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Past:

History and science of 
probiotic lysates 

in the cosmetic industry



Bifida ferment lysate 
First patent applied for in 1981



Science 
relevant to ‘anti-photogaging’ properties

Presented:



More recent science

Lucas CR et al, ‘Immune protective effect of a moisturizer with DNA repair 
ingredients’, Journal of Cosmetic Dermatology, 2008, Vol. 7, 132–135



Bifida Ferment Lysate: 
an established active ingredient
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Bifida ferment lysate for reactive skin

Guéniche A et al, ‘Bifidobacterium longum lysate, a new ingredient for
reactive skin’, Experimental Dermatology, 2010, Vol.19, e1–e8



Bifida ferment lysate for ‘skin health’

Szöllősi AG et al, ‘Bifidobacterium longum extract exerts pro-differentiating
effects on human epidermal keratinocytes, in vitro’, Experimental 
Dermatology, 2017 Jan;26(1):92-94



Present:

Linking probiotic lysates with 
the skin microbiome



The skin microbiome: a new science

Number of scientific publications in PubMed, related to skin microflora, 
2007 – 2018 (10th October) (mainly related to skin diseases)

Start of human 
microbiome project

0

50

100

150

200

250

300

350

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018



The skin and its microbiome interact

Functionality of skin is essential:
• during epidermal differentiation ‚ingredients‘ are 

produced which favor a healthy skin microbiome (AMPs, 
pH etc.)

• where these processes are disturbed the skin microbiome
alters in composition

On the other hand:
skin microbes actively work on maintaining  an environment 
favorable to their survival via interactions with the skin



A symbiotic homeostasis

A positive feedback loop: both profit from each other

Microbiome

Skin

Homeostasis



Co-operation against the colonization of bad
bacteria

Commensal ‘good’ bacteria co-operate with skin 
against invation of pathogens



The skin microbiome and UV-induced
immunosuppression

• UV-light damages skin cells and prevents them 
repairing their damage

• The skin microbiome has a ‘probiotic’ 
immunostimulating effect compensating for this

Damage Repair

‘Good’ bacteria
Immunocompetence



The skin microbiome and ‘skin health‘

Application of skin microflora from a healthy individual 
onto full skin models (‘physiological’) leads to
• Acceleration of skin renewal
• Improvement of epidermal differentiation
• Higher cohesion between keratinocytes
• Improvement of desquamation

(application of S. epidermidis alone leads to disruption of 
the epidermis)

(presented by L’Occitane at IFSCC 2018)



Analogy with probiotic 
bacteria in the gut: 

exceptional



Probiotic bacteria in our gut

‘Healthy’ skin 
microbiome plays 
an identical role

Mechanism:
‘effector 
molecules‘ from 
bacteria interact 
with human cells
(only partly 
understood)

Probiotic bacteria

Epithelial cells

Competitive
exclusion of
pathogens

Modulation of the
immune system

Production of AMPs

Enhancement of
barrier function



Observations - 1 

1. Keratinocytes and epithelial cells in the gut play largely 
identical roles (physical and immunological barrier)

2. Different environments, therefore different microflora, but 
many overlapping ways of interaction with human cells (e.g. 
Toll-like receptors, short chain fatty acids, more research 
needed)

From: ‘Skin microbiota–
host interactions’, Chen YE 
et al., Nature, 2018, Vol. 
553, 427–436.



Observations - 2 

3. Topical probiotic lysates provide bacterial effector molecules 
to keratinocytes (from cell surface and from intracellular 
compartment)

4. Studies show that probiotic lysates provide epidermis with 
the means to optimise its functionality. Outcomes:
a. Improvement of differentiation and skin’s ability to manage its microbiome

(e.g. antimicrobial peptide production)

b. Modulation of the skin’s immune competence (the ability to deal with 
stresses (‘anti-inflammatory’), the ability to deal with immunosuppression 
by UV (‘anti-photoaging’))



Another view point: Biomimicry

Topical probiotic lysates seem to ‘mimic’ a healthy skin 
microbiome

“compensation for skin problems which may occur 
when the skin microflora is out of balance”



Future:

Influencing the skin microflora
with cosmetic products



The starting point: unavoidable influences

e.g. 

