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Microbiome:
“the collection of cells, genes, 
and metabolites from the 

bacteria, eukaryotes, and 
viruses that
inhabit the human body…...“
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Cho and Blaser Nat Rev Genet. ; 13(4): 260–270. 

Human microbiome

1) Stable by site over time
2) Stable in one person over 

time; differs between 
people

3) Diet and age affect it
4) Some microbiome types 

linked to disease but big 
variation between people 
with same condition (eg 
obesity, IBD)

Relative abundance



https://www.nature.com/articles/nrmicro.2017.157
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Biofilms:

“self-constructed accumulations of microorganisms 
that produce a matrix of extracellular biopolymers 
…The collective behaviour of bacteria within biofilms 
promotes communication and interaction to ensure 
propagation and survival.”

https://www.nature.com/articles/s41579-023-00905-2





https://www.nature.com/articles/s41579-023-00905-2



https://pubmed.ncbi.nlm.nih.gov/34398099/



SEM is the way to prove biofilm, not clinically 
available; biofilms not detectable visually





Summary

• Microbiome,  “life-long (mostly) friendly tenants” discoverable 
because of major advances in culture independent methods

– Masses of data, not much knowledge (yet) applicable to chronic 
wounds, clinical microbiome tests not yet available, …

• Biofilm – “defended, organized enemy camp”. 

– Likely present in most chronic wounds but hard to detect, likely 
prolongs time/completeness of healing, hard to remove…
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