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Hello Future — Hello SOFW

Potential Futures, my hero ‘Mr. Spock’

and what does this have to do with innovation?

J.Bode

Jens Bode is o passionate Innovator, inspired by
experience for work applications.

Employed at Henkel AG until end of 2021 in a hybrid
work model as employee and a free-lance innovator.
At Henkel he worked at Packaging Design, Market Re-
search & Consumer Insights, International Marketing,
Trend-Scout & Innovation Game Changer. Part of di-
verse Think Tanks he coached the Innovation Philoso-
phy worldwide in summary 24 years of Focus Inspira-
tion, Applied Creativity and Transformation.

Starting as freelancer in 2008, he guided companies
in the early stages of their Innovations Phase with his
insights and ideas even with first prototypes. Jens loves
it to discover the new, promote creative talent in com-
panies and jointly interpret new trends into a concept.
Since 2022 he is a ‘corporate dropout’ and indepen-
dent innovator.

Jens is married to Nic, architect and expert for healing
architecture, both have 2+2 children and they reside in
Dusseldorf and Aachen in Germany.

https://www.linkedin.com/in/der-innologe/

In my youth Star
Trek was my fa-
vorite show and
Commander Spock,
played by Leonard
Nimoy, was my hero.
Spock is the Science Officer
on board the spaceship Enter-

prise with the task to logically inves-

tigate human behavior. As a half-vulcan he

suppresses his emotions and usually reacts with logic and even
tempered. A typical saying for Spock is the expression ‘fasci=
nating’ which he uses to react to events and phenomenon’s
which would be unthinkable or threatening. This very expres-
sion ‘fascinating’ have personally used when | experience
things which | find hard to believe. ‘Fascinating’ as a short
mental break before | start judging as a reflex reaction.

ARE YOU
READYY

Fascinating. What is going on out there? Tends, Scenarios,
Wildcards which take us out of our routine on a global level:
The Covid-19, Ukraine, Refugee, Raw material, Energy or In-
flation Crises and most of all the Management crises. We are
seeing companies who are shocked into a paralysis and fear
and others who are shook for a little and then are released by
an explosive creativity.

Most companies do not use trends as a source for insights
which would prepare them for external influences and disrup-
tions. They have their internal processes, work according to
standard operations or ISO 56002, the standard for Innova-
tions Management. Standards give us seeming security and
security is an illusion. To put it bluntly, it a walking speed com-
pared to the dynamic Enterprise Warp speed.

Attention Future: At one of my presentations
| heard this comment: ‘Jens, | cannot do a thing with your
colorful pictures and your provocating thesis for the future, it
is too general to me.’

If you want someone else do the thinking, you have the
wrong mind set. There is a need for perception and paying
attention to recognize external influences in order to have a
strategic foresight as an integral philosophy.
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To be exact, it is the identification and analysis of still weak
signals which could influence the company on all levels.

Strategic Foresight is a continual, strategic future oriented
process and not an alibi-actionism. Needed is a pro-active ap-
proach, as a team effort to work constructively for the future.
The basis for this a healthy and alive culture of innovations.
To purchase a trend report, save it as an alibi is definitely not
enough. A consistent transfer of risk and chance is needed
together with a diverse team and not as an one-time event
but as a continual, sustainable process.

External influences and trends are challenges like avalanch-
es in slow motion which accelerate unhindered and are only
noticed when it is too late and your business model has been
hit with full force.

Self Thinker: rermanent Change needs courageous
thinking of new solutions. We often do not dare to think more
courageous and make applications and end up launching the
same mini-innovations within the safety containers. We must
get away from preservation from mental inactivity and move to
active questioning and new options. This means saying good-
bye to perfection. Perfection is boring and needed is

1. Start now!

2. Try it out and trust the pro-
cess!

3. Developmentnd Progress

are better than Perfection!
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ABCD-Mantra

(Always Be Connecting the Dots):

Permanent Change needs courageous thinking of new solu-
tions. We often do not dare to think more courageous and
make applications and end up launching the same mini-innova-
tions within the safety containers. We must get away from pres-
ervation from mental inactivity and move to active questioning
and new options. This means saying good-bye to perfection.
Perfection is boring and needed is

1. value COURAGE: allow yourself a mind-

set outside the norm, think courageously big

2. value CURIOSITY: always try something

new and ATTENT'ON, you are allowed to
fail.

