

  materials-14-03835




materials-14-03835







Materials 2021, 14(14), 3835; doi:10.3390/ma14143835




Editorial



Special Issue “Absorbable Metals for Biomedical Applications”



Hendra Hermawan 1,*[image: Orcid] and Mehdi Razavi 2





1



Department of Mining, Metallurgical and Materials Engineering, Université Laval, Quebec City, QC G1V 0A6, Canada






2



BiionixTM (Bionic Materials, Implants & Interfaces) Cluster, Department of Internal Medicine, College of Medicine, University of Central Florida, Orlando, FL 32827, USA









*



Correspondence: hendra.hermawan@gmn.ulaval.ca







Received: 5 July 2021 / Accepted: 8 July 2021 / Published: 9 July 2021










Current temporary metal implants made from titanium or stainless steel are not absorbable. Thus, a second surgery is needed to remove the implants after the tissue heals, or (for children) after they outgrow their implants. This second surgery is costly and involves additional risks of infections and pain for the patient. Therefore, absorbable metals are currently generally preferred and being investigated. Absorbable metals have shown significant clinical potential as an alternative to polymers in implant applications, where the material is eventually replaced by healthy, functioning tissue. However, several challenges remain before these metals can be translated to humans. First, the metal alloys with sufficient strength contain aluminum, yttrium, or lithium, all of which pose serious concerns for long-term toxicity. Second, in some cases such as magnesium alloys, they degrade too rapidly, and as a result, also generate possibly harmful hydrogen gas pockets. Consequently, these implants lose their mechanical integrity before the host tissue heals.



Innovations and further improvements are required, especially for load-bearing implants. The main focus of this Special Issue is to therefore collect scientific contributions dealing with the development of absorbable metals with improved and unique corrosion and mechanical properties for applications in highly loaded implants, or cardiovascular and urethral stents. This Special Issue assembles a group of highly original manuscripts that present a range of exciting innovations in alloying [1,2,3] and compositing [4], along with their testing and assessments [5,6,7] to introduce novel medical implants based on magnesium [2,3,4,8,9], zinc [1,7], or iron [10,11]. As the biointerface plays an important role in implant–tissue interactions, contributions to implant coating and surface engineering strategies and their effects on the implant properties and corrosion are also discussed [8,10,12]. Two studies on mechanical testing of implants made of biodegradable polymer composites provide a complimentary benchmark toward clinical application of absorbable metal implants [13,14].



Finally, the concept of absorbable metal implants might result in a significant impact on the future work of standardization agencies. However, standardization must be balanced with the main challenge in the field, which remains the successful translation of this innovative concept into medical products that guarantee the growth of the absorbable metal field. Genetic-based methods and biomarkers should be studied with more depth to evaluate their biocompatibility and bioactivity.



Contributions have been solicited from scientists working in the fields of biomaterials, tissue engineering, bioengineering, and medicine. Finally, the Editors give special thanks to the authors, and to the editorial team of Materials, for collaborative and peer-review process.



We hope you will enjoy reading this issue as much as we had the pleasure of assembling it.






Funding


This research received no external funding.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Klíma, K.; Ulmann, D.; Bartoš, M.; Španko, M.; Dušková, J.; Vrbová, R.; Pinc, J.; Kubásek, J.; Ulmannová, T.; Foltán, R.; et al. Zn–0.8 Mg–0.2 Sr (wt.%) Absorbable Screws—An In-Vivo Biocompatibility and Degradation Pilot Study on a Rabbit Model. Materials 2021, 14, 3271. [Google Scholar] [CrossRef] [PubMed]

	



Fedele, G.; Castiglioni, S.; Maier, J.A.; Locatelli, L. High Magnesium and Sirolimus on Rabbit Vascular Cells—An In Vitro Proof of Concept. Materials 2021, 14, 1970. [Google Scholar] [CrossRef] [PubMed]

	



Wen, Y.; Liu, Q.; Zhao, W.; Yang, Q.; Wang, J.; Jiang, D. In Vitro Studies on Mg-Zn-Sn-based Alloys Developed as a New Kind of Biodegradable Metal. Materials 2021, 14, 1606. [Google Scholar] [CrossRef] [PubMed]

