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Chitin and its deacetylated derivative chitosan are amino polysaccharides of great
interest due to their biological and technological properties. Chitosan composites using
myriad components have been produced to improve chitosan-based materials (Figure 1).
By selecting the appropriate additive, properties such as mechanical properties or water
permeability can be improved, or new functionalities can be found. These materials find
applications in packaging [1], drug delivery [2], tissue engineering [3], hyperthermia
therapy [4], water pollutant removal [5], air purification [6] or fuel cell applications [7],
among others.
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Figure 1. Types of components found on chitosan composites. 

In this Special Issue, several examples of chitosan-based composites are presented 
with different purposes. 

Osorio-Madrazo and co-workers explore fibre-reinforced hydrogels to be used for 
the repair and regeneration of the intervertebral disc (IVD) annulus fibrosus (AF) tissue 
[8]. The choice of this composite is based on the similar microstructure, mechanical prop-
erties, and functionality of this composite with the biological tissue. In this work, the de-
velopment of a new chitosan physical hydrogel filled with cellulose nanofibers (nano-
fibrillated cellulose) to reinforce the chitosan matrix is presented. The implantation of the 
composites in AF disc defects during ex vivo experiments performed in pig vertebral unit 
models showed that the composites contribute to the restoration of the disc biomechanics 
by approaching the functionality of a healthy disc. 

In the second contribution, chitosan composites are produced with polyaniline pow-
ders using a solution casting method [9]. The addition of polyaniline to the non-conduc-
tive chitosan adds a new property to the chitosan films. The composites showed good cell 
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Figure 1. Types of components found on chitosan composites.

In this Special Issue, several examples of chitosan-based composites are presented
with different purposes.

Osorio-Madrazo and co-workers explore fibre-reinforced hydrogels to be used for the
repair and regeneration of the intervertebral disc (IVD) annulus fibrosus (AF) tissue [8]. The
choice of this composite is based on the similar microstructure, mechanical properties, and
functionality of this composite with the biological tissue. In this work, the development of
a new chitosan physical hydrogel filled with cellulose nanofibers (nano-fibrillated cellulose)
to reinforce the chitosan matrix is presented. The implantation of the composites in AF disc
defects during ex vivo experiments performed in pig vertebral unit models showed that
the composites contribute to the restoration of the disc biomechanics by approaching the
functionality of a healthy disc.

In the second contribution, chitosan composites are produced with polyaniline pow-
ders using a solution casting method [9]. The addition of polyaniline to the non-conductive
chitosan adds a new property to the chitosan films. The composites showed good cell
viability similar to that of chitosan films. This opens the use of this composite in biomed-
ical applications in which the electrical properties of polyaniline are advantageous in
comparison to non-conductive chitosan materials.
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Access to safe drinking water is a fundamental need and human right. The treatment
of wastewater is a serious concern, so materials designed to clear water are gaining large
interest. It is well known that iron oxides are very potent sorbents for a variety of elements
that include strontium. However, in solution at basic pH, they exhibit poor mechanical
properties and stability. In the third paper, chitosan composites containing iron oxides are
produced to eliminate Sr2+ ions from tap water and wastewater avoiding the drawbacks of
iron oxides [10].

Metallic chitosan-based composites can be easily produced using chitosan both as
a reducing and stabilizing agent. However, the control in the production of the nanoparti-
cles depends on the physicochemical properties of the chitosan used. This effect is poorly
studied in the literature and mainly ascribed to chitosan Mw and deacetylation degree.
Aranaz and co-workers demonstrated that the chitosan pattern also affects the process of
AgNPs production in terms of nanoparticle size and stability [11]. This will allow for the
production of AgNPs composites in which it is possible to control nanoparticle size and
thus controlling catalytical, optical, and antimicrobial properties.

In the last paper, Goycoolea and co-workers reviewed the interaction between mucins
and chitosan in order to gain deeper knowledge of the mucoadhesive properties of chi-
tosan [12]. This property is fundamental in the application of chitosan in the design of
transmucosal drug delivery systems, as well as for the treatment of pathologies related to
mucosal dysfunctions. Chitosan interaction with mucins not only depend on its acetylation
degree, but also the pattern plays a fundamental role.

Funding: Guest editors are founded by Ministerio de Ciencia, Innovación y Universidades project
number PID2019-105337RB-C22.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Acknowledgments: As guest editors, we want to thank all authors who contributed to this Special
Issue and to the reviewers who provided useful comments that have improved the published papers
in this Special Issue.

