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Hyaluronic acid as an essential component of 

wound healing 

Hyaluronic acid (HA) is a natural constituent of human 

skin, where it forms a network with proteins that bind to 

HA and helps to maintain skin mechanical properties.1)   

In addition, HA plays a structural role by retaining water, 

thereby maintaining a moist environment, which is 

critical for successful wound healing. Even Galen, a 

physician treating gladiators in ancient Rome, noticed 

that post-combat wounds healed better in moist 

environments.2) Current guidelines for the treatment of 

hard-to-heal wounds also show that the maintenance of 

moisture is crucial.3) 

When skin is wounded, the structure of extracellular 

matrix (ECM), including HA, is compromised. 

Subsequently, the fragments of hyaluronan initiate 

angiogenesis and modulate inflammatory signaling. 

Hyaluronan de novo synthesis is stimulated to 

regenerate the structural integrity of the skin alongside 

other molecules such as collagen and fibronectin.4) 

Hyaluronan helps to create a favorable environment for 

fibroblasts that form granulation tissue matrix.5)  

Hyaluronan also supports reepithelization and 

stimulates migration of keratinocytes. When 

keratinocytes are prevented from binding to HA, 

reepithelization is significantly slower.6) In contrast, 

when hyaluronan is added to wounds, reepithelization is 

faster.7)  

Moreover, the magnitude of hyaluronan production 

during wound healing corresponds to more pleasing 

aesthetic outcomes, since the prolonged synthesis and 

lower inflammation produced with application of 

hyaluronan has been shown in scarless wound healing.8) 

Given the proven benefits that hyaluronan brings to 

wound healing, it has been successfully used in various 

formulations to treat non-infected chronic and acute 

traumatic wounds as well as burns.9) Since bacteria 

complicate wound healing, antiseptics are used in 

combination with hyaluronan to ensure healing as well 

as antimicrobial action of these wound-healing 

devices.10) Since war injuries are considered to be 

contaminated, the standard treatment is a thorough 

debridement and delayed primary closure. Nevertheless, 

the shape of the wounds often presents a challenge for 

a surgeon since gunshot or shrapnel wounds create 

cavities that are difficult to debride. 

Therefore, we evaluated debriding properties and pro-

healing action of a fluid containing HA and iodine. Our 

hypothesis was that after the initial debridement, HA 

would stimulate healing and iodine would prevent 

bacterial growth. To the best of our knowledge, this 

study is the first to present use of a formulation of 

viscous HA and iodine applied to acute war wounds 

before primary delayed suture. For this purpose, we used 

a medical device (hyaluronan-iodine fluid) from the 

company Contipro. According to our first results, the 
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treatment evinced an excellent effect in the 

management of these wounds. 

Treatment group 

The observational, comparative study was conducted by 

a surgical team at the field hospital of the army of the 

Czech Republic in Afghanistan. The study group and the 

control group included exclusively gunshot wounds and 

shrapnel injuries (Figure 1) of 14 soldiers (age: 15-35 

years) with 19 wounds (abbreviated Injury Scale < 9). All 

wounds were regarded as heavily colonized or infected.  

The treatment in the study group with a HA-iodine 

complex was performed in 5 patients (7 wounds in total) 

for comparison with a matching control group (9 patients 

with a total of 12 wound). Both groups underwent 

standard surgical debridement, pulsatile lavage and 

drainage of the wound. The drainage used for the study 

group was a gauze soaked with a hyaluronan-iodine 

complex (Figure 2), whereas silicone drains were applied 

in the control group (Figure 3). The treatment was 

evaluated on a regular basis until clean granulation tissue 

formed, which allowed for the patients to be transported 

to a hospital in Afghanistan.  

 

Figure 1: Shrapnel wound 

(initial indication) 

 

Figure 2: Gauze drain 

soaked with HA-iodine 

complex (=study group) 

 

Figure 3: Standard 

treatment with silicone 

drain (=control group) 

Results of hyaluronan with iodine application 

Below we present two case reports to better demon-

strate the method of treatment and the results. 

 

Case 1 – A shrapnel injury 

A young soldier incurred shrapnel injury of the right arm. 

In the first line local medical facility a primary suture was 

performed. After 24 hours the patient was transported 

to the field hospital. Entry examination revealed signs of 

infection like Staphylococcus-aureus according to the 

microbial examination. Under general anesthesia the 

stitches were removed, and the wound was debrided 

and rinsed. Afterwards the wound was filled with a gauze 

soaked with HA-iodine complex and left open. During the 

next 4 days the wound was redressed every 24 hours in 

the same manner. After 4 days the swab was negative 

and the wound showed no signs of infection. As a result, 

primary delayed suture was done. The wound healed 

after 8 days without any complications.  