• personal hygiene: will wash away microbes

• exposure to preservatives from cosmetics: can kill microbes

• pH of cosmetics: can favor growth of specific bacteria and 
reduce growth of others

• our environment and people we get in contact with: we 
‘adopt’ bacteria from others

• shaving, clothing, abrasion

• desquamation: shedding of dead skin cells implies shedding 
of skin flora (“each squame is carrying a mean of four germs”)

How do these impact the skin microbiome?



The skin microbiome: stable

From: ‘Temporal Stability of the Human Skin 
Microbiome’, Oh J, et.al., Cell, 2016, Vol. 
165, 854-66



Long term, goal oriented anti-microbial
approaches – implications and lessons

Example: anti-perspirants and deodorants



Epidermis and its flora ‘renew‘ together

Our skin flora lives both on 
and in the skin

This implies:

Disruptions at the surface 
are ‘dealt with and 
repaired’ from the inside-
out.

This underlines:

Successful epidermal 
differentiation leads to a 
healthy skin flora

Skin cells and 
microbial cells are 
shed from the skin

New skin cells are 
produced and move 
towards the surface

New microbial cells 
are produced and 
move towards the 
surface

Adapted from: ‘Microbiome dynamics 
of human epidermis following skin
barrier disruption’, Zeeuwen PLJM et al, 
Genome Biology, 2012, Vol. 13:R101



Cosmetic approaches



Cosmetics, desired approach

A. t=0 Analysis of skin microflora on normal/aged/sensitive etc. skin

B. Application of test products for x time

C. t=0+x Analysis of skin microflora. Improvements?

Note: Implies knowledge about what needs to be improved



In the search of cosmetic relevance

Understand the role of the skin microflora in, e.g.
• Sensitive skin (50% of people perceive their skin to be sensitive)
• Baby skin (e.g. diaper area)
• Aged skin (a growing demographic)
• Aging processes. Is there a relevant link with UV, pollution etc.? 

(by far most ‘anti-aging’ cosmetics users are in their 30s)
• Oily skin (acne)
• Scalp (dandruff, irritation)
• Etc.



‘Improve’

1. Identification of differences in microbial composition between 
benchmark skin (e.g. ‘young‘, ‘healthy‘) and e.g. ‘aged skin’, 
‘sensitive skin’.
Note 1: different locations on body, different composition

Note 2: reduced sebum production with aging in face does not necessarily 
mean that the microflora in the aged face plays a causative role in 
skin aging

2. Identification of role these differences play 
e.g. Amway: specific corynebacteria live only on aged skin and others only on 
young skin. Do not co-exist. Corynebacteria on elderly skin said to be 
associated with skin redness (blotchiness).

3. Define ways how to influence the microbial composition

4. Active interference with skin microflora (directly or through skin)



‘Balance’

1. Identification of healthy/’balanced’ skin microflora

2. Help to preserve/quickly recover ‘balance’

Top 10 bacterial species for different environments, i.e. balanced (?)

From: ‘ The human skin microbiome’, Byrd AL et al, Nat Rev Microbiol 2018 Mar;16(3):143-155.



Compensate for a dysbiosis

A dysbiosis of the skin microflora can have negative implications: 
compensate for this

From: ‘The Role of Cutaneous Microbiota
Harmony in Maintaining a Functional Skin 
Barrier’, Baldwin HE et al, J Drugs 
Dermatol. 2017 Jan 1;16(1):12-18



Conclusions

• Probiotic lysates are established cosmetic ingredients

• The skin microflora extensively interacts with the skin with many 
important outcomes

• The activity of probiotic lysates shows strong overlap with the 
activity of the ‘healthy’ skin microflora

• Cosmetically influencing the skin microflora means understanding 
its role in cosmetically relevant topics

• It is a young science, but we are gathering more info on human-
microbial interaction every day!


