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Biomass-based alternatives for the manufacturing of bioplastic materials are important
aspects of a more sustainable future; their physicochemical properties need to be able to
compete with the existing market to establish them as a viable alternative. This Special
Issue, aims to present recent modern trends and scientific results on natural polymers.
Natural polymers normally occur in nature and can be obtained from a wide variety of
sources including plants, animals, and microorganisms. They present special characteristics
such as high biodegradability, good biocompatibility, and external-stimuli responsiveness
have been widely applied in various engineering fields, including food packaging and
drug delivery, and they can be modified by physical and chemical methods to obtain
multifunctional materials, etc.

The aim of the Special Issue entitled “Advances in Natural Polymers: Extraction—
Methods and Applications” is to collect the latest original research studies on biomass and
natural polymers, which are promising valuable sources for the creation of a sustainable
and green circular economy, they are environmentally friendly, and also can facilitate
the development of nanosized high-performance materials. Authors provided valuable
contributions which collectively built a successful issue that will give to its readers an
overview of the state-of-the-art activities and the future perspectives in this field.

The aim of this Special Issue is to advance our understanding of fundamental and
technological aspects of the extraction of natural polymers and active compounds and
their applications in various fields. Biomass has a complex chemical structure and a
variety of bioactivities. Biomass valorization is a very interesting topic, because depending
on its nature, cultivation conditions, and processing methods (including extraction), its
composition, properties, and biological activities, such as anti-oxidative, hypoglycemic,
hypolipidemic, immune regulation, and anti-tumor activities, are variable. This editorial
provides brief overview on the recent developments in this field, the gaps in knowledge
and how this Special Issue addressed those gaps, and it ends with a primary focus on
the future research that should be considered. Submissions of original research articles or
reviews from an extensive range of expertise in the wide-ranging field of natural polymers
were both welcome. Natural polymers are mainly classified into the following groups:
polysaccharides (cellulose, hemicelluloses, pectin, dextran, pullulan, starch, chitin, chitosan,
alginate, hyaluronic acid, xanthan, guar gum, etc.), peptides/proteins (collagen, gelatin,
casein, albumin, etc.) and polynucleotides (DNA and RNA), lignin, polyisoprenes, and
polyesters. Natural polymers are gaining interest among the research community both
as renewable sources, lack of toxicity, low cost, and bioactive compounds as attractive
ingredients for the food industry (packaging, dietary supplements, food supplements,
etc.), biomedicine, and cosmetics (skin repair and regeneration, bone tissue engineering,
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moisture agents, greater cellular attachment and matrix deposition, mechanical stability,
drug carriers in anticancer therapy, nanocarriers, high compatibility with the extracellular
matrix, high bioavailability, safety, anti-inflammatory, antimicrobial and antioxidant activity,
film formation, nutraceutical beverages, hydration of the skin, etc). [1-4].

This Reprint in Polymers which belongs to the Polymer Applications section, has a
highly modern and interesting purpose because it contains publications regarding new
aspects of progress/extraction and applications of some natural polymers from various
sources. Also, agrowaste or byproducts containing valuable natural components have
been used as new sources of raw materials and active agents to replace synthetic plastics
known by their environmental and human health impacts. Both research papers and
reviews are focused on green, eco-friendly, and easily scalable processes, with a view
to facilitate a sustainable and circular economy. Some research papers deal with new
extraction procedures to obtain celullose or lignin and the recycling of biomass into high-
value-added materials, as well as important developments in research and technology,
which have also been recorded via the study of some proteins and different polysaccharides
such as chitosan, tea polysaccharides, hyaluronan, reducing sugars in foods to obtain silver
nanoparticles and the valorization of some by-products such as Nopal Mucilage and milk
whey hydrolysates.

This Reprint is addressed to experts in the large-scale development/valorization of
different natural resources into high-value materials, engineers, researchers, and PhD
students who may be performing their studies using the modern techniques used in the
published papers.

Acknowledgments: The Guest Editors would like to acknowledge all authors and reviewers who
contributed to the Special Issue and additionally thank the support team at MDPI for preparing the
Special Issue.

Conflicts of Interest: The authors declare no conflicts of interest.

List of Contributions:

1. Puitel, A.C.; Balan, C.D.; Ailiesei, G.-L.; Dragoi, E.N.; Nechita, M.T. Integrated Hemicellulose
Extraction and Papermaking Fiber Production from Agro-Waste Biomass. Polymers 2023, 15,
4597. https:/ /doi.org/10.3390/polym15234597.

2. Vasile, C,; Baican, M. Lignins as Promising Renewable Biopolymers and Bioactive Compounds for
High-Performance Materials. Polymers 2023, 15, 3177. https:/ /doi.org/10.3390/polym15153177.

3. Soto-Madrid, D.; Pérez, N.; Gutiérrez-Cutifio, M.; Matiacevich, S.; Zuniga, R.N. Structural
and Physicochemical Characterization of Extracted Proteins Fractions from Chickpea (Cicer
arietinum L.) as a Potential Food Ingredient to Replace Ovalbumin in Foams and Emulsions.
Polymers 2023, 15, 110. https://doi.org/10.3390/ polym15010110.

