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Fundamental scientific understanding of oral diseases associated with tissue-contacting dental and medical devices is primordial to facilitate pathways for their translation to clinical use. The interaction of bacteria with biomaterials’ surfaces has critical clinical implications due to biofilm formation and biofouling. Although biofilms play an important positive role in various ecosystems, they also have many adverse effects, including biofilm-related infections in medical and dental settings.



Biofilms account for up to 80% of the total number of bacteria-related infections, including endocarditis, cystic fibrosis, secondary dental caries, periodontitis, rhinosinusitis, osteomyelitis, non-healing chronic wounds, meningitis, kidney infections, and prosthesis- and implantable device-related infections.



Worldwide, populations of all ages suffer from oral biofilm-trigged diseases, such as dental caries and tooth surrounding tissue infections impacting the human body. New dental materials and biomaterials, currently being introduced, under development, or proposed, are expected to benefit the oral health status. These materials will provide a wide range of diverse functions, from promoting osteogenesis to bacterial biofilm formation inhibition.



In the Special Issue “Bacterial Interactions with Dental and Medical Materials,” encouraging findings on tissue-contacting biomaterials to control biofilms and susceptibility to bacterial colonization and understand mechanisms, clinical perspectives beneficial to healthcare were discussed.



As cariogenic bacterial grows inside the mouth due to lack of caries disease management, the tooth–material interface continues to degrade by bacterial acids leading to increasing premature failure of tooth filling. Bienek et al. [1], Mena Silva et al. [2], Yaghmoor et al. [3], Lu and Jin [4], Lygidakis et al. [5], and Mitwalli et al. [6] investigated the application of polymerizable antibacterial monomers based on di-imidazolium or quaternary ammonium compounds as an antibacterial strategy for resin-based materials in efforts toward caries-related biofilm control.



Looking for the control of and reduction in oral biofilm formation, initiated by bacterial species living in polymicrobial, pathogenic colonies at or below the gingival margin, Mortazavian et al. [7], Afonso Camargo et al. [8], and Torres and Bienek [9] presented antibiofilm strategies targeting adhesion to a substrate via brush-like structures of highly packed polymer chains and silicon carbide coating that could physically repel bacteria to result in a significant reduction in attached bacteria.



The search for new bioactive compounds to prevent dental caries development and progression has led researchers to focus their attention on the use of nanotechnologies, especially hydroxyapatite (HAp), metals, and metal oxide nanoparticles. Garcia et al. [10] investigate the effects of different loadings of cerium dioxide on their radiopacity and degree of conversion of dental adhesives. Nanotechnology applications have offered the opportunity to modulate the formation of dental biofilms using nanoparticles with bioactive effects. Luong et al. [11] have assessed novel nanohydroxyapatite-based desensitizer and its effect on dental adhesives’ bond strength.



Ionescu et al. [12] have looked to the synergistic antibacterial performance of toothpaste containing nano-hydroxyapatite substituted with metal ions. Shimabukuro et al. [13] have investigated both the durability of the antibacterial effect and the surface change of Ag- and Cu-incorporated porous titanium dioxide (TiO2) layer; silver (Ag) and copper (Cu) have been incorporated into the titanium (Ti) surface to realize their antibacterial properties. Ag- and Cu-incorporated TiO2 layers were formed by micro-arc oxidation (MAO) treatment using the electrolyte with Ag and Cu ions. Their collective findings indicated the importance of the time-transient effects of Ag and Cu. This knowledge will help design antibacterial implants based on Ag and Cu’s surface changes. Paterson et al. [14] incorporate silver-doped nano-hydroxyapatite into electrospun scaffolds for applications in bone repair.



Papynov et al. [15] have developed a combination of calcium monosilicate, β-wollastonite (CaSiO3), and hydroxyapatite (HAp), which is a complete analog of a living bone. This approach can pave the way to the fabrication of biocompatible ceramics for bone tissue engineering; thus, contributing another flexible strategy for the synthesis of biomaterials with broad intended applications in traumatology, orthopedics, dentistry, maxillofacial surgery, and other areas of medicine for the recovery, replacement, and reconstruction of the damaged tissue.