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

References
1. Souza, V.G.L.; Pires, J.R.A.; Rodrigues, C.; Coelhoso, I.M.; Fernando, A.L. Chitosan Composites in Packaging Industry—Current

Trends and Future Challenges. Polymers 2020, 12, 417. [CrossRef] [PubMed]
2. Elgadir, M.A.; Salim Uddin, M.D.; Ferdosh, S.; Adam, A.; Chowdhury, A.J.K.; Sarker, M.Z.I. Impact of chitosan composites and

chitosan nanoparticle composites on various drug delivery systems: A review. J. Food Drug Anal. 2015, 23, 619–629. [CrossRef]
[PubMed]

3. Venkatesan, J.; Kim, S.-K. Chitosan Composites for Bone Tissue Engineering—An Overview. Mar. Drugs 2010, 8, 2252–2266.
[CrossRef] [PubMed]

4. Barra, A.; Alves, Z.; Ferreira, N.M.; Martins, M.A.; Oliveira, H.; Ferreira, L.P.; Cruz, M.M.; Carvalho, M.D.; Neumayer, S.M.;
Rodriguez, B.J.; et al. Biocompatible chitosan-based composites with properties suitable for hyperthermia therapy. J. Mater. Chem.
B 2020, 8, 1256–1265. [CrossRef] [PubMed]

5. Ganjali, M.R.; Rezapour, M.; Faridbod, F.; Norouzi, P. Chitosan Composites: Preparation and Applications in Removing Water
Pollutants. In Handbook of Composites from Renewable Materials; Vijay Thakur, V.K., Thakur, M.K., Kessler, M.R., Eds.; Scrivener
Publishing LLC: Beverly, MA, USA, 2017; pp. 562–577.

6. Wang, Z.; Yan, F.; Pei, H.; Yan, K.; Cui, Z.; He, B.; Fang, K.; Li, J. Environmentally-friendly halloysite nanotubes@chitosan/polyvinyl
alcohol/non-woven fabric hybrid membranes with a uniform hierarchical porous structure for air filtration. J. Membr. Science
2020, 594, 117445. [CrossRef]

7. Vijayalekshmi, V.; Khastgir, D. Eco-friendly methanesulfonic acid and sodium salt of dodecylbenzene sulfonic acid doped
cross-linked chitosan based green polymer electrolyte membranes for fuel cell applications. J. Membr. Sci. 2017, 523, 45–59.
[CrossRef]

http://doi.org/10.3390/polym12020417
http://www.ncbi.nlm.nih.gov/pubmed/32054097
http://doi.org/10.1016/j.jfda.2014.10.008
http://www.ncbi.nlm.nih.gov/pubmed/28911477
http://doi.org/10.3390/md8082252
http://www.ncbi.nlm.nih.gov/pubmed/20948907
http://doi.org/10.1039/C9TB02067E
http://www.ncbi.nlm.nih.gov/pubmed/31960003
http://doi.org/10.1016/j.memsci.2019.117445
http://doi.org/10.1016/j.memsci.2016.09.058


Biomimetics 2022, 7, 1 3 of 3

8. Doench, I.; Ahn Tran, T.; David, L.; Montembault, A.; Viguier, E.; Gorzelanny, C.; Sudre, G.; Cachon, T.; Louback-Mohamed, M.;
Horbelt, N.; et al. Cellulose Nanofiber-Reinforced Chitosan Hydrogel Composites for Intervertebral Disc Tissue Repair. Biomimetics
2019, 4, 19. [CrossRef] [PubMed]

9. Pasela, B.R.; Castillo, A.P.; Simon, R.; Pulido, M.T.; Mana-ay, H.; Abiquibil, M.R.; Montecillo, R.; Thumanu, K.; Tumacder, D.V.;
Taaca, K.L. Synthesis and Characterization of Acetic Acid-Doped Polyaniline and Polyaniline–Chitosan Composite. Biomimetics
2019, 4, 15. [CrossRef] [PubMed]

10. Zemskova, L.; Egorin, A.; Tokar, E.; Ivanov, V.; Bratskaya, S. New Chitosan/Iron Oxide Composites: Fabrication and Application
for Removal of Sr2+ Radionuclide from Aqueous Solutions. Biomimetics 2018, 3, 39. [CrossRef] [PubMed]

11. Aranaz, I.; Castro, C.; Heras, A.; Acosta, N. On the Ability of Low Molecular Weight Chitosan Enzymatically Depolymerized to
Produce and Stabilize Silver Nanoparticles. Biomimetics 2018, 3, 21. [CrossRef] [PubMed]

12. Collado-González, M.; González Espinosa, Y.; Goycoolea, F.M. Interaction between Chitosan and Mucin: Fundamentals and
Applications. Biomimetics 2019, 4, 32. [CrossRef] [PubMed]

http://doi.org/10.3390/biomimetics4010019
http://www.ncbi.nlm.nih.gov/pubmed/31105204
http://doi.org/10.3390/biomimetics4010015
http://www.ncbi.nlm.nih.gov/pubmed/31105200
http://doi.org/10.3390/biomimetics3040039
http://www.ncbi.nlm.nih.gov/pubmed/31105260
http://doi.org/10.3390/biomimetics3030021
http://www.ncbi.nlm.nih.gov/pubmed/31105243
http://doi.org/10.3390/biomimetics4020032
http://www.ncbi.nlm.nih.gov/pubmed/31105217

	References

