
The Diabetic Foot Journal Vol 12 No 1 2009 39

Chronic wounds are a huge financial 
burden on health services, with 
their management estimated to 

cost the NHS more than £1 billion per year 
(Bennett et al, 2004). The personal cost to 
those affected, in terms of reduced quality 
of life, is also well documented (Franks et 
al, 2006). To ease the economic burden on 
health services, and to improve quality of life 
for those affected, it is essential that chronic 
wounds are closed as quickly as possible.

This article reviews the role of a new 
hydrogel dressing, Oxyzyme (Archimed, 
Bedford), in healing diabetic foot ulcers.

Role of oxygen in wound healing

The role of oxygen in wound healing is 
multifaceted and has been well documented 
(Kalliainen et al, 2003; Gottrup, 2004; 
Hunt et al, 2004). Oxygen is needed during 
all phases of wound healing for: 

l Energy metabolism during cellular repair.
l Collagen synthesis and neovascularisation 

during tissue regeneration.
l Polymorphonuclear cell function in 

defence against infection.
l Antimicrobial action against malodorous 

anaerobic bacteria. 
l The effective action of some antibiotics 

(Ivins et al, 2007).
Various methods of delivering oxygen 

to the wound bed have been documented, 
but remain controversial. One method 
of delivery is the use of topical oxygen, 
which  diffuses no deeper than the upper 
2 mm of tissue (Ovington and Eisenbud, 
2004). Oxygen delivered topically 
to a wound cavity supports autolytic 
debridement and oxygen-dependent tissue 
regeneration activities, prevents chronic 
hypoxia-mediated neutrophil chemotaxis, 
and promotes more effective phagocytic 
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and microbicidal neutrophil activity  
(Hunt et al, 2007).

While oxygen is necessary for many of 
the cellular activities essential to achieving 
wound healing, it is impractical to create 
oxygen balance in a wound through 
continuous exposure to the air, as this 
would disrupt other factors associated 
with good wound bed preparation. Thus, 
therapeutic dressings that introduce oxygen 
into the wound cavity provide essential 
oxygen while simultaneously acting as a  
protective barrier.

Oxyzyme is a two-piece dressing based 
on hydrogel technology. Like other sheet 
hydrogels, it provides a moist wound 
environment that supports autolytic 
debridement and can reduce pain and 
facilitate healing. Additionally, it incorporates 
a biochemical system that increases the 
concentration of dissolved oxygen at the 
wound surface. This is achieved when the 
two components of the dressing (packaged 
separately) are brought together: the larger 
hydrogel contact sheet (containing glucose 
and iodide ions) is applied to the wound 
surface, while the smaller hydrogel sheet 
(containing the enzyme glucose oxidase) is 
applied to the centre of the contact layer. 
Oxygen from the atmosphere then enters the 
dressing and the glucose oxidase catalyses 
the formation of hydrogen peroxide. The 
hydrogen peroxide then diffuses through 
the iodide ion-impregnated layer, resulting 
in the formation of free iodine and dissolved 
oxygen. The iodine and the dissolved 
oxygen are designed to work in concert 
to produced an oxygen-rich environment, 
while reducing the bioburden, through the 
increased presence of oxygen and the action 
of the iodine itself (Trabold et al, 2003;  
Thomas, 2008).

Clinical trials

Results from two non-comparative clinical 
trials to evaluate the safety and performance 
of the dressing have recently been published. 
The trials were conducted at the Cardiff 
Wound Healing Research Unit (Ivins et 

al, 2007) and the Toronto Wound Healing 
Centre (Queen et al, 2007). 

Cardiff Wound Healing Research Unit study
This study was conducted over a  
6-week period in people with venous 
leg ulcers. The duration of the ulcers 
ranged from 6 weeks to 48 years. Previous 
treatments included topical antimicrobials 
(e.g. iodine and silver) and compression 
therapy. All ulcers in this study were 
treated with Oxyzyme and graduated high 
compression therapy. The authors found 
that 32% of the wounds healed and 58% 
improved during the 6-week study period. 
The authors noted that “the results were 
surprising in that a number of recalcitrant 
wounds healed within the 6-week time 
frame” (Ivins et al, 2007).

No diabetic foot ulcers were included in 
the Cardiff trial, although three participants 
had type 2 diabetes. Of these three, two 
healed and one improved.

