
Strategies for the  
skin microbiome
Active ingredients | The microbiome is a relatively new topic in cosmetics 
that still lacks uniform standards and definitions. This article focuses on three 
cosmetic active ingredients that target the microbiome with different strat-
egies: “Prebiotics”, “biofilm control” and “natural antimicrobial agents”.
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A highly populated, balanced, 
and diversified microbiome 
builds a strong barrier that 

actively prevents normal skin from 
being colonised by adverse microbes. 
Healthy skin provides a remarkably 
good barrier against microbial dis-
ruption. Still, resident bacteria give 
raise to a substantial number of 

adverse skin conditions, including 
blemished skin, dandruff, or body 
odour that require cosmetic care. 
There are various cosmetic strategies 
to target the skin microbiome: “Pre- 
biotics”, for example, create a fa- 
vourable environment for so-called 
good skin microbes by supplying nu- 
trients. A second example is “biofilm  
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control”, where natural phytoche- 
micals destabilise or dissolve bac-
terial biofilms of mixed bacterial 
populations for better access of anti-
microbials. A third example are “na- 
tural anti-microbials”, which selec-
tively shift the microbial balance by 
repressing troublemaking microbes, 
while promoting beneficial, com-
mensal populations.

Label for consumer orientation 
and trust
While the number of cosmetic pro-
ducts with microbiome claims is 
rising, no common standards exist, 
nor criteria for microbiome related 
claims. Many products selectively 
focus on either microbial balance, 
diversity, or growth behaviour. What 
is more, consumers know about the 
importance of the skin microbiome 
but often lack the scientific know-
ledge to make purchasing decisions. 
Thus, communication and substan-
tiation of microbiome-related claims 
is difficult.
The independent, third-party certifi-
cation label “microbiome-friendly” 
provides an approach to give con-
sumers orientation and to build trust 
in cosmetic products with micro- 
biome claims. As an independent 
expert organisation, “MyMicro- 
biome” issues certificates that make 
microbiome-related claims trans-
parent and comparable in-between 
products. The standardised testing 
procedure covers all aspects of the 
microbiome, including: 
•	 Microbial quality of the product
•	 Influence of the product on micro-

bial diversity
•	 Influence of the product on the 

growth behaviour of specific  
microbes.

Finally, the standard uses a simple 
and transparent rating that makes 
products comparable for consumers1:
1 = microbiome-friendly
2 = microbiome neutral
3 = microbiome damaging 

Prebiotic food for sensitive skin
The popularity of prebiotics is fuelled 
by scientific and public interest in 
the human microbiome. This trend 
has now expanded to the cosmetics 

biome. Prebiotics strengthen the 
microbial skin barrier, thereby suppor- 
ting the physical skin barrier2,3,4. In  
cosmetics, prebiotic skin care helps 
to stabilise and restore a balanced 
skin microbiome – one example is 
yogurt.
Although yogurt has been part of 
the human diet for several millen-
nia, the raise of conscious living, 
healthy nutrition, and active life-
style has given yogurt’s popularity a 
boost. Now, the beneficial properties 
for sensitive skin were rediscovered.
Yogurt Powder5 is a natural, pre- 
biotic ferment derived from Swiss 
milk. As a yogurt concentrate, it 
creates a favourable environment 
for a balanced skin microbiome. It 

industry, where cosmetic formulators 
incorporate prebiotics into cosmetic 
strategies.
Bacterial populations that live on 
our skin source nutrients from 
skin hydration, natural sebum pro-
duction, epidermal proteins, and 
lipids – these are important factors 
enabling colonisation of human skin 
by microorganisms. Still, many fac-
tors can reduce the skin’s microbial 
barrier: from certain skin care pro-
ducts, washing habits, pollution, UV 
radiation, and lifestyle factors such 
as diet and stress. 
Prebiotics are naturally occurring 
nutrients that act like fertilisers – cre-
ating an ideal environment to thrive 
for a strong and balanced skin micro-

fig
ur

e:
 L

ip
oi

d 
Ko

sm
et

ik

Prebiotics
nourish

beneficial
bacteria

Natural, selective
anti-microbials

Natural
biofilm 
control

1 2

3

The Skin 
Microbiome

SegmentationCosmetic Target

figure 1: Segmentation of cosmetic strategies that target the human skin microbiome. 
Product positioning of selected cosmetic actives that address each segment. 
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re-establishes the microbial barrier, 
soothes and calms irritated skin (data 
not shown). Recommended appli-
cations include sensitive face care, 
calming hand care, soothing body 
care and prebiotic concepts.