3. value STRENGTH: you have an individual

talent and in synergy with other talents you can
set free an unlimited creativity.

THE FUTURE
IS HERE

It is OK for Innovation to be fun. Itis really ‘fas-
cinating’ or better frightening how few organizations and
politicians are actively involved with analyzing future scenar-
ios and transformations. ‘Anticipate and Lead’: active work
with change means to enjoy change and new things, to be
prepared and design the future.

100% commitment: invest in an active trend
management and tools for applications, invest in an emo-
tional vision and most importantly resources like manpower,
time and budget. This is 100 % of an investment in your own
company’s future.

‘The trend is your end
or the trend is your friend’

| stick with Commander Spock. Stay curious, be cool in
thought and action and be prepared for a fascinating future
— your future!

Preview Issue
May 2023

My first column with focus on
perception for change and

in my next column we will take a
look at the most important trend
with consumer goods: experi-
ence economy.

picture credits: https://de.freepik.com/
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personal care | preservation

Alternative and Functional Preservation
from the Lichen’s Secondary Metabolite

S. Paris

0 ne of the primary factors driving the shift and growth of the preservative market is the increasing choice for natural cosmetic
products, as well as elevated levels of beauty consciousness among consumers. Natural antimicrobial innovations have
continued to progress as customers seek alternatives to synthetic preservatives. Furthermore, the growing popularity of natural
cosmetic products has driven preservation to become an integral component of the formulation process, focusing not only on
quality but also on functionality. Preservation is no longer seen as the final phase in the formulation process, but rather as a
need that may operate as multifunctional and offer cosmetic advantages to formulas. Active Micro Technologies has investi-
gated the antimicrobial ability of the lichen Cladonia rangiferina as a broad-spectrum protection for cosmetic applications with
good anionic system compliance. Featuring antioxidant capabilities, this active will also help protect your skin from internal and

external stressors that may bring to premature aging.

Lichens as a fascinating and inspiring complex life form

Our planet’s lichen flora is rich in biodiversity with about 20,000
species. The lichen is neither a plant or an animal. It is essen-
tially a symbiotic relationship between two partners, a fungus
and either a green alga or a cyanobacterium (Figure 1). For
survival, each portion of the lichen is dependent on the other.
The fungal component is unable to produce its own nourish-
ment. Its function is to shape the lichen’s form and structure.
The alga component is there to absorb solar energy and con-
vert it into food for both organisms through photosynthesis.
Lichens vary in size from less than 1 mm to over 2m from tree
branches while the growth varies in size from hardly noticeable
to several millimetres per year.

Lichens are found worldwide and occur in a vari-
ety of environmental conditions. They are fascinat-
ing because of their capacity to survive in extreme
environments; they are one of the most important
components of boreal forest vegetation and subarc-
tic ecosystems but they are also able to grow in hot
deserts, on the rocks of the alpine peaks or on the
rocky coasts swept by the spray.

Secondary Metabolites in Lichens

The substances that lichens produce to survive in
these extreme environments are unique. As an
adaptation for life in tough environments, lichens

light in solar radiation. Lichen’s secondary metabolites can be
a source of energy for soil microorganisms and at the same
time, they can inhibit growth of surrounding competitive li-
chens, mosses, and vascular plants [1]. In most lichen species,
those compounds are found in the medulla and may also give
some antibiotics and antioxidants properties [2].

Although secondary metabolites are not required for lichen
survival and development, studies regarding these com-
pounds have shown several potential benefits. According to
published data, the lichens and their secondary metabolites

synthesize and accumulate a wide variety of phe-
nolic secondary compounds as a defence against
herbivores and to protect against damage by UV-

fig.1 Lichens are systems of cooperative organisms and an excellent example
of natural symbiosis: they are essentially two separate species living in the same
house, despite the fact that they seem as one unified thing.
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appear to be good natural antimicrobial agents. Moreover,
many lichen extracts have been reported for antioxidant
properties due to their phenolic content [3]. Antioxidant
agents inhibit and prevent reactive oxygen species, which can
cause degenerative diseases. Since now natural antioxidants
are preferred over many synthetic antioxidants, this could be
seen as an opportunity to incorporate in cosmetic formulation
a natural derived antioxidant agent.