  
Figure 4: Shrapnel injury (initial 

indication) 
Figure 5: Treatment with 

hyaluronan-iodine complex 

  
Figure 6: Cleaned wound after 

treatment 

Figure 7: Primary delayed suture 

 

Case 2  - Complex wound resulting from an 

explosive device 

An 18-year-old soldier, survivor of an improvised 

explosive device (IED), incurred complex trauma of the 

left leg. After primary surgical treatment, a negative 

pressure therapy was indicated. However, ten days after 

negative pressure was started, extensive bacterial 
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colonization of the wound was apparent under the foam. 

Therefore, the treatment strategy was changed.  

The wound was dressed daily with a HA-iodine complex 

soaked gauze. After 4 days of this treatment, the wound 

was clean and granulated. Dermo-epidermal meshed 

skin grafts were applied and showed 95% successfully 

healing. The patient’s soft tissues healed completely and 

he was able to walk with crutches just 6 weeks after the 

injury. 
 

  
Figure 8: VAC therapy applied 

(initial therapy choice) 

Figure 9: Extensive bacterial 

colonization 

  
Figure 10: Treatment with 

hyaluronan-iodine complex 

Figure 11: Wound healed after 

skin grafting 
 

 

Summary 

Treatment with a hyaluronan-iodine complex in the 

study group significantly reduced the time necessary to 

clean both gunshot and shrapnel wounds (Table 1). 

Moreover, the development of clean and vital 

granulation tissue was observed soon after the initial 

treatment. Treating physicians and nurses were very 

satisfied with the antimicrobial effect that this medical 

device produced. In addition, they appreciated the 

cleaning of gun-shot wounds from particles (gunpowder, 

soil) with the HA-iodine complex gauze. Fine particles 

were absorbed into the soaked gauze, greatly facilitating 

the debridement of the wound.  

Synergistic effects of this method (antimicrobial, 

mechanical cleaning, regenerative) enabled us to 

conduct the primary sutures within 4 days after the 

injury, in comparison to the control group with standard 

treatment of 8 days. According to these results, 

treatment of combat wounds with a hyaluronan-iodine 

complex demonstrates significantly superior results 

compared to the standard treatment. The initially 

reddish-brown inherent color of the hyaluronan-iodine 

fluid disappears 40 minutes after application and does 

not lead to any discoloration of the healing wound bed. 

Furthermore, no unexpected side effects or drug 

interactions were observed in any patient in the study 

group.  

 

Type of 

injury 

Time until clean granulation tissue  

- without any signs of infection 

[days] 

Difference in healing speed  

against control group 

Study group 

Hyaluronan 

iodine 

complex 

[n=5] 

Control group 

Silicone drain 

[n=9] 
Shortening  

[days] 

Improvement  

[%] 

�̃�  �̃� �̃� % 

Gunshot 

wounds 
1 2.5 1.5 60 

Shrapnel 

wounds 
1.5 2 0.5 25 

 

Total 1 2 1 50 

1st quartile   

3rd quartile 
      1        1.5 1        3 p<0.05 

Table 1: Time to achieve clean tissue and healing speed in days (median) 

 

Discussion 

The use of antimicrobial HA products in mission-related 

wound care is a convincing therapeutic approach with an 

excellent clinical outcome. Similarly to the war wounds, 

several medical devices based on HA were successfully 

used to treat chronic ulcers, burns, and surgical 

abdominal wounds.11)  

Similar to the viscous HA fluid, an active layer comprising 

synergistic combination of active ingredients of HA 

lyophilizate and an antiseptic octenidine on a wound 

dressing evinced better slough removal and better 

healing dynamics than a standard dressing with silver.12) 

Hyaluronic acid is an outstanding substance among local 

therapeutics that is used in a wide variety of specialties 

to promote wound healing.13) The body of literature 

highlighting the importance of hyaluronan in wound care 

includes more than 80 publications of basic research, 

over 20 reviews, and more than 30 controlled 

comparative and case studies. When combined with 

antiseptics, hyaluronan can be applied across all wound 

phases and helps to overcome therapy resistance, 

stagnation or wound chronification, in addition to 

accelerating wound healing. 
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Conclusion 

We observed favorable wound healing progress in this 

small comparative study. All wounds treated with 

hyaluronan-iodine fluid showed significantly faster 

wound healing dynamics than the standard wound care 

procedure. The HA-iodine formulation also restored 

wound healing in the wounds that stalled. Especially in 

the medical treatment of complex and contaminated 

combat injuries, the combination of HA and antibacterial 

iodine is an effective and safe therapeutic option. 
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