Toronto Wound Healing Centre study
This study was conducted over a 4-week 
period. Twenty people with 22 wounds of 
differing aetiologies were included in the 
study. The duration of the wounds in the 
study ranged from 1 month to 37 years. 
Previous treatments included Hydrofiber, 
topical antimicrobials (e.g. silver and iodine) 
and hydrocolloids. Oxyzyme was applied to 
all wounds and was covered with an adhesive 
polyurethane film dressing. By study end, 
18% of the wounds had healed and 68% had 
improved (Queen et al, 2007).

Three of the wounds treated in this 
study were diabetic foot ulcers; two showed 
improvement, one was withdrawn due to 
maceration (Queen et al, 2007).

Forthcoming data
An international multicentre case study 
programme, the preliminary results of 
which are available, has been undertaken 
to demonstrate the efficacy of this dressing 
(Archimed, 2009). In this study, participants 
with chronic wounds of more than 12 weeks’ 
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duration, receiving care from clinicians in 
a variety of settings, were treated with the 
dressing and their progress followed for a 
period of 6 weeks. Participants had been 
previously managed, without success, using a 
number of modern dressings and treatments, 
including vacuum-assisted closure therapy, 
larval therapy, hydrogels, films, foams and 
silver-based antimicrobial dressings. At the 
time of writing, the results of 100 of the 
150 cases collected had been analysed. These 
data showed that 68% of wounds had healed 
or improved within the 6-week treatment 
period (Archimed, 2009).

Meta-analysis of the results from the 
diabetic foot ulcers included in this case 
study programme suggest a positive clinical 
response to the dressing in the diabetic foot. 
Diabetic foot ulcers included (n=13) healed 
or improved in 77% of cases by week 6 
(Archimed, 2009).

The following case study reports one 
diabetic foot ulcer that was followed as part 
of this programme.

Case study

Mr R, a 46-year-old man with 
type 1 diabetes (diagnosed in 1972), 
has a complex medical history. He has 
background retinopathy, peripheral 
neuropathy (reporting numbness to his 
feet and a reduced perception when tested 
with a 10 g monofilament), hypertension, 
diabetic nephropathy (creatinine level 
271 μmol/L, estimated glomerular filtration 
rate 22 mL/minute, both taken in July 2007) 
and evidence of autonomic neuropathy. 
Attempts to take Mr R’s ankle–brachial 
pressure index were unsuccessful, indicating 
incompressible vessels. Audible Doppler 
sounds indicated a monophasic right dorsalis 
pedis pulse, a biphasic right posterior  
tibial pulse and triphasic left dorsalis pedis 
and posterior tibial pulse. Dorsalis pedis 
pulses were palpable in both feet. In May 
2005, Mr R’s left Achilles tendon was 
surgically repaired.

Mr R first presented with an ulcer on 
the plantar surface of his left heel in 

February 2006. He was treated with various 
wound management dressings, but the 
wound remained open and healing had been 
static for several months. During this period 
the wound fluctuated in size and appearance 
and there were numerous episodes when the 
wound deteriorated, infection was present 
and antibiotics were prescribed. 

In September 2006, Mr R’s management 
plan was reassessed: an Aircast Boot 
(Mobilis, Oldham) was issued and a plain 
X-ray was requested. Mr R did not appear 
to be concordant with the boot. The 
X-ray was inconclusive for osteomyelitis 
and a magnetic resonance imaging scan was 
requested; no definite sinus tract, cloaca 
or intraosseous abnormality was reported 
to indicate the presence of osteomyelitis. 
In December 2006, a Scotchcast boot (3M, 
Bracknell) was manufactured, but Mr R was 
unable to tolerate the device. 

In January 2007, Mr R made a decision 
to wear the Aircast Boot continuously with 
crutches, which resulted in the ulcer nearly 
healing by May 2007. However, the ulcer 
failed to close, and, in July 2007, Mr R 
returned to using normal shoes and insoles. 
As a consequence, the wound deteriorated in 
August 2007.

Mr R was enrolled in the case study 
programme in September 2007. Upon entry 
to the study, the wound was described as a 
small, shallow cavity situated on the left heel, 
measuring 1 cm2. The wound bed was found 
to be 100% granulation tissue. There was a 
moderate level of clear wound exudate. The 
surrounding tissue was healthy with slightly 
macerated wound margins (Figure 1). 

The glucose oxidase dressing was applied 
to the wound (but not cut to the size of 
the wound) and covered with a Premierpad 
dressing (Shermond, Brighton) and a 
retention bandage. The wound was reviewed 
at twice-weekly dressing changes. There were 
no changes to Mr R’s off-loading regimen.