“Reindeer Lichen” as a source of Usnic Acid

Lichens produce more than one thousand secondary metab-
olites and usnic acid is one of the most abundant. The lichen
metabolite usnic acid exhibits various types of biological activ-
ity, most notably antimicrobial activity against plant and hu-
man pathogens, including inhibitory activity against bacterial
strains resistant to antibiotics. Usnic acid is uniquely found in
lichens, and is especially abundant in genera, such as Alecto-
ria, Cladonia, Usnea, Lecanora, Ramalina and Evernia.

Cladonia rangiferina, also called and known as “reindeer
lichen”, is a fruticose that grows in the boreal forests. The
name is coming from the fact that it serves as pasture for
reindeer, moose, caribou, and musk oxen [4]. Covering large
areas, this lichen is able to grow in both hot and cold en-
vironments. They often dominate the ground in boreal pine
forests and open, low-alpine sites in a wide range of habitats,
from humid, open forests to rocks and heat sand, forming an
important part of the winter diet of reindeer.

Lichens have been used by humans as food and sources of
medicine and dye; Cladonia rangiferina has been used for

decades for medical purposes since ancient times, treating

ADVERTISEMENT

colds, arthritis, fever, for example. Many countries have devel-
oped commercial pharmacological products based on lichen
substances. For instance, usnic acid was used in antiseptic
products in Germany [5].

Antimicrobial activity

The ability of the investigated ingredient, PhytoCide Lichen,
to inhibit the growth of a variety of bacteria and fungi was
determined using the Minimum Inhibitory Concentration
(MIC) test. The results are illustrated, showing that this ma-
terial provides broad spectrum antimicrobial protection (Fig-
ure 2).

The positive MIC screening results warranted further test-
ing to confirm its ability to provide product preservation. 50
g of a generic O/W cream formula containing 1% Phyto-
Cide Lichen was weighed into 5 individual containers. Each
container was inoculated with one of the 5 test organisms
(E. coli, P aeruginosa, S. aureus, C. albicans, and A. brasilien-
sis). The inoculated samples were evaluated at 0, 7, 14, 21,
and 28 days after the initial inoculation to determine quanti-
tatively the number of viable microorganisms remaining. On
the 28th day of testing the samples were re-inoculated and

Organism (ATCC #)

Minimum Inhibitory
Concentration (%)

E. coli #8739 0.25
S. aureus #6538 0.12
P aeruginosa #9027 0.25
C. albicans #10231 0.12
A. brasiliensis #16404 0.12

fig.2 Inhibition Activity Data.
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antioxidant capacity of
PhytoCide Lichen. The
oxygen radical absor-
bance capacity (ORAC)
assay is a standard method used to assess antiox-
idant capacity of physiological fluids, foods, bev-

erages, and natural products. The assay quantita- 250
tively measures a sample’s ability to quench free w
radicals that have the potential to react with and 3 200
damage cellular components. PhytoCide Lichen %’150
was evaluated for its antioxidant capacity. This §
assay quantitatively measures its ability to quench £ 100
free radicals that have the potential to react with §
and damage cellular components. g 50
This assay is based upon the effect of per- 0
oxyl radicals generated from the thermal
decomposition of 2, 2'-azobis- 2-methyl

fig.3 Challenge Test results for Generic Cream Formula with 1% Phytocide Lichen, pH 7 following the PCPC
method. Inoculated on Day 0 and reinoculated on Day 28. Results show log reduction in viable microorganisms.

