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The clinical requirement of a wound 
dressing, aside from protecting the 
wound and absorbing exudate, 

has shifted towards having the ability to 
encourage healing (Sinha, 2018). Currently, 
a wide range of absorbent dressings are 
available in the market for wound care, 
claiming to have the ability to manage 
exudate while also encouraging healing 
(Sinha, 2018). However, it is becoming 
clear, that some of these dressings are not 
meeting their expectations when applied 
in a clinical setting (Sinha, 2018). Moreover, 
understanding the interventions that 
effectively promote and support healing 
and wound repair is essential for health 
professionals working in wound care 
(Tayyib and Ramaiah, 2021). The efficient 
management of wounds requires the 
health care professionals involved in wound 
management to have the appropriate 
knowledge and skills to maximize positive 
health outcomes (Welsh, 2018).

Hard-to-heal wounds are defined as wounds 
that fail to heal with standard therapy, in an 
orderly and timely fashion (Troxler et al, 2006; 
Milne et al, 2020). Delayed healing can occur 
in a variety of wound types, and, although 
delayed healing is common, it is frequently not 
recognised early enough and can pose a major 
problem that increases the burden on health care 

professionals and hospitals (Troxler et al, 2006). It is 
therefore essential for healthcare professionals to 
differentiate between a wound that is likely to heal 
with a standard treatment, and a non-responding 
wound, that would require and justify a different 
treatment approach (White, 2011).

Novel wound dressing in wound management
Chitosan is a natural cationic polysaccharide 
which is the partially- to fully-deacetylated 
form of chitin (Hosseinnejad and Jafari, 2016) 
that has generated great interest in the use 
of chitin since this biopolymer is the second 
most abundant after cellulose (Abdel-Rahman 
et al, 2015). Chitosan has been reported to 
possess a lot of excellent properties, such as 
biocompatibility, biodegradability, haemostatic 
property, anti-inflammatory effects and 
capability to accelerate wound closure (Matica 
et al, 2019). The roles of Chitosan in wound 
healing include haemostasis, pain reduction, 
initial macrophage activation followed by the 
anti-inflammatory response, antimicrobial, 
inhibition of matrix metalloproteinase-2 
(MMP-2), and re-epithelialisation (Dai et al, 
2011; Liu et al, 2018). Haemostasis is achieved 
through the absorption of blood plasma that 
leads to the concentration of erythrocytes and 
platelets, adhesion, aggregation and activation 
of platelets, and promotion of erythrocyte 
coagulation and activation due to a charge-
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based interaction (He et al, 2013; Maksym and 
Vitali, 2015; Chen et al 2017). Promotion of re-
epithelialisation occurs through the stimulation 
of the dermal fibroblasts, interaction with the 
growth factors and metal ions and inhibition 
of keratinocyte proliferation (Hamilton et al, 
2006; Howling et al, 2001). The antimicrobial 
activity occurs as cationic Chitosan binds to the 
negatively charged cell wall of microorganisms, 
resulting in the leakage of proteinaceous and 
other intercellular constituents; inhibition of the 
mRNA and protein synthesis via the penetration 
of Chitosan into the nuclei, and provocation 
of cell osmolysis of microorganisms (Goy et al, 
2009; Orgaz et al, 2011). 

The analgesic effect is achieved through 
the capacity of Chitosan to absorb the protein 
ions released at the inflammatory sites, 
together with chitin lowering the bradykinin 
production at inflammatory sites (among the 
major pain mediators during inflammation), 
as well as inhibition of Phospholipase (PLA-
2) activity, in turn blocking the arachidonic 
acid pathway (Okamoto et al, 2002; Mo et al, 
2015; Choi et al, 2018). The anti-inflammatory 
properties of Chitosan are achieved through 
the inhibition of inflammatory mediators (e.g., 
Interleukin), reduction of pro-inflammatory 
cytokines (e.g., TNF-α) and down-regulation of 
NF-kβ expression and AP-1 activation (Oliveira 
et al, 2012; Chang et al, 2019). Chitosan has 
also been shown to inhibit the activation 
and expression of MMP-2 in human dermal 
fibroblasts (Kim and Kim, 2006).

Scar minimisation is achieved through 
the gradual degradation of N-acetyl-b-D-

glucosamine, which initiates hyaluronic acid 
at the wound site, thus helping in faster scar 
improvement (Anjum et al, 2016). Moreover, 
in the presence of Chitosan, type IV collagen 
produced is in the form of fine reticulin-like 
fibres rather than mature bands of dense 
collagen. In addition, it significantly minimises 
scarring by decreasing the expression of TGF- 
β1 factor by blocking the cyclooxygenase 
and arachidonic acid pathways (Lv et al, 2012; 
Anjum et al, 2016).