Natural biofilm control
Bacteria attach to surfaces (skin) by 
forming biofilms. Biofilms are large 
complex communities of microbes 
encapsulated in a thick protective 
matrix6. Inside biofilms, microorga- 
nisms hide and can become resistant 
to antimicrobial agents7.
To build a biofilm, individual, free 
floating (planktonic) bacteria assemb- 
le and produce sticky polysaccha-
rides that help them adhere to sur-
faces. When attached, these bac-
teria proliferate and enmesh in a 
slimy, protective matrix composed 
of extracellular biopolymers, finally 
forming a mature biofilm8. Biofilms 
spread to new places by releasing 
individual, planktonic bacteria – a 
process that is triggered by biochem-
ical messengers, such as nitric oxide 
or 10-hydroxy-2-decenoic acid6. This 
way, released individual cells can dis-

perse and adhere to new surfaces, 
extending the biofilm. 
Traditional cosmetic antimicro- 
bials eliminate individual bacteria. 
Yet bacteria hiding inside biofilms 
are less accessible to anti-microbial 
agents. In fact, cutaneous biofilms 
are now recognised as the principal 
virulence factor in many inflamma-
tory skin conditions7. A complemen-
tary cosmetic strategy in targeting 
the skin microbiome tends to dis-
rupt bacterial biofilms. Weakening 
the protective matrix, or causing 
structural dissolution of biofilms, 
makes bacteria vulnerable to cos-
metic actives, or biocidal treatments.

Natural biofilm-balancing 
agents from cranberry
Cranberry fits perfectly into this 
stra-tegy. Its metabolites have anti- 
adhesive and anti-biofilm forming 
activity12. Without being directly 
biocidal, cranberry’s unique phyto-
chemicals help to selectively obstruct 
the formation of undesirable bio-
films, while supporting beneficial 
biofilms of the resident skin flora.
Cranberry produces phytochemicals 
that prevent bacteria from adhering 
to surfaces: so-called procyanidins 
of type A inhibit bacterial enzymes 
responsible for producing sticky  
polysaccharides8. This way, cran-
berry directly intercepts in the initial 
step of biofilm formation. Other cran-
berry metabolites, such as myricetin, 
or 10-hydroxy-2-decenoic acid (also 
known as “queen bee acid”) interfere 
into biofilm adhesion or act as mes-
sengers to induce premature biofilm 

dissolution. For its anti-biofilm acti- 
vity, cranberry has been successfully 
tested in the treatment of infectious 
diseases9 or the dissolution of dental 
plaques10,11. 
Vaccinium Macrocarpon (Cranberry) 
Fruit Extract12 was designed to pre-
vent adhesion, assembly, and matu- 
ration of biofilms from trouble- 
making bacteria, while selectively 
supporting biofilms of beneficial skin 
bacteria. It presents a novel cosmetic 
tool to tackle skin blemishes and to 
control the skin microbiome. Re- 
commended applications include 
face care for blemished and acne-
prone skin, cleansers, intimate care, 
body care and deodorants.

Natural, selective antibacterial
Depending on the specific skin con-
dition, antimicrobial strategies are 
found in all cosmetic categories: 
They have applications in deodo- 
rants and antiperspirants, in anti- 
dandruff shampoos, in skin care 
against blemishes, as well as tooth-
paste and mouthwashes.
Traditional biocides such as tri-
closan disrupt bacterial cell walls 
and although they provide broad- 
spectrum bactericidal action, they 
also have nonspecific targets, kill-
ing both unfavourable and favourable 
bacteria, leaving the skin defenceless 
against new destructive microorga- 
nisms13. This has a negative impact 
on commensal microflora and skin 
barrier function. In addition, some of 
the traditional biocides are associated 
with the emergence of antimicrobial 
resistance of certain pathogens14.
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Usnic acid is effective against gram-positive bacteria, but nonetheless, it only has limited 
activity against other microorganisms such as gram-negative bacteria, fungi, or yeasts.  

Prebiotics, such as those made from yogurt, 
strengthen the microbial skin barrier. 

Cranberry produces 
phytochemicals that 
prevent bacteria 
from adhering  
to surfaces  
such as  
the skin.
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Besides, the shift from synthetic to 
natural ingredients is a long-term 
trend in cosmetics. This also applies 
to antimicrobial agents. Consu- 
mers have more confidence in na- 
tural ingredients and less environ-
mental concerns (e.g., biodegrada-
tion). Currently, natural compounds 
from plants with complementary  
antibacterial properties are consi- 
dered as alternatives to conventional, 
synthetic antimicrobials. Particularly 
natural alternatives that shift the 
equilibrium of beneficial and trouble- 
making bacteria while maintaining 
the microbiome intact. Cosmetic 
applications include care for ble- 
mished skin, dandruff, or body 
odour. 

Usnic acid
Usnic acid is a secondary meta- 
bolite uniquely found in lichens.  
With its bitter taste and antimicrobial 
activity, it protects the lichen from 
sunlight exposure, it rejects preda-

tors, parasites, and fights pathogens.  
In medical applications, usnic acid is a 
natural, selective, and fast-acting anti-
biotic against gram-positive bacteria 
and some fungi15,16. 
Usnea Barbata (Lichen) Extract17 
is part of a plant-derived, cosmetic 
active based on usnic acid extracted 
from the alpine lichen Usnea bar-
bata. The active is effective against 
gram-positive bacteria – those that 
cause body odour, blemished skin, 
and dandruff. Nonetheless, it has 
only limited activity against other 
microorganisms such as gram-ne- 
gative bacteria, fungi, or yeasts. This 
selectivity keeps the skin microbiome 
intact and makes it a suitable cos-
metic ingredient against body odour, 
skin blemishes, or dandruff.� Q
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