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Editorial on the Research Topic
Biodegradable polymers for biomedical applications-Volume Il

Degradable polymers are desirable due to their capacity to undergo breakdown,
excretion, or resorption without requiring removal or surgical alteration (Kirillova et al,
2021). Designing biodegradable polymers for biomedical applications involves vital
considerations such as mechanical properties, chemical properties, and degradation
mechanisms (Mukherjee et al, 2023). Biodegradable polymers have been extensively
employed in biomedical applications due to their unique properties, such as variable
copolymer block composition, surface charge, and film-forming capabilities (Pires et al.,
2023). The articles featured in this Research Topic focus on the latest and most promising
advancements in biomaterials for controlled drug delivery, tissue engineering, and various
biomedical applications.

The considerable interest in poly-lactic acid (PLA) and other biodegradable polymers
stems from their natural degradation capability, which eliminates the necessity of a second
surgical procedure for removal, unlike non-biodegradable materials such as Polymethyl
methacrylate (PMMA) (da Silva et al., 2018). The heat generated during the preparation of
PMMA beads could compromise the stability of combined antibiotics for treating chronic
osteomyelitis. Liu et al. examined the advancements in research on drug delivery systems
based on biodegradable polymers for treating chronic osteomyelitis. The article highlights
the utilization of natural biodegradable polymers like collagen, chitosan, and silk protein, as
well as synthetic polymers such as PLA, poly(trimethylene carbonate) (PTMC), poly(e-
caprolactone) (PCL), and poly(lactic-co-glycolic) acid (PLGA) for developing delivery
systems capable of locally administering antimicrobial agents to infected sites. PLGA-
based micro/nanoparticle drug delivery systems offer promising prospects due to their
higher efficiency and reduced adverse effects, resulting in extensive utilization in drug-
resistant tuberculosis that occurred due to low plasma concentration of orally administered
drugs (Pires et al., 2023). To combat this issue of drug-resistant tuberculosis, Shao et al.
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reviewed recent advancements in PLGA micro/nanoparticle delivery
systems for enhancing the delivery efficiency of tuberculosis drugs to
lesion sites, thereby improving their overall efficacy. The article
covers the current research achievements and shortcomings of the
to facilitate the
microtechnology/nanotechnology from successful experimental
outcomes to clinical practice. Like PLGA, Poly(l-lactide) (PLLA)
has attracted attention in tissue engineering and orthopedics due to

PLGA micro/nanoparticles translation of

its favorable mechanical properties, ability to degrade naturally, and
ease of processing (DeStefano et al., 2020). However, PLLA has
certain drawbacks, including low toughness and a relatively slow
degradation rate, which limit its extensive utilization on a larger
scale. To alter the structure and properties of PLLA, Fan et al.
fabricated membranes using a combination of poly(l-lactide acid-p-
dioxanone-glycolide) (PLPG) and stereo complex poly(lactic acid)
(sc-PLA). The study aimed to assess the impact of different
quantities of sc-PLA on PLLA crystallization within the PLPG
matrix and to evaluate the biocompatibility of PLPG copolymers.
Additionally, the mechanisms that can enhance the control over
the mechanical properties and biocompatibility of the PLGP
polymers are also explored to address skin trauma and bone
tissue engineering.

research,  biomaterial

Advancements in  osteogenesis

development, and material science and technology offer
promising prospects for creating ideal materials that fulfill the
requirements of human bone repair (Zhang et al, 2019). Yu
et al. primarily discussed the emerging developments in the field
of synthetic biodegradable polymer materials for bone repair, with a
particular emphasis on exploring their antitumor properties. The
article emphasizes the potential benefits of integrating composite
materials, including polymer substances such as PLA, PGA, PLGA,
and PVA. This integration addresses the difficulties associated with
postoperative bone defects and patients’ risk of tumor recurrence.
Apart from PVA, there is a requirement to progress the development
of additional allogeneic materials to restore Achilles tendon injuries
effectively. Biomedical polymers offer a versatile solution for treating
and repairing soft tissues, ligaments, muscles, and organs that have
suffered damage from living organisms (Liu et al., 2023a). Zhang
et al. developed PTMC films loaded with degradable Doxycycline
hydrochloride to enable a sustained and prolonged release of the
drug to treat Achilles tendon rupture.

Despite standardized treatment, achieving optimal wound
healing remains challenging, and patients still face the risk of
amputation (Malone and Schultz, 2022). The direct use of
biomaterials continues to pose difficulties in attaining definitive
benefits for wound healing. It may even result in minor adverse
effects due to the characteristics of their degradation products. Ren
et al. provided an overview of the intricate integration of
biomaterials with drugs, stem cells, and active agents. The article
includes utilizing and evaluating composite biomaterials in clinical
trials and exploring research concepts and future investigations
focused on addressing wound repair issues in diabetes.

