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Abstract

Chitin is widely distributed in nature and is often present in crustaceans’ exoskeleton. Chitosan is the deacetylated derivative of chitin. Based 
on previous investigations, chitin-based scaffolds are reported to have beneficial effects on nerve regeneration by combination of many different 
substrates; bioactive molecules cell therapy can improve injured peripheral nerves. Here, we mentioned combinational therapy of chitin-based scaffolds 
in peripheral nerve injuries. 
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Introduction

Among the polymers used to build matrices, chitosan has 
different properties that make it particularly interesting for nerve 
implantation [1]. To repair peripheral nerve injuries with neural 
gaps, the current standard treatment uses an autologous nerve 
graft to bridge the neural gap and facilitate nerve regeneration 
and reconnection. Engineered nerve grafts are usually composed 
of a neural scaffold, seeded supportive cells, and growth factors 
[2]. Among the various biomaterials under investigation, scaffolds 
made of chitin-based materials have drawn much attention [3]. 

Chitin-based materials and tissue engineering in 
nervous system

It is reported that a mixture of polyglycolic acid fibers and 
chitosan scaffold led to reconnection and repair of a long sciatic 
nerve defect in a dog model and a long median nerve defect in a 
clinical study [4]. Moreover, when the scaffold was transplanted 
with bone marrow-derived mesenchymal stem cells, a longer 
neural defect of up to 50mm in length was restored in a dog sciatic 
nerve [5]. 

During neuroregeneration, Schwann cell (SC) supports 
outgrowth of neurite by secreting neurotrophic factors, expressing 
neuron-specific ligands, managing outgrowth of neurite,  

 
and generating and setting down of different components of 
extracellular matrix [6,7]. In fact, a chitin or chitosan-based scaffold 
can support attachment, migration, and proliferation of schwann 
cells to its bed. Also, chitosan scaffolds induce alignment of schwann 
cell and cause suitable direction to outgrowth of axons and avoiding 
formation of neuroma [6,7]. Moreover, appropriate mechanical 
strength to preserve the conduit space of chitosan-based scaffolds 
make available an advantageous microenvironment for proper 
alignment of schwann cells and their migration and adhesion to 
the scaffold, and make better the penetration of neurite-related 
factors [8]. The mentioned properties of Schwann cells alignment 
along the chitosan-scaffolds, oriented fibrous sheets were focused. 
In vivo, use of chitosan-based scaffolds led to dynamic out-growth 
of myelinated axons and, restoration of nerve function. 

These outcomes showed that modified nerve guide tubes 
made of chitin-based materials broadly promote regeneration of 
neurite [9]. Preserving nerve stability under stress, and chitosan-
chitosan interaction which leads to cohesive forces and chitosan-
tissue attraction or adhesive forces should be noticed. To promote 
cohesion using covalent crosslinks between the chitosan chains 
[10] and to promote adhesion, application of photo-cross-linkable 
hydrogels and introducing bioadhesive covalent cross-links by 
photoactivation are suggested and have been widely noticed for 
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tissue engineering, wound healing, drug delivery [11]. (Meth)
acrylation or conjugation with aryl azide are applied for a variety of 
natural and synthetic modifying and photo-cross-linking polymers. 
Hydrogel networks of these polymers are formed by photoactivation 
or reactive groups [12]. Introducing 4-azidobenzamide, a 
polysaccharide to chitosan, can be generated by photo cross-linking 
chitosan with 4-azidobenzoic acid [13]. The resultant Az-chitosan 
dissolves in water, generating a gelatinous solution that swiftly 
forms a hydrogel under ultraviolet (UV) irradiation. Gelation of Az-
chitosan occurs through photolytic transformation of aryl azide to 
reactive nitrene, which undertakes ring extension and joining of 
amines to form inter- and intramolecular networks [14]. 

Conclusion

Chitin-based materials support neuronal growth. In addition, 
many different substrates and bioactive molecules have been added 
into chitin-based scaffold to increase their affinity with nerve cells. 
Therefore, a chitin-based, nerve-guiding scaffold can successfully 
connect long gaps and promote nerve regeneration and functional 
recovery.

References
1. Manzoor K, Ahmad S, Soundarajan A, Ikram S, Ahmed S (2018) 

Chitosan based nanomaterials for biomedical applications. Handbook 
of Nanomaterials for Industrial Applications, Elsevier, USA, pp. 543-562.

2. Yi S, Xu L, Gu X (2018) Scaffolds for peripheral nerve repair and 
reconstruction. Exp Neurol 4886(18): 30126-30132.

3. Duan B, Huang Y, Lu A, Zhang L (2018) Recent advances in chitin-based 
materials constructed via physical methods. Prog Polym Sci 82: 1-33.

4. Gnavi S, Fornasari BE, Tonda-Turo C, Laurano R, Zanetti M, et al. (2018) 
In vitro evaluation of gelatin and chitosan electrospun fibres as an 
artificial guide in peripheral nerve repair: a comparative study. J Tissue 
Eng Regen Med 12(2): e679-e694.

5. Li Y, Yu Z, Men Y, Chen X, Wang B (2018) Laminin-chitosan-PLGA conduit 
co-transplanted with Schwann and neural stem cells to repair the injured 
recurrent laryngeal nerve. Exp Ther Med 16(2): 1250-1258.