In a randomised control trial (RCT) 
comparing the effect of Chitosan to standard 
treatment, pressure ulcers managed with the 
Chitosan dressing (29 out of the 34) healed 
within 21 days of the trial period and none 
became infected, compared to only four 
wounds healed in the control group. The 
authors concluded that the Chitosan based 
bioactive dressing significantly increases 
healing rates which equates to significant cost 
savings (Kordestani et al, 2008).

Dressing evaluation 
The evaluated novel wound dressing 
(Maxiocel, which uses Bioactive Microfiber 
Gelling Technology TM) is a highly absorbent 
antimicrobial wound dressing, designed to 
heal patients suffering from chronic wounds by 
effectively managing exudate, pain, and scarring 
(Ray et al, 2021).

RESULTS 
Case 1
A 39-year-old female working as a housewife 
with a history of diabetes mellitus type 2 for 

Case 1. Left limb ulcer 
 ■ A 39-year-old female with underlying diabetic mellitus. The wound size was 17cm x 3cm
 ■ The wound was flushed with sterile water and the Chitosan dressing was applied with a foam secondary dressing
 ■ By day 12, the wound had improved with wound size now reduced to 11.3cm x 1.9cm 
 ■ Complete wound closure was achieved by 19th January 2022.

8/11/2021: 
Chitosan dressing regime started

22/11/2021 
Showing improvement and wound size reduction

19/1/2022 
Wound completely healed 
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Case 2. Plantar and lateral wound
 ■ A 42-year-old unemployed Malay lady with underlying diabetic melitus
 ■ Right a plantar diabetic foot ulcer present for 2 months. The Patient had a history of right lower leg necrotising fasciitis and wet gangrene of right 
big toe

 ■ The wound was flushed with sterile water and the Chitosan dressing was applied with a foam secondary dressing and offloading pad
 ■ The post-amputation (lateral) wound had healed by the 26/11/2021 and the plantar wound healed by 7/2/2022.

Plantar wound on 
8/11/2021- Chitosan 

dressing regime started

Lateral wound on 
8/11/21- Chitosan 

dressing regime started

Plantar wound reduced in 
size by 26/11/2021

Lateral wound healed 
26/11/2021

Plantar wound healed 
7/2//2022

five years presented with a left limb ulcer which 
was non-healing for the past month. Wound 
debridement was conducted by Orthopaedics 
on 6/10/21. The wound was previously managed 
with a matrix metalloproteinase inhibiting foam 
dressing for two weeks. On presentation, wound 
serous exudate was high, however, healthy 
granulating tissue was present. The wound size 
was 17cm x 3cm. The wound was flushed with 
sterile water and the new regimen with Chitosan 

dressing was initiated on 8/11/20 (Figure 1A). 
A foam was applied as a secondary dressing. 
On day 12, the wound continued to improve 
with wound size now reduced to 11.3cm x 
1.9cm (Figure 1B). Complete wound closure was 
achieved by 19th January 2022 (Figure 1C).

Case 2
A 57-year-old male working as a Barista with 
a 10 years history of diabetes mellitus type 2, 

Case 3. Shin wound after traumatic injury
 ■ A 29-year-old male working as a foreaen came to the hospital on 15/9/2021 with a wound over the shin that was sustained during a motorcycle 
accident a couple of weeks previously

 ■ The wound was flushed with sterile water and the Chitosan dressing was applied with a foam secondary dressing
 ■ The wound healed by 20/12/2021.

15/9/2021: 
9.3cm x 2.9cm

25/11/2021 
Wound showing signs of healing, 4.3cm x 1.7cm

20/12/2021 
Wound healed 
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presented with a right plantar diabetic foot 
ulcer (4cm x 3cm) (Figure 2A) and a post-Ray’s 
amputation of 3rd, 4th and 5th toes (6cm x 
1.1cm) (Figure 2B) on 8th November 2021. 
The wounds were previously managed with 
a sodium hyaluronate gel and a secondary 
foam dressing together with offloading pad for 
two months. After wound flushing with sterile 
water cleansing solution, Chitosan dressing was 
applied, with the same secondary foam dressing 
and offloading pad. The patient visited the 
clinic twice a week. By the 26th November, the 
plantar wound was reduced to 3.4cm x 2.2cm 
(Figure 2C), while the post-amputation (lateral) 
wound had completely healed (Figure 2D). 
Wound closure for the plantar wound was 
achieved by 7th November 2022 (Figure 2E). 