ORAC
PhytoCide Lichen

196 200
] 124
64
14

200uM Trolox® 12.5uM Trolox® 5% 2.5% 1.25%
PhytoCide PhytoCide PhytoCide
Lichen Lichen Lichen

-propanimidamide dihydrochloride (AAPH) on the
signal intensity from the fluorescent probe, fluo-
rescein, in the presence of an oxygen radical ab-
sorbing substance. The degree of change is indicative of the
amount of radical damage and the presence of antioxidants
results in an inhibition in the free radical damage to the fluo-
rescein. The antioxidant protection of the sample can be cal-
culated by comparing it to a set of known standards. Trolox®,
a water-soluble vitamin E analogue, with known antioxidant
capabilities is used in this ORAC assay as the standard for
measuring the antioxidant capacity of unknown substances.
ORAC values, expressed in uM of Trolox® equivalents (TE), are
calculated using the area under the curves (AUC) of the test
product, Trolox®, and the control materials. Trolox® equiva-
lency is used as the benchmark for antioxidant capacity of
mixtures since it is difficult to measure individual components.

PhytoCide Lichen exhibited greater antioxidant activity than
200pM Trolox®. The antioxidant capacity of PhytoCide Lichen
increased as the concentration increased. As a result, we can
assure that its ability to minimize oxidative stress is dose de-
pendent. Maximizing the antioxidant capacity on a cellular
level allows for ROS to be dealt with at a rate that provides
protection from cellular damage. This cellular damage can

fig.4 Antioxidant capacities.

be seen as physical signs of aging such as wrinkles, loss of
elasticity, unwanted pigmentation, and skin unevenness with
slow regeneration (Figure 4). We can affirm that PhytoCide
Lichen is capable of providing antioxidant properties and aids
in the anti-aging process through protection at the cellular
level.

Reactive Oxygen Species Scavenging Assay

Low levels of intracellular oxidative stress are produced
during normal physiological functions. However, UV irradi-
ation, pollutants, foreign substances, and aging elicit un-
restricted increases in reactive oxygen species (ROS). These
deregulated augmentations in oxidative stress lead to an ac-
celeration of DNA mutation, cellular senescence, advanced
glycation end products, protein oxidation, and collagen deg-
radation. Moreover, when intrinsic antioxidant capacities are
reduced, such as during aging, an imbalance between pro-
and anti-oxidant systems further accentuates these hallmarks
of cellular aging.
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Accordingly, a ROS Scavenging As-
say was conducted to assess the

in-vitro effect of PhytoCide Lichen Lo
to scavenge unnecessary oxidative g Moo
stress in dermal fibroblasts. At- Ss 1200
tenuating excessive ROS preserves 82 1000
cellular homeostasis and blunts ;’}g 80,0
intrinsic and extrinsic age-related §,§ 60,0
declines in skin cell function. gg 40,0
2% 200
g
Two cell-permeant dyes, CellROX™ g 0.0 o

Orange Reagent and Hoechst, were

ROS Scavenging Capacity

PhytoCide Lichen
0%

-5%

-10%
-15%
-20%
-25%
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-35%
-40%
-45%

=% Change

CM + AntA  0.01% PhytoCide 0.1% PhytoCide 1.0% PhytoCide

Lichen + AntA  Lichen + AntA  Lichen + AntA

utilized in conjunction to provide a
specific and quantitative method
for determining ROS levels. Cell-
ROX™ QOrange Reagent fluoresces brightly when bound to
ROS indicating oxidative stress, and Hoechst fluoresces when
bound to nuclear DNA to indicate cellular nuclei. By displaying
the relative fluorescent units (RFU) from the CellROX™Qrange
Reagent (ROS Signal) as a function of Hoechst (Nuclear Signal),
ROS can be quantified and normalized at the cellular level. To
elicit supraphysiological mitochondrial- and non-mitochondri-
al-derived levels of oxidative stress, the cells were exposed to
Antimycin A, a complex Il inhibitor of the mitochondrial elec-
tron transport chain.

ADVERTISEMENT

fig.5 The effect of PhytoCide Lichen on ROS scavenging.