As we observe an increasing number of investigations addressing new antibacterial materials and devices, we also face a significant challenge in evaluating the new materials. There is a limited understanding of the mechanisms involved in bacteria–materials interactions in the oral environment. The gaps in the development and application of reliable methodological approaches for the characterization of this new generation of antibacterial materials require considering the complexity and heterogeneity of the disease process investigated.



Garcia-gareta et al. [16] developed a live ex vivo model of persistent infection that can be used for pre-screening biomaterials intended for treating chronic wounds for their antimicrobial and angiogenic potential. This model is relatively simple, quick, and low-cost and mimics the in vivo situation more closely than traditionally used antimicrobial tests using agar plates and dilution assays. Additionally, keeping under the principles of the National Centre for the Replacement Refinement and Reduction of Animals in Research, this model does not require administrative procedures for obtaining ethics committee approval for animal experimentation.



In this Special Issue, there are 16 papers by authors from 9 countries in Asia, Europe, and Latin and North America. Their investigations represent a wide range of aspects related to the current scenario on bacteria interactions with biomaterial surfaces and give timely examples of research activities that can be observed around the globe. We hope that this work will be inspirational for further research on understanding oral diseases associated with tissue-contacting dental and medical devices, new antibiofilm agents, and the relevance of assessing the material using clinically significant biofilm models.






Funding


This research received no external funding.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Bienek, D.R.; Giuseppetti, A.A.; Frukhtbeyn, S.A.; Hiers, R.D.; Florez, F.L.E.; Khajotia, S.S.; Skrtic, D. Physicochemical, Mechanical, and Antimicrobial Properties of Novel Dental Polymers Containing Quaternary Ammonium and Trimethoxysilyl Functionalities. J. Funct. Biomater. 2020, 11, 1. [Google Scholar] [CrossRef]

	



Silva, P.A.M.; Garcia, I.M.; Nunes, J.; Visioli, F.; Leitune, V.C.B.; Melo, M.A.; Collares, F.M. Myristyltrimethylammonium Bromide (MYTAB) as a Cationic Surface Agent to Inhibit Streptococcus mutans Grown over Dental Resins: An In Vitro Study. J. Funct. Biomater. 2020, 11, 9. [Google Scholar] [CrossRef]

	



Yaghmoor, R.B.; Xia, W.; Ashley, P.; Allan, E.; Young, A.M. Effect of Novel Antibacterial Composites on Bacterial Biofilms. J. Funct. Biomater. 2020, 11, 55. [Google Scholar] [CrossRef]

	



Lu, H.; Jin, X. Novel Orthodontic Cement Comprising Unique Imidazolium-Based Polymerizable Antibacterial Monomers. J. Funct. Biomater. 2020, 11, 75. [Google Scholar] [CrossRef]

	



Lygidakis, N.N.; Allan, E.; Xia, W.; Ashley, P.F.; Young, A.M. Early Polylysine Release from Dental Composites and Its Effects on Planktonic Streptococcus mutans Growth. J. Funct. Biomater. 2020, 11, 75. [Google Scholar] [CrossRef]

	



Mitwalli, H.; Balhaddad, A.A.; AlSahafi, R.; Oates, T.W.; Melo, M.A.S.; Xu, H.H.K.; Weir, M.D. Novel CaF2 Nanocomposites with Antibacterial Function and Fluoride and Calcium Ion Release to Inhibit Oral Biofilm and Protect Teeth. J. Funct. Biomater. 2020, 11, 56. [Google Scholar] [CrossRef]

	



