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Abstract

Our microbiota, a collection of micro-organisms is a living ecosystem inside (gut) and outside (skin) of our body. As a part of the inner and 
outer barrier of the body, it plays an important role in maintaining health. One attractive approach to enhance health and combat certain gut and 
skin inflammatory diseases is to modulate our microbiome using probiotics (live bacteria). Probiotics benefits on gut health is widely accepted, 
but we just started to understand health benefits of their use in skin care formulations. The formats already adopted in topical applications 
are live bacteria (probiotic) and dead bacteria, either inactivated or homogenized or ferments (postbiotics, or also called lysates or ferments). 
It is still a dilemma which format is the most suitable for skin care inventions but considering challenges in formulation design, development, 
manufacturing, and life cycle management of live bacteria in topical formulation, the focus is now shifted more toward postbiotic research to 
obtain similar claims as their alive counter partners. But still, the question remains, what are these additional benefits of having live bacteria in 
skin health care and if this is something worth the extra effort? Our first comparative study on both dead and live L. reuteri DSM 17938 indicated 
that probiotic in both formats could be used in management of skin inflammation related to photoaging and skin barrier claims like dry/sensitive 
skin. Additionally, the live format could be suitable for the management of pathogenic bacterial overgrowth such as in acne/sensitive skin 
conditions.
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Introduction
Our microbiota, a collection of micro-organisms such as 

bacteria, viruses and fungi are a living ecosystem inside (gut) and 
outside (skin) of our body. As a part of the inner and outer barrier 
of the body, it plays an important role in maintaining health [1,2]. 
Microbiota impact in gut health and disease is widely accepted, 
but we are just starting to understand the role of cutaneous 
microbiota and its influence on skin health and aging. Clearly, there 
is a strong tête-à-tête  between our gut and the skin, where healthy 
gut contributes to beautiful skin appearance too [3]. A recent 
study showed interesting inverse relation, where skin exposure 
to external stressor, such as Narrow Band Ultraviolet B (NB-UVB) 
light impacted the human intestinal microbiome [4]. This novel 
study opens a new vision between two barrier organ bidirectional 
interactions. How does the microbiota influence our skin health? As 
an outermost layer of the skin barrier, our microbiota is involved 
in regulating host inflammation, skin barrier, wound healing and 
premature skin aging process [5-8]. There are many skin concerns 
associated with dysbiotic (imbalanced) microbiota such as  

 
psoriasis, rosacea, atopic dermatitis, acne [9,7]. Thus, keeping the 
microbiota diverse and in a good balance is crucial for maintaining 
healthy skin. One attractive approach to enhance health and combat 
certain gut and skin inflammatory diseases is the use of probiotics 
[10], defined as “live microorganisms that, when administered in 
adequate amounts, confer a health benefit on the host” [11]. 

Probiotics, when taken orally, can transiently colonize the 
human gut mucosa, influence the intestinal microbiota and exert 
their effects not only in the gut [12], but also impact on overall 
skin health [13]. Based on recent in vivo studies, oral probiotics 
could be considered for the management of acne, rosacea, and 
as a protection against photodamage/premature skin aging [10, 
14,15]. Due to these effects, it was reasonable to consider that the 
same/similar probiotics could also benefit skin when administered 
topically. The formats already adopted in topical applications are 
live bacteria (probiotic) and dead bacteria either inactivated or 
homogenized or ferments of probiotics (postbiotic, or also called 
lysates or ferments). It is still a dilemma which format is the most 
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suitable for skin care inventions, but considering challenges in 
formulation design, development, manufacturing, and life cycle 
management of live bacteria in topical formulation, the focus is now 
shifted more toward postbiotic research to obtain similar claims 
as their live counter partners. To date, many skincare brands have 
started to incorporate lysates and ferments in their formulations 
with skin health claims such as strengthening skin barrier, boosting 
skin´s natural defense, support healthy microbiome growth, photo/
pollution protection, soothe the skin and etc. But still, the question 
remains, what are these additional benefits of having live bacteria 
in skin care and if this is something worth extra effort? To tackle the 
dilemma, we have performed the first comparative study of dead 
and live bacterias´ of L. reuteri DSM 17938 using skin equivalent ex 
vivo models [16]. This specific strain of L. reuteri is widely studied 
for gut health improvement [17-19], but there are limited studies in 
topical applications for cutaneous health. Interestingly, our results 
showed that live both forms of L. reuteri, dead and live, possessed 
anti-inflammatory effects toward UV induced inflammatory 
cytokines (IL-6 and IL-8) at protein level and a positive impact on 
skin barrier. Additionally, and differently from lysate, live L. reuteri 
had an inhibitory action against pathogenic skin bacteria such as 
Staphylococcus aureus (S.A) and Cutibacterium acnes (C.A) [16]. In 
conclusion, both dead and live formats of L. reuteri DSM 17938 could 
be used in management of skin inflammation related to photoaging 
and skin barrier claims like dry/sensitive skin. Additionally, the live 
format or probiotic ferments could be suitable for the management 
of pathogenic bacterial overgrowth such as in acne/sensitive skin 
conditions due to the anti-microbial activity of such formats [16].

Conclusion
Based on consumer’s growing interest in having natural, 

probiotic derived active ingredients in skin care formulation, we 
performed the first comparative study on a dead and alive bacterial 
strain of L. reuteri DSM 17938 and propose the use of dead (lysate, 
postbiotics) bacteria of L. reuteri in topical applications when  UVB 
protection and skin barrier improvements are desired. However, 
live bacteria, probiotics, exert additional anti-microbial effect 
toward pathogenic/opportunistic bacterias´ on the skin, compared 
to postbiotics. Our findings open for more exploration to consider 
probiotics for enhanced skin health to mitigate or treat diverse skin 
inflammatory conditions and/or dysbiosis.
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