As shown in Figure 5, fibroblasts incubated with AntA, a
known inducer of oxidative stress, elicited an 82% increase
in ROS levels, compared to untreated fibroblasts. These data
demonstrate the supraphysiologic level of ROS induced by
AntA and the magnitude of ROS in fibroblasts is dynamic.
Conversely, fibroblasts treated with PhytoCide Lichen at
0.01%, 0.1%, and 1.0% demonstrated 28%, 36%, and
41% reductions in ROS levels compared to fibroblasts treated
with AntA, respectively. These data demonstrate PhytoCide
Lichen attenuates excessive oxidative stress (Figure 5).
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Collectively, intrinsic and extrinsic factors perturb skin ho-  [21 Nybakken, Line & Julkunen-Tiitto, Riitta. (2006). UV-B induces usnic acid in rein-
. . . . deer lichens. The Lichenologist. 38. 477 - 485. 10.1017/50024282906005883.
meostasis by stimulating abundant levels of ROS that amplify
. . [3]1 Marijana Kosanic, Svetlana Ristic, Tatjana Stanojkovic, Nedeljko Manojlovic, Bran-
DNA mutation, cellular senescence, advanced glycation end islav Rankovi¢ "Extracts of five cladonia lichens as sources of biologically active
products, protein oxidation, and collagen degradation. These compounds”
data indicate PhytoCide Lichen scavenges unnecessary ROS [4] Britannica, The Editors of Encyclopaedia. “reindeer lichen”. Encyclopedia Britan-
) e o nica, 3 May. 2021, https://www.britannica.com/science/reindeer-lichen. Accessed
which may help to attenuate characteristics of cellular aging. 14 June 2022.
[5] Zambare & Lew P. Christopher (2012) Biopharmaceutical potential of lichens,
Pharmaceutical Biology, 50:6, 778-98, DOI: 10.3109/13880209.2011.63
Summary
* Nature-derived: Ecocert/Cosmos
Active Micro Technologies harnesses cosmetic functionality, ¢  Approved; ISO Natural Index 1.
combined with antimicrobial activity to offer a unique story « °* Applications: Antimicrobial,
and benefits. Lichen is locally grown in a nursery in the United Antioxidant, Formulation Friendly
States for our local manufacturing site based in North Caroli- = * Recommended Use Level: 2 - 1%
na. Cladonia rangiferina is maintained in nutrient-rich growth ¢ Standardised for 0.15-0.30% Usnic

tank and extracted with a unique process to maximize isola- Acid content.

tion of phenolic secondary metabolites. This process brings

to the development of PhytoCide Lichen, a multifunctional  For full studies, please email us.

active that can help protect the formulation with broad spec-

trum antimicrobial benefits, give nice antioxidant properties m

and is easy to handle in most of formulation.

Susan Paris | Technical Marketing

References: Active Micro Technologies
[1] Department of Botany, Faculty of Science, Institute of Biology and Ecology, P. J. lnfoeurope@actlvem|crotechn0|og|es.c0m
Safarik University, Manesova 23, 041 54 Kosice, Slovakia

ADVERTISEMENT

NEXT GENERATION
SOLUTIONS BASED ON
BIOTECHNOLOGY

New active ingredients by Evonik

BEAUTIFERM

A new family of fermented ingredients addressing
consumer needs for powerful, safe and sustainable
cosmetic actives.

SPHINOX® Immulance & SKINMIMICS® PRO MB
Innovative Ceramide solutions for skin protection
and healthy ageing.

For more information
visit our website:

EVOnNIK

Leading Beyond Chemistry


https://personal-care.evonik.com/en/products-solutions/new-active-ingredients

A Vitaminizing Boost to Improve Scalp Health

personal care | scalp care

A. Perrin, A. Le Mestr, M. Arcioni, I. Garcia, C. Meyrignac, C. Capallere, X. Qu, Y. Jiang, J.M. Botto, AF. Clay, I. Imbert

new botanical extract was developed by Ashland to reduce dandruff formation. It is a natural and biodegradable product

which contains sclareolide purified from clary sage flowers, a plant ancestrally used for its purifying and healing properties.
A study performed by artificial intelligence pointed out a predictive link between the sclareolide molecule and the vitamin D3,
known to play an important role in skin physiology as epidermal differentiation or microbial defenses. Based on these data, this
botanical extract was investigated on scalp health improvement in order to decrease dandruff, a widespread uncomfortable
scalp skin condition. In a first part, the efficacy of the clary sage extract was studied on yeast cultures, on structural markers of
the epidermis and on vitamin D activation. In a second part, a clinical study was conducted on subjects affecting by dandruff and
treated for 4 weeks with a leave on scalp formulation containing the botanical extract or a placebo. This study demonstrated
the benefit of this new product on scalp health by reinforcing the skin barrier function and limiting the appearance of dandruff

in association with activation of vitamin D3.

