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Abstract 

Benefiting from its intrinsic properties, chitosan resembles extracellular matrix (ECM), and, hence, various forms of 

chitosan have been practiced in dermatology. Nanofibers of chitosan have been successfully utilized in wound dressing 

for regeneration of various types of wounds. Chitosan nanoparticles have also been used in cell reprogramming, e.g. 

induced pluripotent stem cell, which is known as a new method for alopecia treatment, as signaled in drug delivery. 

Chitosan hydrogels are 3D macromolecular networks providing niche-like milieu that can enhance cellular activity. Thus, 

design and implementation of chitosan-based hydrogels enhances dermatological conditions. This mini-review highlights 

the importance and applications of chitosan-based structure as a harbinger for new emerging materials for dermatology 

uses.  
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Introduction 

Dermatology is a branch of medicine which deals with 
skin, nail, hair and the disease related to them. Tissue 
engineering is a practical route to facilitate treatment 
methods and contributes to enhanced regeneration of 
damaged tissue [1]. Appropriate biomaterial selection 
plays a key role in functional tissue repair [2]. Various 
materials have been practiced for dermatology via 
treating alopecia, wound and other diseases [3]. 
Polysaccharides due to the structural and behavioral 
resemblance with extracellular matrix have attracted 
significant attention and appeared to a large degree 
reliable in mimicking tissue behavior [4,5]. Chitosan as a 
most favorable polysaccharide has been vastly used in 
dermatology form cosmetic to therapeutic uses. Thanks to 
antibacterial properties, chitosan becomes more 

widespread in skin care products, and according to 
statistics, dermatology has been benefited from various 
structures developed based on chitosan [6]. 
 

Structural Forms of Chitosan Used in 
Dermatology  

Nanofiber 

Nanostructures can enhance cellular activity so as to 
facilitate cell regeneration. Chitosan in the form of 
nanofiber can be produced via electrospinning. To achieve 
a proper fiber diameter and stability, chitosan should be 
blended with other polymers like poly (vinyl alcohol) [7]. 
Aligned nanofibers enhance the cell orientation and 
regeneration. Chitosan nanofibers have been widely 
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utilized in wound dressing because of inherent 
antibacterial properties of chitosan [8]. 
 

Particle 

Alopecia treatment and hair follicle regeneration 
requires an appropriate niche supplement. Chitosan 
particle due to the ECM-like behavior features proper 3D 
milieu for dermal papilla growth without disrupting the 
cell-cell interaction. Induced pluripotent stem cells 
(iPSCs) have been utilized as a new emerging method for 
regeneration. Chitosan nanoparticles have been utilized to 
reprogramming the cell to achieve the iPSCs, which can be 
applied in cell therapy [3]. 
 

Hydrogel 

Hydrogel as a 3D network of polymer can retain water 
to provide with the tissues a suitable milieu. Chitosan 
hydrogel can be synthesized in different forms including 
thermosensitive and electroactive forms, achievable 
through various methods like grafting temperature-
responsive and conductive polymers. Thermosensitive 
chitosan can be applied non-invasively to appropriately 
cover targeted area. Moreover, hydrogel conductivity 
enhances the intracellular activities [9,10]. It has been 
reported that chitosan-based compounds can be used as 
nail lacquer to guard against dermatophyte infection that 
delivers drug to the nail as a topical agent [11]. 
  

Conclusion 

Facile fabrication of chitosan compounds, its 
abundance, and along with its intrinsic properties gives 
reason to use it in dermatology applications. Chitosan can 
be prepared in various forms such as nanofiber, particle 
and hydrogel. Nanofibers can enhance cell proliferation 
and alignment in wound dressing to guarantee proper 
wound regeneration. Moreover, chitosan particles are 
widely utilized in drug delivery, cell reprogramming and 
niche formation exhibiting reliable outcomes. In addition, 
chitosan hydrogels accelerate the wound healing and 
provide 3D network for appropriate cellular activity. 
However, based on the final application of chitosan, a 
proper form of chitosan should be selected wisely.  
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