Following treatment for 1 week, the wound 
was reassessed. A reduction in wound area 
of 43% and a reduction in wound exudate, 
which had become haemoserous, were 
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noted (Figure 2). By week 6, a reduction in 
wound area of 76%, with slight maceration 
of the wound edges, was noted. Owing 
to the rapid improvement of the wound, 
treatment was continued for a further 
11 weeks. The wound continued to reduce 
in area and depth and was reported to be 
fully epithelialised by week 17. The progress 
of Mr R’s ulcer is represented graphically 
in Figure  3. Use of the glucose oxidase 
dressing was discontinued in 
December 2007, owing to plugging of the 
wound, and a simple non-adherent dressing 
was applied. Final closure was noted in 
January 2008 (Figure 4 ).

Insoles were manufactured to reduce excess 
pressure on Mr R’s heel and a physiotherapy 
referral was requested for review of his 
previously repaired left Achilles tendon. 
The wound remains healed at March 2009, 
without any noticeable scarring.

Discussion

Oxygen is essential in the wound healing 
process and various methods of oxygen 
application and delivery have been 
suggested. There is a growing body of 
evidence suggesting that hyperbaric oxygen 
therapy can have a positive effect on wound 
healing (Leach et al, 1998; Neal, 2001; 
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Figure  3.  The  progression  of  Mr  R’s  diabetic 
foot  ulcer  from  the  initiation  of  treatment  to 
full epithelialisation in week 17.
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1. The dressing was applied 
to Mr R’s wound 
and covered with a 
Premierpad dressing and 
a retention bandage and 
the wound was reviewed 
at twice-weekly dressing 
changes. 

2. After 1 week’s treatment, 
the wound area had 
reduced by 43%; 
wound exudate was 
also reduced and had 
become haemoserous. 

3. At week 6, the wound 
area was reduced by 76%. 
Because of this rapid 
improvement, treatment 
was continued for a 
further 11 weeks. 

4. The wound continued  
to reduce in area and 
depth and was fully 
healed at week 17.

Figure  2.  Mr  R’s  ulcer  1  week  after  the 
commencement  of  therapy  with  the  glucose 
oxidase dressing. Note the slight maceration. 

Figure  1.  The  appearance  of  Mr  R’s  ulcer  prior 
to  commencement  of  therapy  with  the  glucose 
oxidase dressing. 

Figure 4. Following 17 weeks of treatment with 
the glucose oxidase dressing, Mr R’s ulcer closed  
in January 2008.
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Rowe 2001). Further studies are required 
to fully understand the role of hyperbaric 
oxygen therapy in wound healing.

The topical delivery of oxygen to wounds, 
via the novel hydrogel dressing Oxyzyme, 
is described here. The dressing is easy to 
apply, ideally sized for use in diabetic foot 
wounds (6.5 × 5 cm), is indicated for use in 
the treatment of non-infected wounds and 
may also be used on moderately exuding, 
non-exuding and dry wounds. There is no 
limit to the length of time that the dressing 
can be used, despite its iodine generation. 
It is indicated for the removal of devitalised 
tissue and can be used on sloughy, necrotic 
or granulating wounds (Thomas, 2008).

This dressing is not suitable for use 
on very wet wounds requiring daily 
dressing changes, or for sinuses. It is 
contraindicated for the treatment of 
infected wounds, and should not be used 
in those taking lithium, those sensitive 
to iodine or those with a thyroid disorder  
(Thomas, 2008).

Conclusion

While oxygen is required for wound healing, 
determining a practical way to create oxygen 
balance, without disrupting other factors 
associated with wound bed preparation, is 
complex. Use of Oxyzyme is one method of 
delivering oxygen to the wound bed. 

The results presented here suggest that the 
dressing is effective in promoting healing 
of diabetic foot ulcers. Further studies on 
the use of this dressing in the treatment 
of diabetic foot ulcers are required to fully 
understand the impact that this dressing 
may have on improving outcomes for 
this expensive and debilitating diabetic 
complication. n
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1. This dressing is 
indicated for use 
in the treatment of 
non-infected wounds, 
moderately exuding, 
non-exuding and dry 
wounds, for the removal 
of devitalised tissue in 
sloughy, necrotic or 
granulating wound,  
and there is no limit to 
the length of time that it 
can be used.

2. The dressing is not 
suitable for use on  
very wet wounds,  
sinuses or infected 
wounds, and should 
not be used for the 
treatment of wounds  
in those taking lithium, 
those sensitive to iodine 
or those with a  
thyroid disorder.

3. The results presented 
here suggest that this 
dressing is effective at 
promoting healing of 
diabetic foot ulcers. 


