
Pre-clinical Evaluation 
of a New Antimicrobial 
Enzyme for the Control 
of Wound Bioburden

ORIGINAL RESEARCH STUDY SUMMARY

Kris De Smet, PhD; Dave van den Plas, PhD; Dimitri Lens, BSc; 
Philippe Sollie, MSc; WOUNDS 2009;21(3):65-73.

Gram Bacteria Killed
within 6 hours

Staphylococcus aureus (MRSA)

Enterococcus faecium

Enterococcus faecalis

Escherichia coli

Klebsiella oxytoca

Enterobacter cloacae

Enterobacter aerogenes

Burkholderia multivorans

Pseudomonas aeruginosa

Stenotrophomonas maltophilia

Pandoraea apista

Achromobacter denitrificans

The table lists multiple Gram positive and Gram negative 
bacteria with a broad range antibiotic resistance. The 
presence of low concentrations of the GLG enzyme system 
caused growth inhibition and cell death in all clinical 
isolates. Next, it was shown that the GLG enzyme system 
retained its strong antimicrobial activity in an alginate-
based wound dressing used in clinical practice. All bacterial 
cells were killed within 6 hours of incubation or less.

Results:Background: Microbial drug resistance 
is a growing problem and the increase in 
multiresistant strains of bacteria in recent 
decades emphasizes the importance of 
developing new, innovative antimicrobial 
wound care solutions.

Objective: 
1) To investigate the susceptibility of 

various antibiotic-resistant and clinically 
relevant strains to a new antimicrobial 
enzyme system. 

2) To analyze the cytotoxicity of a new 
antimicrobial enzyme system as part  
of an alginate-based wound dressing. 

3) To compare the cytotoxicity of this 
enzyme alginogel® to other wound 
dressings.

Design: A new optimized antimicrobial 
system was developed for the control of 
wound bioburden. This Glucose oxidase-
Lactoperoxidase-Guaiacol (GLG) enzyme 
system was analyzed for antimicrobial 
activity and cytotoxicity. 

The minimum inhibitory and bactericidal 
concentrations of the GLG enzyme system 
to a wide range of antibiotic-resistant 
bacterial strains were analyzed. In addition, 
cytotoxicity tests were performed with this 
new enzyme alginogel® with antimicrobial 
activity (Flaminal® Forte, Flen Health, 
Kontich, Belgium).

Broad-spectrum antimicrobial activity of 
the GLG enzyme system in Flaminal®.



Surviving 
fibroblasts after 
24 hours

Surviving 
keratinocytes 
after 24 hours
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Non-cytotoxic: 
safe for skin and wound tissue
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Conclusions

 Low concentrations of the GLG enzyme 
system are successful in killing a wide range 
of antibiotic-resistant bacterial strains.

 The GLG enzyme system combines strong 
antimicrobial activity with non-cytotoxicity 
for fibroblasts and keratinocytes and 
promotes optimal wound healing. 

 Flaminal®, containing the antimicrobial 
GLG enzyme system, could be considered 
as a valid alternative to topical antibiotics 
and other antimicrobial wound dressings.

In addition to the antimicrobial activity, the 
cytotoxicity of the alginate-based wound 
dressing containing the GLG enzyme system 
was analyzed. In this graph the metabolic 
cell activity of fibroblasts and keratinocytes 
is demonstrated for commonly used wound 
dressings. This metabolic cell activity (OD

450
) 

is an indicator for cell survival. The results 
demonstrate that the enzyme alginogel® is 
non-cytotoxic to keratinocytes and fibroblasts. 
Moreover, it shows that other antimicrobial 
dressings have a significantly lower cell 
survival compared to a control wound 
dressing and thus compared to Flaminal® in 
the same experimental setup.    

Low to moderately 
exuding wounds

Moderate to highly 
exuding wounds