Intrauterine surgery-induced damage to the endometrium
frequently triggers alterations in the intrauterine environment’s
physiological processes, consequently leading to infertility among
women in their reproductive years (Lee et al., 2020). Stem cell
therapy stands out as the most appealing therapeutic strategy for
addressing endometrial damage (Wani et al., 2022). However, stem
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cell transplantation for endometrial repair continues to face
significant long-term challenges in terms of safety and efficacy.
These challenges include difficulties in preserving the cells, the
potential risk of tumor formation, and transplanted cells often
needing higher rates of successful migration to the desired
location. To address these issues, Cai et al. provided a
comprehensive review of biopolymer-based hydrogels as delivery
systems for effectively regulating the microenvironment at the site of
endometrial injury. In addition, the article also emphasizes the
importance of designing hydrogels that incorporate estrogen,
stem cells, and therapeutic factors with multifunctional
capabilities. These hydrogel systems should not only facilitate
uterine cavity formation but also effectively respond to various
external or internal triggers. In response to the limitations of
chemotherapeutic drugs in breast cancer treatment, extensive
research has focused on nanotechnology-based nano-drug
delivery systems (NDDSs) to enable stable and sustained release
of therapeutic agents, similar to hydrogels for sustained release (Liu
et al., 2023b). Jia et al. summarize the research progress on utilizing
hyaluronic acid (HA) as a hydrophilic carrier for encapsulating
chemotherapeutic drugs. This approach enables targeted delivery to
breast tumors through CD44 targeting, improving drug utilization
and reducing systemic toxicity. The article includes a detailed
compilation of HA-based NDDSs, modified HA-based NDDSs,
and HA nanohybrid NDDS containing organic or inorganic
substances as practical approaches for treating, preventing, and
diagnosing breast cancer.

In dental implantology, a crucial aim is to achieve a long-term
integration of the implant in the alveolar ridge (Liang, 2023).
However, bone resorption resulting from traumas and tumors can
compromise the successful integration of prosthetic teeth
replacements. GBR (Guided Bone Regeneration) is a commonly
used technique for correcting horizontal and vertical defects or
preserving alveolar sockets following tooth extraction. The barrier
membranes used in GBR prevent cells from the surrounding
epithelium and connective tissue from entering the site, which
allows osteoprogenitor cells to multiply and create new bone tissue
at the implant site. Yang et al. provided a thorough overview of the
applications of biomaterials in GBR to repair alveolar ridge and
discussed the future advancement in barrier membranes. The
study envelops the clinical operability, biocompatibility, tissue
selectivity, and antibacterial properties required for barrier
membranes. The work provided insights into polymeric
membranes, non-polymeric membranes, and techniques for
The
polymeric meshes utilized for Pelvic Floor Dysfunction (PFD)

exhibit inadequate mechanical properties and a rapid degradation

preparing barrier membranes. polymeric and non-

rate (Wu et al,, 2020). Consequently, they result in suboptimal
anatomical reduction and impose limitations on their clinical
application in PFD treatment. Lin et al. featured an article on
tissue-engineered repair materials that use cells and other
additional cues for treating PFD. The work provides insight
into cells, scaffolds, cell-combined scaffolds, and the cross-talk
between cells and scaffolds. The use of tissue-engineered repair
material to restore the damaged sphincter function in case of stress
urinary incontinence and strengthening of the pelvic floor and
supporting structures in pelvic organ prolapse has been
highlighted.
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In conclusion, this Research Topic has presented insightful
and innovative reports focusing on the biodegradable polymers
for biomedical applications, aiming to provide valuable insights
and thought-provoking ideas to professionals interested in
biomaterials. With the current trend of organ regeneration
reconstruction,
the
biodegradable polymers will be the future research focus and

and personalized therapy and precision

medicine, design and development of bioactive
development direction. Of course, with the rapid development of
materials science and medicine, especially the increasing
attention to medical-industrial integration, the challenges of
biodegradable polymers require more attention.

We sincerely thank all the authors and reviewers for their

contributions to this Research Topic.

Author contributions

All authors listed have made a substantial, direct, and intellectual
contribution to the work and approved it for publication.

