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The Special Issue, entitled “Bioactive Materials for Additive Manufacturing”, aims
to cover cutting-edge research regarding the production, characterization and application
of bioactive materials that can be processed using additive manufacturing technology.
Particular emphasis is placed on presenting research on new materials containing active
ingredients that have not been previously processed additively or for which new additive
manufacturing methods have successfully been applied. This Special Issue is dedicated to
all types of bioactive materials, both of natural origin and synthesized.

Additive manufacturing, commonly known as 3D printing, comprises a collection of
several dozen different manufacturing methods. The wide range of available materials for
processing, as well as the ways in which individual additive manufacturing methods inter-
act with the processed material, are two of the many reasons why additive manufacturing
has found applications in almost every field of engineering. Many examples of practical
applications of additive manufacturing can be found in the field of biomedical engineering.
For many years, research has been conducted on surgical aids for surgeons and students,
in addition to customized orthoses, prostheses, and implants [1,2]. Numerous examples
from the scientific literature are not limited solely to human treatment but also extend to
the veterinary field [3].

While previously, additively manufactured biomedical products could be post-processed
by adding an additional bioactive material, in recent years bioactive materials have in-
creasingly been used directly during the additive manufacturing stage, most commonly
as ingredients in the processed material. These bioactive ingredients can be both natural
and synthetic [4,5]. The most commonly encountered practical examples found within
the literature regarding the application of bioactive materials in additive manufacturing
primarily pertain to implants, tablet-form medications, and transdermal drug delivery
systems [6-8].

Although the field of using additive manufacturing for bioactive materials is expand-
ing quickly, there are still numerous technical problems and obstacles that need to be
solved. Some bioactive materials may be sensitive to chemicals and high temperatures,
which can affect their stability and degrade their properties [9]. Synthetic materials used in
3D bioprinting may have poor biocompatibility, toxic degradation products, and a lack of
bioactivity [10]. To fully exploit the promise of additive manufacturing in the biomedical
industry, multidisciplinary research is required. The combination of research in bioactive
materials with additive manufacturing holds great promise, particularly for patient-specific
therapeutic applications [11].

Topics of interest for this Special Issue include, but are not limited to, the following:
the characterization and properties of bioactive materials, the study of methodologies
for the preparation of bioactive materials, storage and processing using various methods
of additive manufacturing, and the effects of bioactive materials on organisms. Further-
more, significant contributions can be made through studies on practical examples of the
application of bioactive materials, whether as additively manufactured products or as
enhancements of existing products that were previously exclusively manufactured using
conventional processing techniques.

Materials 2023, 16, 6129. https:/ /doi.org/10.3390/mal6186129 https:/ /www.mdpi.com/journal /materials


https://doi.org/10.3390/ma16186129
https://doi.org/10.3390/ma16186129
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/materials
https://www.mdpi.com
https://orcid.org/0000-0003-0714-7462
https://doi.org/10.3390/ma16186129
https://www.mdpi.com/journal/materials
https://www.mdpi.com/article/10.3390/ma16186129?type=check_update&version=1

Materials 2023, 16, 6129 20f2

Conflicts of Interest: The author declares no conflict of interest.

References

1. Gorski, E; Wichniarek, R.; Kuczko, W.; Zukowska, M. Study on properties of automatically designed 3d-printed customized
prosthetic sockets. Materials 2021, 14, 5240. [CrossRef]

2. Zukowska, M.; Jeziriska, R.; Gorski, F.; Kuczko, W.; Wichniarek, R.; Banaszewski, J.; Buczkowska-Andruszko, A. Methodology of
the Rapid Manufacturing of an Individualized Anatomical Model of the Tongue with a Tumor for the Preparation of an Organ
Reconstruction Operation. In International Scientific-Technical Conference Manufacturing; Springer International Publishing: Cham,
Switzerland, 2022; pp. 45-58.

3. Huri, PY.; Cagdas, O.T.O. 3D Printing in Veterinary Medicine. Ank. Univ. Vet. Fak. Derg. 2022, 69,111-117.

4. Tomczak, D.; Wichniarek, R.; Kuczko, W. Caffeine-Acrylic Resin DLP-Manufactured Composite as a Modern Biomaterial. Designs
2023, 7, 49.

5. He, L; Yin, J.; Gao, X. Additive Manufacturing of Bioactive Glass and Its Polymer Composites as Bone Tissue Engineering
Scaffolds: A Review. Bioengineering 2023, 10, 672. [PubMed]

6.  Zhou, Q.; Su, X.;; Wu, ].; Zhang, X.; Su, R.; Ma, L.; He, R. Additive Manufacturing of Bioceramic Implants for Restoration Bone
Engineering: Technologies, Advances, and Future Perspectives. ACS Biomater. Sci. Eng. 2023, 9, 1164-1189. [CrossRef] [PubMed]

7. Abdollahi, A.; Ansari, Z.; Akrami, M.; Haririan, I.; Dashti-Khavidaki, S.; Irani, M.; Ghobadji, E. Additive Manufacturing of an
Extended-Release Tablet of Tacrolimus. Materials 2023, 16, 4927. [CrossRef] [PubMed]

8. Erkus, H.; Bedir, T.; Kaya, E.; Tinaz, G.B.; Gunduz, O.; Chifiriuc, M.C.; Ustundag, C.B. Innovative transdermal drug delivery
system based on amoxicillin-loaded gelatin methacryloyl microneedles obtained by 3D printing. Materialia 2023, 27, 101700.
[CrossRef]

9.  Wasti, S.; Adhikari, S. Use of biomaterials for 3D printing by fused deposition modeling technique: A review. Front. Chem. 2020,
8, 315. [CrossRef] [PubMed]

10. Mao, H,; Yang, L.; Zhu, H.; Wu, L.; Ji, P; Yang, J.; Gu, Z. Recent advances and challenges in materials for 3D bioprinting. Prog.
Nat. Sci. Mater. Int. 2020, 30, 618-634. [CrossRef]

11. Bose, S.; Ke, D.; Sahasrabudhe, H.; Bandyopadhyay, A. Additive manufacturing of biomaterials. Prog. Mater. Sci. 2018, 93, 45-111.

[CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.3390/ma14185240
https://www.ncbi.nlm.nih.gov/pubmed/37370603
https://doi.org/10.1021/acsbiomaterials.2c01164
https://www.ncbi.nlm.nih.gov/pubmed/36786214
https://doi.org/10.3390/ma16144927
https://www.ncbi.nlm.nih.gov/pubmed/37512202
https://doi.org/10.1016/j.mtla.2023.101700
https://doi.org/10.3389/fchem.2020.00315
https://www.ncbi.nlm.nih.gov/pubmed/32457867
https://doi.org/10.1016/j.pnsc.2020.09.015
https://doi.org/10.1016/j.pmatsci.2017.08.003
https://www.ncbi.nlm.nih.gov/pubmed/31406390

	References