6. Aijie C, Xuan L, Huimin L, Yanli Z, Yiyuan K, et al. (2018) Nanoscaffolds in 
promoting regeneration of the peripheral nervous system. Nanomedicine 
13 (9): 1067-1085.

7. Moattari M, Kouchesfehani HM, Kaka G, Sadraie SH, Naghdi M, et al. 
(2018) Chitosan-film associated with mesenchymal stem cells enhanced 
regeneration of peripheral nerves: A rat sciatic nerve model. J Chem 
Neuroanat 88: 46-54.

8. Kimura H, et al. (2018) Stem cells purified from human induced 
pluripotent stem cell-derived neural crest-like cells promote peripheral 
nerve regeneration. Sci Rep 8(1): 10071.

9. Wahid F, Khan T, Hussain Z, Ullah H (2018) Nanocomposite scaffolds 
for tissue engineering; properties, preparation and applications. 
Applications of Nanocomposite Materials in Drug Delivery, Elsevier, USA, 
pp. 701-735.

10. Mirabedini A (2018) Introduction and Literature Review. Developing 
Novel Spinning Methods to Fabricate Continuous Multifunctional Fibres 
for Bio applications, Springer, Germany, pp. 1-45.

11. Blache U, Ehrbar M (2018) Inspired by Nature: Hydrogels as versatile 
tools for vascular engineering. Adv wound care 7(7): 232-246.

12. Jang J, Cha C (2018) Multivalent polyaspartamide cross-linker for 
engineering cell-responsive hydrogels with degradation behavior and 
tunable physical properties. Biomacromolecules 19(2): 691-700.

13. Shirai M, Morishita S, Okamura H, Tsunooka M (2002) Photo-cross-
linkable polymers with thermally degradable property. Chem Mater 
14(1): 334-340.

14. Rickett TA, Amoozgar Z, Tuchek CA, Park J, Yeo Y, et al. (2010) Rapidly 
photo-cross-linkable chitosan hydrogel for peripheral neurosurgeries. 
Biomacromolecules 12(1): 57-65.

For possible submissions Click Here Submit Article

Creative Commons Attribution 4.0 
International License

   
 Trends in Textile Engineering & Fashion Technology

Benefits of Publishing with us

• High-level peer review and editorial services
• Freely accessible online immediately upon publication
• Authors retain the copyright to their work 
• Licensing it under a Creative Commons license
• Visibility through different online platforms

http://dx.doi.org/10.31031/TTEFT.2018.04.000582
https://www.sciencedirect.com/science/article/pii/B9780128133514000316
https://www.sciencedirect.com/science/article/pii/B9780128133514000316
https://www.sciencedirect.com/science/article/pii/B9780128133514000316
https://www.ncbi.nlm.nih.gov/pubmed/29772248
https://www.ncbi.nlm.nih.gov/pubmed/29772248
https://www.sciencedirect.com/science/article/pii/S0079670017301958
https://www.sciencedirect.com/science/article/pii/S0079670017301958
https://www.ncbi.nlm.nih.gov/pubmed/27860458
https://www.ncbi.nlm.nih.gov/pubmed/27860458
https://www.ncbi.nlm.nih.gov/pubmed/27860458
https://www.ncbi.nlm.nih.gov/pubmed/27860458
https://www.ncbi.nlm.nih.gov/pubmed/30116376/
https://www.ncbi.nlm.nih.gov/pubmed/30116376/
https://www.ncbi.nlm.nih.gov/pubmed/30116376/
https://www.ncbi.nlm.nih.gov/pubmed/29790811
https://www.ncbi.nlm.nih.gov/pubmed/29790811
https://www.ncbi.nlm.nih.gov/pubmed/29790811
https://www.ncbi.nlm.nih.gov/pubmed/29107096
https://www.ncbi.nlm.nih.gov/pubmed/29107096
https://www.ncbi.nlm.nih.gov/pubmed/29107096
https://www.ncbi.nlm.nih.gov/pubmed/29107096
https://www.nature.com/articles/s41598-018-27952-7
https://www.nature.com/articles/s41598-018-27952-7
https://www.nature.com/articles/s41598-018-27952-7
https://www.sciencedirect.com/science/article/pii/B9780128137413000315
https://www.sciencedirect.com/science/article/pii/B9780128137413000315
https://www.sciencedirect.com/science/article/pii/B9780128137413000315
https://www.sciencedirect.com/science/article/pii/B9780128137413000315
https://www.ncbi.nlm.nih.gov/pubmed/29984113/
https://www.ncbi.nlm.nih.gov/pubmed/29984113/
https://www.ncbi.nlm.nih.gov/pubmed/29381057
https://www.ncbi.nlm.nih.gov/pubmed/29381057
https://www.ncbi.nlm.nih.gov/pubmed/29381057
https://pubs.acs.org/doi/abs/10.1021/cm0103646
https://pubs.acs.org/doi/abs/10.1021/cm0103646
https://pubs.acs.org/doi/abs/10.1021/cm0103646
https://www.ncbi.nlm.nih.gov/pubmed/21128673
https://www.ncbi.nlm.nih.gov/pubmed/21128673
https://www.ncbi.nlm.nih.gov/pubmed/21128673
http://crimsonpublishers.com/online-submission.php
http://crimsonpublishers.com/tteft/

	Chitin-Based Materials in Nerve Tissue  Engineering
	Abstract
	Keywords
	Introduction
	Chitin-based materials and tissue engineering in nervous system

	Conclusion
	References

