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Figure 1. Proposed tiered framework to evaluate the safety of microbial reprofiling

Microbiome research

• It is in its early stages, methods and data analysis approaches are still developing

• Genetic taxonomic identification has revealed higher bacterial diversity compared to 
microbial culture methods

• High-throughput analysis has made it possible to characterise the entire microbial 
community directly from one sample

• It has been applied to profile the microbiota associated with health and disease

• The microbial dynamics involved in the progression from health to disease are not yet 
elucidated

• In terms of research investment, the science covering oral and skin microbiome is 
less extensive than the gut 
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Short-term approaches

History of use refers to the 
accumulated years of evidence of 
exposure to a product with no 
adverse effects. It can be used as a 
benchmark for comparative 
assessment of novel products (Neely
et al. 2011). 

Reversibility refers to the ability of 
the microbiome to revert to a 
‘balanced’ state after cessation of 
the intervention.  The oral (Utter et 
al. 2016) and skin (Oh et al. 2016)
microbiomes have been shown to be 
relatively stable and evidence of 
reversibility is a precautionary 
approach to ensure that this stability 
is not compromised.

Safety of microbial reprofiling

• We use risk-based approaches to evaluate the microbiological safety of a product or a 
technology

• Knowledge about the microbiome has generated an interest in developing products that 
attempt to manipulate microbial communities for health and cosmetic benefits

• The role of the microbiome in induction of disease is uncertain 

• Capability needs to be built to evaluate the safety of changes in the microbiome

• The factors that are important in assessing the risk from changing the microbial ecosystem 
need to be identified

• We propose a tiered framework to evaluate the safety of microbiome reprofiling. The 
framework is flexible to evolve alongside the developing microbiome knowledge

Proposed  safety approaches
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• Scientific inputs on the tiered framework safety approaches
• Research collaborations (e.g. longitudinal studies)
• Research application through grants (e.g. industrial CASE)
• Awareness and support of safety research
• Joining microbiome research consortia
• Bioinformatics expertise (centres/consultants) for microbiomic 

data analyses 

Long-term approaches: 

Composition and diversity refers to the 
bacterial species and their relative 
abundance. As intra- and inter-individual 
variability for different ecosystems are 
becoming better understood (Grice 2014, 
Hall et al. 2017), baselines or biomarkers 
may become available to provide evidence 
of a specific ‘balanced’ structure.

Functionality refers to the functions that 
are performed by the microbiome in a 
specific ecosystem and can define a healthy 
‘functional core’ (Lloyd-Price et al. 2016). 
The functional core encompasses microbial 
housekeeping functions, host-microbial 
interactions and specific functions to the 
related ecosystem. These functions are not 
necessarily provided by the same 
organisms in different people. 

Research to develop the tiered framework Our research looks for:

1. History of use
What is the impact of safe 
marketed technologies on 
the microbiome? 

How can we benchmark 
technologies?

2. Reversibility
How can we predict a 
change?

How quickly does the 
microbiome revert back?

3. Composition and 
diversity
What are the key measurable 
elements of the oral and skin 
microbiome?

What is the relevance of 
variability between individuals 
for safety?

4. Functionality
What are the key functions of 
the oral and skin microbiome 
that must be protected?

How can we predict the ability 
to resist colonisation?


