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Taking care of skin

SKIN MICROBIOME Im

microbiota with biotech

Arianna Filippini, Stefania Zanzottera - Roelmi HPC

The human skin microbiota, with its complexity
and variability, has become a touchstone for
cosmetic research teams, opening various

scenarios to be considered before the launch of

a new product. Nowadays, understanding the

skin microbiota and how to maintain its delicate

balance is an essential step to gain insight into
the mechanisms responsible for healthy skin
appearance.!

In fact, cosmetic formulations have
greatly broadened their role on the skin: the
interactions to be considered have become
multiple and complex - not only related to
the epidermis, but also with the microbial
community present on the skin, which are very
different between individuals and subject to
numerous stresses.

Thus, active ingredients have expanded
their effectiveness, taking into account also
skin microorganisms, bacteria, fungi and more,
including — probably ~ things that have yet to
be considered. The same applies to functional
ingredients and even more to preservatives
created to keep cells under control, and similar
to those of the skin microbiota and that could,
if not dosed correctly, affect the balance and
health of the skin.2

The ‘microbiome-friendly’ cosmetics trend
is therefore gaining ground, and reaching new
product categories. An increasing number of
consumers seem to understand the importance
of bacteria for the beauty of their health or skin,
In light of this, brands have developed their
product ranges and scientific knowledge on this
issue, while cosmetic chemical manufacturers
have broadened their offering based on
fermented actives,

Mintel Global New Products Database
market analysis has revealed that since

2017 there has been an exponential growth

of products launched on the market with
microbiome/microbiota claims. This cosmetic
revolution has taken hold all over the planet:
the same comments can be applied to specific
analysis on Europe, Asia-Pacific and North
America.

Looking at numbers regarding the European
market, items with microbiota-care claims
trebled between 2016 and 2019 and doubled
again in the past three years. In the Asia-Pacific
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TABLE 1: SUMMARY OF INGREDIENTS APPLICATIONS AND KEY POINTS
EquiBiotics LRh

Sensitive skin
Soothing treatment
Chemical stressed skin
Make-up care

Ener-GY plus

Pro-ageing skin care
Anti-fatigue effect
Revitalising treatment
Tired & stressed skin

EEEE

Skin environment care
Skin balance
Microbiota eubiosis
Cellular defense

EEE

Key points

EEEE

Skin microbiota care

Skin ecosystem wellbeing
Natural skin defence
support

B Skin barrier strengthening

Skin ecosystem care
Skin energy booster
Enzymatic technology
Sustainable
Mediterranean solvents
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region, the number of products launched with
this purpose became an amazing ten times
higher,

In the North American market, meanwhile,
finished products aimed at microbiota wellbeing
doubled in 2018 compared to the previous year
and has continued to trend upwards in the four
years since.

In general, looking at the numbers, Europe
seems to be the heart of this skin microbiota
product trend, with more than 2000 items
launched. As with other cosmetics trends,
this is probably related to the location of the
main manufacturers. North America followed
with more than 600 products launched with
microbiota claims, with Asia-Pacific next.

To summarise, more and more products
containing pre-, pro- and post-biotics have
been launched with claims referring to the
rebalance of skin microbiota. Starting from
skincare up to active colour cosmetics,
the microworld is a hot topic that needs
appropriate technological compounds.

Multiple approaches for a special
care of skin microworld

In this context, Roelmi HPC has designed
specific ingredients to improve the skin
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ecosystem and to counteract skin discomforts,
through topical applications (Table 1).
Technologies under the umbrella of the so-
called white biotechnology have been involved
to develop a series of microbiome-friendly
ingredients.

Initially an osmolyte has been developed,
able to rebalance the skin environment suffering
from external stresses like air pollution or salty/
chlorinated water. Subsequently, a probiotic-
derived ingredient able to strengthen skin
barrier has been conceived. As a result of
Rolemi HPC's research and development, the
company is launching a new cellular energiser.

Those ingredients represent a
groundbreaking approach and they enter into
the biotech portfolio, composed by a range of
2.0 full-spectrum hyaluronans mimicking skin
physiology by providing multiple skin benefits.

Overcoming the standard concept of sodium
hyaluronate (SH) and its acidic form (hyaluronic
acid), 2.0 full-spectrum hyaluronans provide
an ‘ecological’ beauty routine for skin because
they are able to reproduce human physiological
requirements.

This is done by focusing on a wide spectrum
of efficacy, which mediates a specific cellular
answer through the activation of different cell
receptors and the fine-tuned effect of skin
regeneration processes in a physiological-like
stimulation.

Biotech postbiotic as a guardian for
skin microbiota
/ECTive® (INCI: Ectoin) is a biotechnological
GMO-free metabolite made from selected
bacterial strains that show a particular ability
to rebalance against environmental stresses.
It has demonstrated the ability to re-establish
the eubiosis among different populations of
microorganisms, helping the skin to remain
healthy and recover from acute stress.

Independent from personal human
microbiota composition, this innovative
ingredient is able to be effective on any skin
type, as its first target is the balancing of
skin microenvironment and not the single
microorganism species. It is also able to
protect in general cell viability and improve
cell metabolism during osmostress induction,
activating cells in reacting to environmental
stress and maintaining the equilibrium.