References

da Silva, D., Kaduri, M., Poley, M., Adir, O., Krinsky, N., Shainsky-Roitman, J., et al.
(2018). Biocompatibility, biodegradation and excretion of polylactic acid (PLA) in
medical implants and theranostic systems. Chem. Eng. J. 340, 9-14. doi:10.1016/j.cej.
2018.01.010

DeStefano, V., Khan, S., and Tabada, A. (2020). Applications of PLA in modern
medicine. Eng. Regen. 1, 76-87. doi:10.1016/j.engreg.2020.08.002

Kirillova, A., Yeazel, T. R., Asheghali, D., Petersen, S. R,, Dort, S., Gall, K., et al. (2021).
Fabrication of biomedical scaffolds using biodegradable polymers. Chem. Rev. 121 (18),
11238-11304. doi:10.1021/acs.chemrev.0c01200

Lee, D, Kim, S. K,, Lee, J. R,, and Jee, B. C. (2020). Management of endometriosis-
related infertility: Considerations and treatment options. Clin. Exp. Reproductive Med.
47 (1), 1-11. doi:10.5653/cerm.2019.02971

Liang, W. (2023). Natural implant restoration in stable alveolar bone (NIRISAB)—
concepts in clinical practice: Long-term follow-up on three cases of ridge reconstruction
using the tunnel approach with remote incision. J. Oral Implant. 49 (2), 130-146. doi:10.
1563/aaid-joi-D-22-00032

Liu, J., Li, S., Wang, J., Li, N,, Zhou, J., and Chen, H. (2023a). Application of nano drug
delivery system (NDDS) in cancer therapy: A perspective. Recent Pat. Anti-Cancer Drug
Discov. 18 (2), 125-132. doi:10.2174/1574892817666220713150521

Liu, S, Yu, J.-M,, Gan, Y.-C,, Qiu, X.-Z,, Gao, Z.-C, Wang, H,, et al. (2023b).
Biomimetic natural biomaterials for tissue engineering and regenerative medicine: New

Frontiers in Materials

03

10.3389/fmats.2023.1231445

Acknowledgments

All authors’ contributions, and those of the editorial staff of
Frontiers, are appreciated to make this Research Topic possible.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

biosynthesis methods, recent advances, and emerging applications. Mil. Med. Res. 10
(1), 16. doi:10.1186/s40779-023-00448-w

Malone, M., and Schultz, G. (2022). Challenges in the diagnosis and management of
wound infection. Br. J. Dermatology 187 (2), 159-166. doi:10.1111/bjd.21612

Mukherjee, C., Varghese, D., Krishna, J. S., Boominathan, T., Rakeshkumar, R.,
Dineshkumar, S., et al. (2023). Recent advances in biodegradable polymers - properties,
applications and future prospects. Eur. Polym. J. 192, 112068. doi:10.1016/j.eurpolymj.
2023.112068

Pires, P. C., Mascarenhas-Melo, F., Pedrosa, K., Lopes, D., Lopes, J., Macario-Soares,
A, et al. (2023). Polymer-based biomaterials for pharmaceutical and biomedical
applications: A focus on topical drug administration. Eur. Polym. ]. 187, 111868.
doi:10.1016/j.eurpolym;j.2023.111868

Wani, S., Dar, T., Koli, S., Wani, W. Y., Anwar, M., and Faroogq, Z. (2022). “Stem
cell technology in medical biotechnology,” in Fundamentals and advances in
medical biotechnology (Berlin, Germany: Springer International Publishing),
233-267.

Wu, X,, Jia, Y., Sun, X., and Wang, J. (2020). Tissue engineering in female pelvic floor
reconstruction. Eng. Life Sci. 20 (7), 275-286. doi:10.1002/elsc.202000003

Zhang, L., Yang, G., Johnson, B. N., and Jia, X. (2019). Three-dimensional (3D)
printed scaffold and material selection for bone repair. Acta Biomater. 84, 16-33. doi:10.
1016/j.actbio.2018.11.039

frontiersin.org


https://doi.org/10.1016/j.cej.2018.01.010
https://doi.org/10.1016/j.cej.2018.01.010
https://doi.org/10.1016/j.engreg.2020.08.002
https://doi.org/10.1021/acs.chemrev.0c01200
https://doi.org/10.5653/cerm.2019.02971
https://doi.org/10.1563/aaid-joi-D-22-00032
https://doi.org/10.1563/aaid-joi-D-22-00032
https://doi.org/10.2174/1574892817666220713150521
https://doi.org/10.1186/s40779-023-00448-w
https://doi.org/10.1111/bjd.21612
https://doi.org/10.1016/j.eurpolymj.2023.112068
https://doi.org/10.1016/j.eurpolymj.2023.112068
https://doi.org/10.1016/j.eurpolymj.2023.111868
https://doi.org/10.1002/elsc.202000003
https://doi.org/10.1016/j.actbio.2018.11.039
https://doi.org/10.1016/j.actbio.2018.11.039
https://www.frontiersin.org/journals/materials
https://www.frontiersin.org
https://doi.org/10.3389/fmats.2023.1231445

	Editorial: Biodegradable polymers for biomedical applications-Volume II
	Author contributions
	Acknowledgments
	Conflict of interest
	Publisher’s note
	References