Case 3 
A 29-year-old male working as a foreman came 
to the hospital on 15th September 2021 with 
a wound over the shin that was sustained 
during a motorcycle accident a couple of weeks 
previously. Up to that point, the wound was 
being managed with honey gel. The wound was 
debrided by Orthopaedics and then referred 
to the wound clinic. The initial wound size 
was 9.3cm x 2.9cm (Figure 3A). After wound 
flushing with sterile water cleansing solution, 
the Chitosan dressing was applied and covered 
with a foam as a secondary dressing. The 
dressing was changed twice weekly. By the 25th 
November, the wound was showing evidence 
of healing, with healthy granulating tissues and 

wound area reduction (Figure 3B), with the 
wound size reduced to 4.3cm x 1.7cm. The 
wound healed by 20th December (Figure 3C).

Case 4
A 64-year-old male driver with known type 
2 diabetes mellitus and hypertension for 30 
years, was referred on 8th November 2021 
for management of a long-standing ulcer 
on the left lateral aspect (malleolar region) 
(Figure 4A). The wound measured 8cm x 
3.5cm, was mostly covered with slough and 
had high levels of serous exudate. The wound 
was previously managed with an organic 
healing ointment for two weeks, which was 
then changed to a collagen foam dressing 
for another two weeks. After wound flushing 
with sterile water cleansing solution, the 
Chitosan dressing was applied under a foam, 
with dressing changed twice a week. After 
one dressing change (12th November), the 
wound bed was clean and showed signs 
of granulation (Figure 4B) and by the 25th 
of November, the wound showed great 
improvement with wound area reduction to 
7.9cm x 3.7cm and reduced levels of exudate 
(Figure 4C). 

Case 5
 A 57-year-old female pensioner was referred 
on 5th November 2021 for a venous leg 
ulcer on the left medial aspect malleolar 
region. Measuring 6.6cm x 7.1cm, the 
wound had been present for the past 3 years 

Case 4. Shin wound after traumatic injury
 ■  A 64-year-old male with known type 2 diabetes mellitus and hypertension for 30 years
 ■ Presented with a long-standing ulcer on the left lateral aspect of the foot
 ■ The wound was flushed with sterile water and the Chitosan dressing was applied with a foam secondary dressing. Dressing changed twice a week
 ■ Wound area reduced to 7.9cm x 3.7cm and reduced levels of exudate by 25/11/2021.

8/11/2021: 
8cm x 3.5cm

12/11/2021  
Wound bed improvement after 1 dressing change, 

25/11/2021 
Condition of the wound is further improved  

7.9cm x 3.7cm
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(Figure 5A) with high levels of serous exudate. 
The patient had a history of diabetes mellitus 
and hypertension, which were both treated 
with the appropriate medications. The wound 
was recentlt treated with a polyether foam with 
Methylene Blue, Gentian Violet, Silver Sodium 
Zirconium Phosphate and a compression 
bandage. After wound flushing with sterile 
water cleansing solution, the Chitosan dressing 
was applied with foam as a secondary dressing 
and a compression bandage. The dressing was 
changed twice a week. By the 24th of November, 
the wound size was decreased to 3.4cm x 4.9cm 
and exudate level was reduced (Figure 5B). 
Further improvement of the wound bed, with 
healthy granulation tissues was noted by 4th 
December (Figure 5C) and the wound was healed 
by 21st January 2022 (Figure 5D). 

CONCLUSION
Wound dressings aim to restore the environment 
required for healing as well as protect the wound 
from environmental threats, such as infection 
(Elsner et al, 2010). Moreover, the dressings 
should be easy to apply and remove and 
maintain a moist healing environment (Elsner et 
al, 2010). When selecting a dressing, the health 
care professional must remember to consider 
wound size and depth, exudate amount, 
dressing frequency, and any patient-related 
factors (Dabiri et al, 2016). Dressings should also 
have the conformability to keep direct contact 
with the wound bed.

The evaluated dressing was tried initially 
in five difficult-to-heal cases. The wounds 
were challenging due to their complexity. 
The results achieved with the novel Chitosan 

wound dressing in these cases are highly 
promising and provided good results for the 
wound healing process and received excellent 
feedback from the clinicians.

However, the cohort of this evaluation is 
quite small, and therefore, further evaluations 
will continue to be conducted in this wound 
care centre in Malaysia. WAS
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