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In 2018, when skin microbiota was the
personal care word of the year, and
everyone seemed to be involved in
this topic and related new discovers,
we decided to investigate whether
cosmetic preservatives, which are
known and used for their antimicrobial
efficacy, could have any impact on the
microbial population inhabiting our skin.
What we obtained, after an experimental
trial involving several preservatives and
boosters and twenty female volunteers,
has been shared in an article on HPC
Today journal (1).
Beside the results, what we realized
thanks to this first experimental
approach on preservatives and skin
microbiota, are pros and cons of the
method. We approached what we
defined an in-vitro method: basically
we isolated and identified some skinresident bacteria (cheek and forehead)
and then put them in contact with
different substances (preservatives
and boosters) through the Minimum
Inhibitory Concentration (MIC) protocol.
Doubtlessly, this approach has several
advantages. First, it does not require
excessive participation from the
volunteer, indeed they are not requested
to undergo any skin treatment and the
sampling method (sterile soaked swab)
is not invasive at all. Also, the protocol
can be performed in the majority of
microbiological labs, first because
the techniques are quite easy and can
be easily learned by basic operators,
second because the required equipment
is not sophisticated or difficult to use.
Finally, another advantage of the invitro method, is that results are fast to
obtain and easy to read and interpret.
On the other hand, the in-vitro method
is characterized by some limits, which
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result in the impossibility to use test
results to exhaustively respond to
the question “May preservatives
alter skin microbiota composition?”.
Among the limits, one on all relates
to microorganisms selection: the
in-vitro method allows to work
only on a selection of skin-resident
microorganisms (those who are able
to grow in the adopted cultivation
conditions e.g. temperature, O2
presence, culture medium, …), while it
is not possible to extrapolate results
for the whole skin microbiota. In a few
words, even if the study was aimed at
understanding if some substances
could interfere with the skin microbiota
(sampled from a defined skin area),
actually it is only possible to analyse how
a limited part of all the microorganisms
inhabiting that skin area responds to the
presence of substances. In addition to
this, microorganisms behaviour and
response to substances treatment
would be probably different when
in-vivo or in-vitro treated (details on this
point are summarised in Table 1).
In lights of the above reported limits, an
in-vivo method should be approached to

answer the question whether cosmetic
preservatives may or may not interfere
with human skin microbiota. This method
should be firstly based on volunteers
prolonged treatment with products both
including and not preservatives; secondly,
microbiota sampling and metagenomics
analysis should be performed to evaluate
if changes in skin resident microorganism
population occurred.
Before starting this new approach of
experimental trials, we considered of
interest to evaluate which is the current
state of the art and knowledge on the
topic, therefore we ran a bibliographic
research on studies focusing on
cosmetic preservatives and skin
microbiota. This article is meant to
resume up-to-date information on
potential Personal Care preservatives
interference with skin microbiota, it is
also intended as a starting point for any
future development in this field.
BIBLIOGRAPHIC RESEARCH
Among dozens and dozens of articles
which are more or less titled “Cosmetics
and skin microbiota” only few of
them really focus on preservatives
as ingredients and their potential
interference with the skin microbiota.
We selected six recent articles and
summarized them in Table 2.
It is evident that most of the knowledge
reported in these articles, derives from
in-vitro test. Only Jeong and Kim (Article
1) approached an in-vivo study, whose
protocol, unfortunately, is not deeply
described in the article. All the other articles
are based on the isolation of skin resident
bacteria from volunteers, then followed
by a microbiological in-vitro test (in some
cases Minimun Inhibitory Concetratoin –
MIC test, in some other cases Antibiotic
susceptibility testing - AST like test).

Table 1. List of in-vitro approach limits.
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CONCLUSIONS
Doubtlessly, when speaking about skin
microbiota cosmetics interference,
preservatives are among the most
interesting ingredients to be evaluated,
because of their intrinsic antimicrobial
efficacy. At the same time, it is not that
easy (as highlighted by this article) to
answer the question whether and to
what extent different preservatives may
have an impact on microbiota eubiosis.
The difficulty lies in the experimental
method to be used to evaluate cosmetic
preservatives in regards to Microbiota.
Why does it seem difficult? It would
be recommendable, to evaluate the
endpoint through in-vivo experiments,
as described here above. Nevertheless,
this type of approach is characterized by
some limits: first, volunteers shouldn’t
apply the preservative, but finished
formulations containing it (creams,
emulsion, gel, ...) as it happens in real
life. The point is that other ingredients
of the finished formulation may also
interfere with skin microbiota, affecting
results. Second, through in-vivo testing,
also intrinsic and extrinsic factors (diet,
lifestyle, geographical location, pollution,
…) could affect results.
Our question mark on Preservatives and
Skin Microbiota remains a key issue for
the Personal Care field, and the cited
articles are a good starting point to try to
answer it. Much remains to be done, in
order to be able to select double safety
ingredients: safety for the formula, where
we do not want pathogens, and safety
for the skin, where we want to keep
microbiota eubiosis.
Table 2. Overview of articles investigating possible preservatives interference with skin microbiota.

Having a look on the type of products
investigated, not only single molecules
belonging to annex V of the European
Cosmetic Regulation (Preservatives)
have been chosen: Chen et al. on Journal
of Environment and Health tested a
commercial available preservative
blend, and Lalitha and Rao in two
different articles (ref. 3 and 6) also
evaluated finished cosmetic products.
Among standard preservatives, the most
investigated molecules are Methylparaben
and
Phenoxyethanol.
Nevertheless,
also on these two, it is not easy to draw
a general and unanimous conclusion,
answering the question “do they interfere
with Skin microbiota?”. In some cases,
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articles conclusions are even contradictory
on the same molecule. Take the example
of Phenoxyethanol: according to article 1
“phenoxyethanol exhibited the most potent
effect against S. aureus and P. aeruginosae
and skin-resident bacteria”, while in article
2 the conclusion is: “Phenoxyethanol
exerted the least inhibitory effect on the
tested bacteria. Phenoxyethanol had the
least impact on skin-resident bacteria at
concentrations that could inhibit S. aureus
and E. coli”. It is obvious that only results
deriving from reproducible test could be
reasonably compared to draw unanimous
conclusions; any type of result comparison
deriving from different experimental
methods would be risky and with no
scientific value.

Someone would sing “Ain’t No
Mountain High Enough” and that
is true: despite all difficulties and
unknown factors that could be
encountered when testing skin
microbiota, it is necessary to approach
it and try to give preliminary answers
that can be used as starting point for
further studies. It is only step by step
that all mountains can be climbed!
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