4, Biernat, M.; Wozniak, A.; Chraniuk, M.; Panasiuk, M.; Tymowicz-Grzyb, P,; Pagacz, J.; Antosik,
A.; Ciotek, L.; Gromadzka, B.; Jaegermann, Z. Effect of Selected Crosslinking and Stabilization
Methods on the Properties of Porous Chitosan Composites Dedicated for Medical Applications.
Polymers 2023, 15, 2507. https:/ /doi.org/10.3390/polym15112507.

5. Wang, Q. Yang, X,; Zhu, C.; Liu, G.; Sun, Y.; Qian, L. Advances in the Utilization of Tea
Polysaccharides: Preparation, Physicochemical Properties, and Health Benefits. Polymers 2022,
14, 2775. https:/ /doi.org/10.3390/ polym14142775.

6. Zhao, R.; Zhang, C.; Yu, L.; Zhang, C.; Zhao, J.; Narbad, A.; Zhai, Q.; Tian, F. In Vitro Fer-
mentation of Hyaluronan with Different Molecular Weights by Human Gut Microbiota: Dif-
ferential Effects on Gut Microbiota Structure and Metabolic Function Polymers 2023, 15, 2103.
https:/ /doi.org/10.3390/ polym15092103.

7. Herrera-Ibarra, E.; Salazar-Hernandez, M.; Talavera-Lopez, A.; Solis-Marcial, O.].; Hernandez-
Soto, R.; Ruelas-Leyva, J.P.; Hernandez, ].A. Preparation of Surgical Thread from a Bioplastic
Based on Nopal Mucilage. Polymers 2023, 15, 2112. https:/ /doi.org/10.3390/polym15092112.

8. El-Shishtawy, R.M.; Al Angari, YM.; Alotaibi, M.M.; Almulaiky, Y.Q. Novel and Facile Col-
orimetric Detection of Reducing Sugars in Foods via In Situ Formed Gelatin-Capped Silver
Nanoparticles. Polymers 2023, 15, 1086. https://doi.org/10.3390/ polym15051086.


https://doi.org/10.3390/polym15234597
https://doi.org/10.3390/polym15153177
https://doi.org/10.3390/polym15010110
https://doi.org/10.3390/polym15112507
https://doi.org/10.3390/polym14142775
https://doi.org/10.3390/polym15092103
https://doi.org/10.3390/polym15092112
https://doi.org/10.3390/polym15051086

Polymers 2024, 16, 1886 30f3

9. Puitel, A.C.; Suditu, G.D.; Dragoi, E.N.; Danu, M.; Ailiesei, G.-L.; Balan, C.D.; Chicet, D.-L.;
Nechita, M.T. Optimization of Alkaline Extraction of Xylan-Based Hemicelluloses from Wheat
Straws: Effects of Microwave, Ultrasound, and Freeze-Thaw Cycles. Polymers 2023, 15, 1038.
https:/ /doi.org/10.3390/polym15041038.

10. Ledn-Lopez, A.; Pérez-Marroquin, X.A.; Estrada-Ferndndez, A.G.; Campos-Lozada, G.; Morales-
Penaloza, A.; Campos-Montiel, R.; Aguirre—AlvareZ, G. Milk Whey Hydrolysates as High
Value-Added Natural Polymers: Functional Properties and Applications. Polymers 2022, 14,
1258. https:/ /doi.org/10.3390/ polym14061258.

References

1. Jaiswal, A.K; Prakash, B. Bioinformatics approaches: Elucidation of novel sites of action, toxicity prediction tool, and perception
of bioactive compounds. In Green Products in Food Safety; Prakash, B., de Sao José, ]. EB., Eds.; Academic Press Elsevier Inc.:
Cambridge, MA, USA, 2023; Chapter 11, pp. 309-327. [CrossRef]

2. Kurukavak, C.K.; Tok, M. Environmental Impact of Biobased Materials. In Biobased Packaging Materials; Ahmed, S., Ed.; Springer:
Singapore, 2024. [CrossRef]

3.  Wang, X,; Li, X;; Zhang, L.; An, L.; Guo, L.; Huang, L.; Gao, W. Recent progress in plant-derived polysaccharides with prebiotic
potential for intestinal health by targeting gut microbiota: A review. Crit. Rev. Food Sci. Nutr. 2023, 1-30. [CrossRef] [PubMed]

4. Zhan, K, Ji, X.; Luo, L. Recent progress in research on Momordica charantia polysaccharides: Extraction, purification, structural
characteristics and bioactivities. Chem. Biol. Technol. Agric. 2023, 10, 58. [CrossRef]

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/polym15041038
https://doi.org/10.3390/polym14061258
https://doi.org/10.1016/C2021-0-02516-5
https://doi.org/10.1007/978-981-99-6050-7_9
https://doi.org/10.1080/10408398.2023.2248631
https://www.ncbi.nlm.nih.gov/pubmed/37651130
https://doi.org/10.1186/s40538-023-00433-4

	References

