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Figure 1. Proposed tiered framework to evaluate the safety of microbial perturbations
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Short-term approaches

1. History of safe use: evidence of 
exposure to a product/active with no 
known adverse effect observed over 
several years. It can be used as a 
benchmark for comparative 
assessment of novel products3 . 

Long-term approaches

3. Composition and diversity: 
as intra- and inter-individual 
variability for different 
ecosystems become better 
understood6, baselines or 
biomarkers may become 
available to assess the 
characteristics of a healthy 
microbiome composition.
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• Meta-analysis of microbiome data: bioinformatic approaches for identification of 
microbiome profiles associated with health and disease (e.g. using machine learning)8.

• Host-microbiome interaction: identification of immunological biomarkers indicative of 
health and disease status (e.g. through in vitro systems).

• Microbiome perturbation and functions: measuring the ability to prevent pathogen 
colonisation and quantifying the effect of perturbations on host response.

• The effect of a product/active on the skin microbiome needs to be
addressed in the context of a consumer safety risk assessment1,2.

• Following a multidisciplinary expert workshop, criteria that could
characterise a healthy microbiome response to the application of
skin actives were defined1.

• Based on expert opinion, we propose a 4-tiered framework for
product risk assessment-decision making (Fig. 1).

Safety of microbiome perturbations: 
Microbiological Risk Assessment

• Daily intervention with personal care products can have
an impact on the skin microbiome.

• Thanks to the advance of new technologies such as
non-culture based methods, our understanding of the
link between skin microbiome and human health status
is advancing.

Microbiome perturbations by 
personal care products 
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2. Reversibility: 
although acute 
interventions elicit 
short term shifts in 
the skin bacterial 
communities4, the 
skin microbiome of a 
healthy individual is 
stable over time5. 
Assessing the 
reversibility of an 
intervention is a 
precautionary 
approach to ensure 
that the stability is not 
lost.

4. Functionality: when a 
healthy ‘functional core‘7 role 
of the microbiome  is defined 
(e.g. protective effect of 
commensal bacteria), 
evidence of its protection 
could be used to asses safe 
intervention.

Innovation for 
microbiome 
benefits
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