg , A Arora, M Roma (2020) Nanoparticle technology and its implications in 

endodontics: a review. Biomaterials Research (2020) 24; 21:1-8. 

44. Atmeh, et al. Dentin-cement Interfacial Interaction: Calcium Silicates and Polyalkenoates. J Dent 

Res 2012;91:454-459. 

45. Asgary, et al. Vital pulp therapy using calcium-enriched mixture: An evidence-based review. J 

Conserv Dent 2013;16:92-98. 

46. Haapasalo M, et al. Clinical use of bioceramic materials. Endod. Topics 2015;32:97-117. 



Biomimetic materials and its biomedical applications in dentistry: A literature review 

 

Section A-Review paper 

 

1698 
Eur. Chem. Bull. 2023,12(7), 1685– 1699 

47. Zhang H, et al. Dentin enhances the antibacterial effect of mineral trioxide aggregate and 

bioaggregate. J Endod 2009;35:221-224. 

48. Yuan, et al. Effect of bioaggregate on mineral-associated gene expression in osteoblast cells. J 

Endod 2010;36:1145-1148. 

49.  Yan, et al. Effect of bioaggregate on differentiation of human periodontal ligament fibroblasts. 

Int Endod J 2010;43:1116-1121. 

50. Lovato KF, et al. Antibacterial activity of EndoSequence root repair material and ProRoot MTA 

against clinical isolates of Enterococcus faecalis. J Endod 2011;37:1542-1546. 

51. Shi S, et al. Comparison of in vivo dental pulp responses to capping with iRoot BP Plus and 

mineral trioxide aggregate. Int Endod J 2015. 

52. Ma, et al. Biocompatibility of two novel root repair materials. J Endod 2011;37:793-798. 

53. Zhou, et al. In vitro cytotoxicity evaluation of a novel root repair material. J Endod 2013;39:478-

483. 

54. Hess D, et al. Retreatability of a bioceramic root canal sealing material. J Endod 2011;37:1547-

1549. 

55. Zhang H, et al. Antibacterial activity of endodontic sealers by modified direct contact test against 

Enterococcus faecalis. J Endod 2009;35:1051-1055. 

56. Wang Z, et al. Dentine remineralization induced by two bioactive glasses developed for air 

abrasion purposes. J Dent 2011;39:746-756. 

57. Vollenweider, et al. Remineralization of human dentin using ultrafine bioactive glass particles. 

Acta Biomater 2007;3:936-943. 

58. Blaker, et al. In vitro evaluation of novel bioactive composites based on Bioglass-filled 

polylactide foams for bone tissue engineering scaffolds. J Biomed Mater Res A 2003;67:1401-

1411. 

59. Mohn D, et al. Radioopaque nanosized bioactive glass for potential root canal application: 

evaluation of radiopacity, bioactivity and alkaline capacity. Int Endod J 2010;43:210-217. 

60. Mazzaoui SA, et al. Incorporation of Casein Phosphopeptide-Amorphous Calcium Phosphate 

into a Glass ionomer Cement. J Dent Res 2003;82:914-918. 

61. Gruskin, et al. Demineralized bone matrix in bone repair: History and use. Adv Drug Deliv Rev 

2012;64:1063-1077. 

62. Deng, et al. Characterization of Dentin Matrix Biomodified by Galla Chinensis Extract. J Endod 

2013;39:542-547. 

63. Lyngstadaas SP, et al. Enamel matrix proteins; old molecules for new applications Orthod 

Craniofac Res 2009;12:243-253. 

64. Greco III JA and Nanney LB. Growth Factors - Modulators of Wound Healing. In: David B. 

Hom, Patricia A. Hebda, (ed.) Essential Tissue Healing of the Face and Neck, Connecticut: BC 

Decker Inc, People’s medical publishing house, 2009;388-398. 

65. Shah, et al. Bone Morphogenic Protein: An Elixir for Bone Grafting-A Review. J Oral Implantol 

2012;38:767-778. 



Biomimetic materials and its biomedical applications in dentistry: A literature review 

 

Section A-Review paper 

 

1699 
Eur. Chem. Bull. 2023,12(7), 1685– 1699 

66. Whitman DH, et al. Platelet gel: an autologous alternative to fibrin glue with applications in oral 

and maxillofacial surgery. J Oral Maxillofac Surg 1997;55:1294-1299. 

67. Vishal Sood, et al. Platelet Concentrates - Part I. Indian J Dent Sci 2012;4:119-123. 

68. Choukroun J, et al. Uneopportunité en paroimplantologie : l e PRF. Implantodontie 2001;42:55-

62. 

69. Dohan DM, et al. Platelet-rich fibrin (PRF): a second generation platelet concentrate. Part I: 

Technological concepts and evolution. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 

2006;101:e37-e44. 

70. Ayandele E, et al. Polyhedral Oligomeric Silsesquioxane (POSS)-Containing Polymer 

Nanocomposites. Nanomater 2012;2:445-475. 

71. Niinomi M. Metallic biomaterials. J Artif Organs 2008;11:105-110. 

72. Holzapfel BM, et al. How smart do biomaterials need to be? A translational science and clinical 

point of view. Adv Drug Deli Rev 2013;65:581-603. 

73. Muddugangadhar BC, et al. Biomaterials for Dental Implants: An Overview. Int J Oral Implantol 

and Clin Res 2011;2:13-24. 

74. Alla R, Swamy K, Vyas R (2015) Conventional and contemporary polymers for the fabrication 

of denture prosthesis: part I-overview, composition and properties. International Journal of 

Applied Dental Sciences 1(4): 82-89. 

75. Yildiz O, Seyrek M, Guven Polat G, Marti Akgun O, Macit E (2014) Dental Polymers: Effects 

on Vascular Tone, Encyclopedia of Biomedical Polymers and Polymeric Biomaterials. Taylor & 

Francis, New York, USA, pp. 1-13. 

76. Nair PR, Schug J (2004) Observations on healing of human tooth extraction sockets implanted 

with bioabsorbable polylacticpolyglycolic acids (PLGA) copolymer root replicas: a clinical, 

radiographic, and histologic follow-up report of 8 cases, Oral Surgery Oral Medicine Oral 

Pathology Oral Radiology and Endodontology 97(5): 559-569. 

77. M Roma, Hegde S, Thomas MS (2016) Biobanking in dentistry. J. Pharm. Sci. & Res. Vol. 8(8), 

2016, 767-771. 

78. Ensanya Ali Abou Neel, Wojciech Chrzanowski, Vehid M Salih, Hae- Won Kim, Jonathan C 

Knowles (2014) Tissue engineering in dentistry. Journal of dentistry 42(8): 915-928. 

79. Jones JR. Reprint of: Review of bioactive glass: From Hench to hybrids. Actabiomaterialia. 2015 

Sep 1;23:S53-:43-6082. 

80. Pawan G, et al. Bio-Smart dentistry: stepping into the future. Trends Biomater Artif Organs 

2008;21:94-97. 

 

 

 

 

 