This ingredient is also able to balance
the existing bacterial environment on the
skin, so the whole microbiota ecosystem.
It also counteracts the damage induced by
skin exposome, improving skin complexion
and preventing all potential correlated skin
disorders. It concurs to avoid dysbiosis and
related skin distresses demonstrating a proved
efficacy rate in improving hydration, elasticity
and sebum control as a unique result of skin
microbiota care (Figure 1).

Probiotic-derived ingredient for skin
harmony

EquiBiotics® LRh (INCI: Maltodextrin,
Lactobacillus) is a probiotic-derived ingredient
obtained from the specific strain L. rhamnosus
LRHO20, selected for its strain-specific activity
focused on protection from skin pathogens and
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Figure 1: In vitro study - human skin keratinocytes were treated with the cosmetic active at two
concentrations for 48 hours and with LPS (Lipopolysaccharides) for the subsequent 24 hours. Inall
the conditions p-Defensin 1 (3-DF1) expression was measured by ELISA. The same evaluations were
performed on untreated negative control condition (CTR-) and positive control condition (cells treated

with only LPS, CTR+). The results were expressed as [3 —DFI (pg/ml) and as variation vs. CTRs
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Figure 2: In vitro study - evaluation of the anti-inflam
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matory activity in cell cultures (human

keratinocytes), in presence of an inflammation agent (SDS 0.05 mg/ml). The activity was measured
by TNF-alpha dosage in the culture mediumn. The results are compared to the negative control (cells

without any stress condition) and reported as % variation too * p<0.05vs CTR-, * p<0.05 vs CTR+

modulation of the natural immune responses.

It is developed through innovative
biotechnological processes that preserve its
structural integrity and, at the same time,
amplify its cosmetic sensorial properties.
Thanks to its preserved structure, itis able to
adopt cross-talk mechanisms with the skin
ecosystem, favouring the skin’s natural defenses
and a balanced skin microbiota.

The novel ingredient shows the ability
in counteracting the damage caused by
aggressive multifactorial agents. Through a
triple mechanism of action, it demonstrates
a particular efficacy in helping to strengthen
the natural skin defenses, in preventing the
pathogens colonisation and in providing a
metabolic support to the physiological skin
microbiota (Figure 2).

It is also able to interact with the skin
ecosystem, restoring the natural harmony
between skin barrier and its microbiota.

The result is a strengthened skin barrier and a
long-term healthy complexion.

A sustainability-driven active for
smiling skin

Ener-GY plus (INCI: Citrus Limon Fruit Extract,
Glyceryl Glucoside, Glycerin, Potassium
Sorbate) is a cell energy—inducing active
ingredient designed to optimise mitochondrial
activation. Developed by enzymatic technology,
where the best of scientific method and the
best of nature richness are mobilised for
extraordinary results, to respect the planet's
resources.

Thanks to its specific efficacy in supporting
mitochondrial biochemical pathways, it
provides positive conditions for metabolism
and trophic cell processes. It concurs to increase
the ATP (adenosine triphosphate) volume in
the cell system, by modulating positively and
significantly the cell energising activity.
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Its added value is that upcycled biologically
active solvents rich in fruit oligo-elements are
involved in the production reaction. As a result,
it performs an overall beneficial effect on skin
ecosystem, decreasing the cellular senescence
by promoting a high cellular vitality and
responsiveness.

The ingredient prevents the signs of skin
fatigue thanks to a promotion of a youthful
complexion by improving skin elasticity, by
reducing the fatigue effect, by increasing
firmness, moisturisation and radiance (Figure 3).
Further evaluations confirmed that it also helps
in maintaining the physiological balance in skin
microbiota composition.

Full-spectrum hyaluronans
Full-spectrum hyaluronans from HA Tech 2.0@
technology are biotechnological ingredients

that reproduce a specific spectrum of efficacy,
with a targeted focus on skins at a particular
physiological step (homeostasis or stress), They
have been designed starting from the assumption
that there is a coexistence of multiple molecular
weight in human skin, leading to specific biological
mechanisms. The attention became therefore
more focused on the ingredient activity, more than
its molecular weight.

Roelmi HPC confirmed these observations
with the development of distinct hyaluronan
ingredients belonging to PrincipHYAL® Line:

B PrincipHYAL Signal-10: quicker permeation
than classic form of hyaluronans for an
immediate effect of moisturisation and
elasticity. Very useful for the concept of TURBO
cosmetics.

B PrincipHYAL Aurora: a proved regenerating
and wound-healing effect for a completely new
skin.

B PrincipHYAL Difference: a wide spectrum of
molecular weight studied to get long-term anti-
aging on mature skins.

B PrincipHYAL Cube3: a wide spectrum of
molecular weight studied to get short-term
lifting effect - just 30 minutes - with a proved
efficacy of carrier for both lipo- and water-
soluble ingredients.

Conclusion

The microbiota has always been there,
even before we realised that it existed. The
interaction with cosmetics has always been
there too, but was also unknown. It is so
important now that cosmetics take it into
account during product design process.

The safety of the product for the skin,
expanded to safety for the microbiota in terms
of interaction and knowledge of the effects that
the formula can bring, means that products can
be even more effective, and safe, generating
new targets for the cosmetics of the future. PC
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Figure 3: In vivo study - placebo-controlled study carried out on 24 female subjects aged over 18 years old,

-28 days to quantify skin elasticity (R9 anti-fatigue effect) after 14 and 28 days of product usage. Material:
Cutometer® MPA 580, Courage+Khazaka, electronic GmbH). Data is reported as % variation vs. TO
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