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Abstract: The wound healing process consists of four stages: hemostasis, inflammation, proliferation, and
remodeling. Many wound dressings are designed to enhance the body’s ability to close wounds and restore the
function of damaged tissues. Recently, pectin has been utilized for various biomedical applications, including
wound healing, due to its simple gel-forming mechanism and cell compatibility. The hydrophilic pectin particles
in the dressing interact with wound exudate to form a soft gel layer on the wound bed, effectively absorbing

@i{‘ﬁ’gﬁigsmg, exudates. Additionally, the acidic environment created by the dissolution of pectin may serve as a barrier against
Pectin, bacteria and viruses. This study reviews recent research on pectin for biomedical applications, extending beyond
Hydrogel, traditional uses in food or pharmaceuticals. It discusses the structure of pectin and extraction methods, focusing
Nanofibers on the polysaccharide properties that can optimize gels for specific applications, thereby playing a crucial role in

its biomedical use. Various crosslinking methods for pectin structures in medical applications are introduced, along
with their respective advantages and disadvantages. The role of electrospun pectin fibers in wound healing

applications is also specifically addressed.

https://doi.org/10.30501/jamt.2025.484957.1308

d

URL.: https://www.jamt.ir/article 216552.html

1. INTRODUCTION

The skin acts as a critical protective barrier against
environmental threats such as heat, injury, and infections.
Severe skin damage, resulting from burns or certain
diseases, can lead to life-threatening complications
(Nourmohammadi et al., 2020; Zargar et al., 2016).
Wounds disrupt this barrier, allowing bacteria and other
pathogens to penetrate, which makes wound care
essential to prevent infection (Abbas et al., 2019;
Venkataprasanna et al., 2020). Given the complex
healing process, effective wound management is vital for
promoting recovery. lIdeal wound dressings should
provide a moist environment, allow oxygen permeability,
minimize pain during removal, reduce scarring, and
enable the delivery of bioactive agents to accelerate
healing (Ghalei et al., 2018; Mirzababaeiy et al., 2018).
Polysaccharides are particularly promising for wound
dressings due to their natural bioactivity,
biocompatibility, biodegradability, and affordability
(Sanjarnia et al., 2023). Their modifiable functional
groups allow for easy chemical alterations, enabling a
range of properties; for instance, they can be
carboxylated or functionalized with aldehyde or amine
groups (Jelkmann et al., 2018; Khodaei et al., 2023;
Shahriarpanah et al., 2016). Polysaccharides such as
chitosan, starch, alginate, and pectin have shown
promising results in wound healing applications (Chogan
et al., 2020; Davydova et al., 2024; Hadisi et al., 2018;
Kheradvar et al., 2018; Sanjarnia et al., 2023). Among
these, pectin stands out for its low cost, non-toxic nature,
and renewable sources, such as citrus peels and apple
pomace. Its anionic structure, composed of smooth

homogalacturonan regions and hairy
rhamnogalacturonan domains, enhances cell signaling,
adhesion, proliferation, and differentiation, making it
suitable for biomedical applications, especially in wound
repair (Kiadeh et al., 2022; Munarin et al., 2012). This
study aims to review pectin’s structure, crosslinking
techniques, and its potential as a natural polysaccharide
in wound healing.

2. WOUND DRESSINGS BASED ON PECTIN

Pectin has been explored in wound dressings
primarily as hydrogels and electrospun fibers. Pectin-
based hydrogels, made from a natural, biocompatible
polysaccharide, form three-dimensional, crosslinked
networks capable of absorbing and retaining substantial
water while maintaining structural integrity (Tortorella et
al., 2021). The molecular weight and esterification of
pectin influence the gel's properties, with additional
factors like temperature, pH, and cations affecting
gelation. Crosslinking methods, such as physical,
chemical, photochemical, and enzymatic, are employed
to enhance the properties of pectin hydrogels for diverse
applications (Lofgren et al., 2005).

Electrospinning, a technique that uses high-voltage
electric fields to create polymer fibers, enables the
production of nanofibers with diameters ranging from
nanometers to micrometers (Lofgren et al., 2005).
Electrospun pectin  fibers resemble the skin’s
extracellular matrix, supporting cell adhesion and
proliferation and thereby promoting tissue regeneration.
Their porous structure allows for nutrient and gas
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exchange and prevents bacterial contamination
(Augustine et al., 2020; Yuan et al., 2018). Additionally,
bioactive molecules can be incorporated to aid healing.
However, pure pectin’s low viscoelasticity complicates
electrospinning, so it is often blended with synthetic
polymers like polyethylene oxide to create stable
nanofibers (Akinalan Balik et al., 2019). Despite these
challenges, pectin-based nanofibers hold significant
potential for the development of advanced wound
dressings.

3. CONCLUSION

In this article, several applications of the well-known
polysaccharide pectin in wound dressings are introduced.
To this end, the chemical and structural properties of
pectin, along with its sources and extraction methods,
were discussed to identify the properties that influence
gel formation, particularly those attractive for biomedical
uses like wound healing. The inherent properties of
pectin offer multiple benefits for wound dressings. For
example, its hydrophilicity enables it to absorb wound
exudates, while its ability to maintain an acidic
environment can inhibit bacterial growth. Additionally,
pectin’s capacity to bind active molecules, such as drugs
or growth factors, aids in wound recovery. The growing
body of research on pectin hydrogels and nanofibers for
wound repair highlights its potential as a versatile
biomaterial, suggesting even greater promise for future
biomedical applications.
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