	



Cao, G.; Zhang, L.; Zhang, D.; Liu, Y.; Gao, J.; Li, W.; Zheng, Z. Microstructure and Properties of Nano-hydroxyapatite Reinforced WE43 Alloy Fabricated by Friction Stir Processing. Materials 2019, 12, 2994. [Google Scholar] [CrossRef] [PubMed]

	



Zimmermann, T.; Hort, N.; Zhang, Y.; Müller, W.-D.; Schwitalla, A. The Video Microscopy-linked Electrochemical Cell: An Innovative Method to Improve Electrochemical Investigations of Biodegradable Metals. Materials 2021, 14, 1601. [Google Scholar] [CrossRef] [PubMed]

	



Champagne, S.; Mostaed, E.; Safizadeh, F.; Ghali, E.; Vedani, M.; Hermawan, H. In Vitro Degradation of Absorbable Zinc Alloys in Artificial Urine. Materials 2019, 12, 295. [Google Scholar] [CrossRef] [PubMed]

	



Paramitha, D.; Chabaud, S.; Bolduc, S.; Hermawan, H. Biological Assessment of Zn–based Absorbable Metals for Ureteral Stent Applications. Materials 2019, 12, 3325. [Google Scholar] [CrossRef] [PubMed]

	



Razavi, M.; Fathi, M.; Savabi, O.; Tayebi, L.; Vashaee, D. Biodegradable Magnesium Bone Implants Coated with a Novel Bioceramic Nanocomposite. Materials 2020, 13, 1315. [Google Scholar] [CrossRef] [PubMed]

	



Sukotjo, C.; Lima-Neto, T.J.; Santiago Júnior, J.F.; Faverani, L.P.; Miloro, M. Is There a Role for Absorbable Metals in Surgery? A Systematic Review and Meta-Analysis of Mg/Mg Alloy Based Implants. Materials 2020, 13, 3914. [Google Scholar] [CrossRef] [PubMed]

	



Gorejová, R.; Oriňaková, R.; Orságová Králová, Z.; Baláž, M.; Kupková, M.; Hrubovčáková, M.; Haverová, L.; Džupon, M.; Oriňak, A.; Kaľavský, F.; et al. In Vitro Corrosion Behavior of Biodegradable Iron Foams with Polymeric Coating. Materials 2020, 13, 184. [Google Scholar] [CrossRef] [PubMed]

	



Gąsior, G.; Szczepański, J.; Radtke, A. Biodegradable Iron-Based Materials—What Was Done and What More Can Be Done? Materials 2021, 14, 3381. [Google Scholar] [CrossRef] [PubMed]

	



Gawlik, M.M.; Wiese, B.; Desharnais, V.; Ebel, T.; Willumeit-Römer, R. The Effect of Surface Treatments on the Degradation of Biomedical Mg Alloys—A Review Paper. Materials 2018, 11, 2561. [Google Scholar] [CrossRef] [PubMed]

	



Sukegawa, S.; Kawai, H.; Nakano, K.; Takabatake, K.; Kanno, T.; Nagatsuka, H.; Furuki, Y. Advantage of Alveolar Ridge Augmentation with Bioactive/Bioresorbable Screws Made of Composites of Unsintered Hydroxyapatite and Poly-L-lactide. Materials 2019, 12, 3681. [Google Scholar] [CrossRef] [PubMed]

	



Sukegawa, S.; Kanno, T.; Yamamoto, N.; Nakano, K.; Takabatake, K.; Kawai, H.; Nagatsuka, H.; Furuki, Y. Biomechanical Loading Comparison between Titanium and Unsintered Hydroxyapatite/Poly-L-Lactide Plate System for Fixation of Mandibular Subcondylar Fractures. Materials 2019, 12, 1557. [Google Scholar] [CrossRef] [PubMed]












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











© 2021 by the authors. 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 (https://creativecommons.org/licenses/by/4.0/).






nav.xhtml


  materials-14-03835


  
    		
      materials-14-03835
    


  




  





media/file0.png





