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Abstract—Anacidic environment can promote wound healing. The aim of the present study is to evaluate the effect of 
commercially available absorbent wound dressings on pH environment using an in vitro assay. Two hydrocolloids, two 
alginates, and two foams were evaluated with the standard test method. We concluded that the hydrocolloids and alginates 
had lower pH value compared to the foams. 
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INTRODUCTION 
 
The most important properties of ideal wound dressing 
are the ability to absorb wound exudate and providing 
the optimal environment for skin wound healing. 
Creating or maintaining a moist environment can 
promote angiogenesis, cell migration, a formation of 
granulation tissue and autolytic debridement [1]. In 
addition to the effects of moist environment, pH 
environment should also be considered. The alkaline 
environment (7.2 – 8.9) has been found in chronic 
wound [2, 3]. The study of the pH of pressure ulcers 
found that the pH of stage I has similar to normal skin 
(~5.5), whereas the pH of stage II and III were 
increased to 6.9 – 7.6 [2]. In addition, several studies 
showed that the wounds with weakly acidic wound 
environment performed faster rates of wound healing 
[4-6]. Therefore, a reduction in the pH environment by 
absorbent wound dressings is an influential factor for 
wound dressing selection. 
 
Wound dressings can be categorized into 6 types: tulle 
gras, films, hydrogels hydrocolloids, alginates, and 
foams. Tulle gras and films are a non-absorbent 
dressing, and absorptive capacity of hydrogels are 
limited. Whereas, hydrocolloids, alginates, and foams 
are an absorbent dressing and can provide the moist 
environment [1]. In this paper, 6 different commercial 
wound dressings (2 hydrocolloids, 2 alginates, and 2 
foams) were evaluated. Some of them are a multi-layer 
dressing (a combination of 2 or more materials) that 
can provide different characteristics. Therefore, the 
aim of the present study is to evaluate for a comparison 
of the effect of different commercial absorbent wound 
dressings on pH environment using an in vitro assay. 
 
MATERIALS AND METHODS 
 

A. Materials 
NexcareTM (thickness = 0.55 mm) which is an 
adhesive hydrocolloid dressing was manufactured by 
3M (Minnesota, United States of America). 
DuoDERM® CGFTM  (thickness = 2.56 mm) which is 

an adhesive dressing composed of a hydrocolloid and 
foam layer was manufactured by ConvaTec Inc. 
(New Jersey, United States of America). Algisite®M 
(thickness = 2.46 mm) which is a nonadhesive 
calcium alginate dressing was manufactured by Smith 
& Nephew Healthcare Limited (London, United 
Kingdom). Kaltostat® (thickness = 2.20 mm) which 
is a nonadhesive calcium sodium alginate dressing 
was manufactured by ConvaTec Inc. (Deeside, 
United Kingdom). Allevyn® (thickness = 5.52 mm) 
which is a nonadhesive dressing composed of a foam 
and polyurethane film layer was manufactured by 
Smith & Nephew Healthcare Limited (London, 
United Kingdom). Askina® Transorbent® (thickness 
= 3.46 mm) which is an adhesive dressing composed 
of a foam, polyurethane film, and hydrogel layer was 
manufactured by B. Braun Hospicare Ltd. Collooney 
(Co. Sligo Ireland).  
 

B. pH determination 
A dressing (2 cm  2 cm) was suspended in deionized 
water at a ratio of 1:100 (w/v) [7]. The pH of water 
was determined by pH meter after 2, 12, 24, and 48 
hours of incubation at room temperature. The pH 
meter was calibrated at pH 4 and pH 7. The 
experiments were performed in triplicate. The graph 
was prepared using mean ± standard deviation. 
 
RESULTS 
 
The pH of water submerged with NexcareTM for 2 
hours was increased to 6.5, after that, it seemed not 
much changed, compared with the 0 hour time point. 
Whereas, the pH of water submerged with 
DuoDERM® CGFTM was slightly decreased to 5.6. 
The pH of water submerged with alginates for 48 
hours was decreased to 5.5 – 5.8 while the pH of water 
submerged with Allevyn® and Askina® 
Transorbent® was increased to 6.3 and 7.6, 
respectively (see Fig. I). 
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Fig. I pH of water submerged with wound dressings for 2, 12, 24 and 48 hours 

 
DISCUSSION 
 
The pH values of DuoDERM® CGFTM were found 
more acidic than NexcareTM. It may be caused by 
degradation of NexcareTM after 5 minutes because of 
too thin. The pH values of Algisite®M and 
Kaltostat® were found to be greatly lower than other 
dressings. It may be because the alginates are 
composed of alginic acid and its salts (calcium or 
calcium/sodium salts) that could release into the 
water [1, 8]. On the other hand, we found that the pH 
values of foams were increased, especially Askina® 
Transorbent®. Askina® Transorbent® create the 
slightly alkaline environment. In previous studies, 
increasing the pH wound environment can delay 
wound healing due to the effects on protease activity 
and oxygen release [9]. Moreover, most common 
bacteria that cause skin infection grow well at pH > 6, 
however, their growth is inhibited by an acidic 
environment [10, 11].  
 
CONCLUSION 
 
The study showed a reduction in pH environment in 
DuoDERM® CGFTM, Algisite®M and Kaltostat®. It 
can be suggested that the alginates facilitate acidic 
environment while hydrocolloids depend on a 
structural stability. 
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