Mortazavian, H.; Picquet, G.A.; Lejnieks, J.; Zaidel, L.A.; Myers, C.P.; Kuroda, K. Understanding the Role of Shape and Composition of Star-Shaped Polymers and their Ability to Both Bind and Prevent Bacteria Attachment on Oral Relevant Surfaces. J. Funct. Biomater. 2019, 10, 56. [Google Scholar] [CrossRef]

	



Camargo, S.E.A.; Mohiuddeen, A.S.; Fares, C.; Partain, J.L.; Carey, P.H.; Ren, F.; Hsu, S.-M.; Clark, A.E.; Esquivel-Upshaw, J.F. Anti-Bacterial Properties and Biocompatibility of Novel SiC Coating for Dental Ceramic. J. Funct. Biomater. 2020, 11, 33. [Google Scholar] [CrossRef]

	



Torres, L., Jr.; Bienek, D.R. Use of Protein Repellents to Enhance the Antimicrobial Functionality of Quaternary Ammonium Containing Dental Materials. J. Funct. Biomater. 2020, 11, 54. [Google Scholar] [CrossRef]

	



Garcia, I.M.; Leitune, V.C.B.; Takimi, A.S.; Bergmann, C.P.; Samuel, S.M.W.; Melo, M.A.; Collares, F.M. Cerium Dioxide Particles to Tune Radiopacity of Dental Adhesives: Microstructural and Physico-Chemical Evaluation. J. Funct. Biomater. 2020, 11, 7. [Google Scholar] [CrossRef]

	



Luong, M.N.; Huang, L.; Chan, D.C.N.; Sadr, A. In Vitro Study on the Effect of a New Bioactive Desensitizer on Dentin Tubule Sealing and Bonding. J. Funct. Biomater. 2020, 11, 38. [Google Scholar] [CrossRef]

	



Ionescu, A.C.; Cazzaniga, G.; Ottobelli, M.; Garcia-Godoy, F.; Brambilla, E. Substituted Nano-Hydroxyapatite Toothpastes Reduce Biofilm Formation on Enamel and Resin-Based Composite Surfaces. J. Funct. Biomater. 2020, 11, 36. [Google Scholar] [CrossRef]

	



Shimabukuro, M.; Hiji, A.; Manaka, T.; Nozaki, K.; Chen, P.; Ashida, M.; Tsutsumi, Y.; Nagai, A.; Hanawa, T. Time-Transient Effects of Silver and Copper in the Porous Titanium Dioxide Layer on Antibacterial Properties. J. Funct. Biomater. 2020, 11, 44. [Google Scholar] [CrossRef]

	



Paterson, T.E.; Shi, R.; Tian, J.; Harrison, C.J.; De Sousa Mendes, M.; Hatton, P.V.; Li, Z.; Ortega, I. Electrospun Scaffolds Containing Silver-Doped Hydroxyapatite with Antimicrobial Properties for Applications in Orthopedic and Dental Bone Surgery. J. Funct. Biomater. 2020, 11, 58. [Google Scholar] [CrossRef]

	



Papynov, E.; Shichalin, O.; Buravlev, I.; Belov, A.; Portnyagin, A.; Mayorov, V.; Merkulov, E.; Kaidalova, T.; Skurikhina, Y.; Turkutyukov, V.; et al. CaSiO3-HAp Structural Bioceramic by Sol-Gel and SPS-RS Techniques: Bacteria Test Assessment. J. Funct. Bioceram. 2020, 11, 41. [Google Scholar] [CrossRef]

	



García-Gareta, E.; Binkowska, J.; Kohli, N.; Sharma, V. Towards the Development of a Novel Ex Ovo Model of Infection to Pre-Screen Biomaterials Intended for Treating Chronic Wounds. J. Funct. Biomater. 2020, 11, 37. [Google Scholar] [CrossRef]












	
	
Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.











© 2020 by the author. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (http://creativecommons.org/licenses/by/4.0/).






nav.xhtml


  jfb-11-00083


  
    		
      jfb-11-00083
    


  




  





media/file0.png