Introduction

Sclareolide is a purified molecule (INCI name: sclareolide) ob-
tained from clary sage (Salvia sclarea). The clary sage is grown
in North Carolina, USA, from a unique crop variety obtained
after decades-long collaboration with local farmers to select
the best variety through plant breeding. Field trials helped to
improve crop production techniques: weed management, soil
fertility, harvest timing, and to increase the quality of crops.
This new botanical extract containing sclareolide is 100% nat-
ural, bio-transformed using non-GMO biotechnology and was
developed by Ashland to fight dandruff for scalp health and
wellness.

Dandruff is a common
and chronic scalp prob-
lem caused by several
abnormalities among
them an invasion of
characterized  fungal
strains, a disrupted
scalp skin barrier, itch- »
iness and frequently
mild-inflammation [1].
Malassezia restricta, a
yeast naturally present
on scalp skin, is one
of the main Malasse-
zia species involved in

SCLAREOLIDE

target molecule

more abundant in the scalp with dandruff than that in healthy
scalp. Their hyper-proliferation induces a change in lipase activ-
ity that degrades sebum to give saturated fatty acids and un-
saturated fatty acids, that were used to boost their proliferation
and disrupt the skin barrier function leading to an abnormal
skin permeability [3,4]. The skin barrier disruption is accompa-
nied by an alteration of structural components, like keratins and
lipids [1], and corneocyte cohesion leading to a higher desqua-
mation corresponding to the flakes. Itchiness and inflammation
are also consequences induced by histamine release and cyto-
kines secretion in the scalp due to skin damage and penetration
of pathogens elements in the epidermal structure [1].

gene enrichment study

cellular senescence
DNA damage protection
telomere protection
* circadian rhythms
cellular differentiation
cellular regeneration
wound healing
cell junctions
regulation of inflammation
( vitamine D function )

56 target genes

predicted

target genes biological activity

dandruff formation [2]
demonstrated to be

12

Fig.1 Predicted link between sclareolide molecule and biological activities by Al.
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Thanks to Artificial Intelligence (Al), sclareolide was predicted
to have a link with the vitamin D (Figure 1) that plays an im-
portant role in skin physiology including barrier formation and
antimicrobial defenses. Vitamin D3 is naturally produced by ke-
ratinocytes under solar exposure. This synthesis required several
enzymes among them CYP27b1 which generate 1.25(0H),D,
the active form of vitamin D3 [5]. During the barrier formation,
vitamin D3 inhibits keratinocytes proliferation and triggers the
differentiation process during which specific proteins are ex-
pressed to conduct to the formation of differentiated epider-
mis and formation of the cornified envelope [5,6,7]. Vitamin
D3 is also responsible of antimicrobial peptides (AMPs) produc-
tion to limit the colonization of microorganisms [8,9]. Vitamin
D deficiency is known to be associated with chronic inflamma-
tory skin diseases like psoriasis or atopic dermatitis both relat-
ed to a defect of the skin barrier function, with an abnormal
proliferation of the keratinocytes in the basal layer for psoriasis
condition and a microorganisms’ invasion for atopic dermatitis
[7]. Vitamin D deficiency was also demonstrated to be linked
to seborrheic dermatitis [10], another skin disease similar to
dandruff that both differs by the severity and the location of
the skin defect, dandruff being restricted to the scalp.

In the present study, clary sage extract was investigated for its
efficacy on dandruff formation in relation with the activation
of vitamin D3. The proliferation of the yeast M. restricta and its
negative effect on epidermal structure were first evaluated. The
expression of the enzyme CYP27b1, as well as keratin 10 and
lipids as biomarkers of keratinocyte differentiation was then
studied on ex vivo scalp skin culture. Finally, a clinical study
was conducted on subjects affected by dandruff and treated
with a hair serum containing clary sage extract at 0.12% or a
placebo.

Materials and methods

1. Culture of Malassezia restricta

Theisolated Malassezia restricta strain was obtained from ATCC
(ATCC-MYA-4611). M. restricta was grown in modified Lee-
man-Notman (mLN) agar media (1% [w/v] Peptone; 1% [w/v]
glucose; 0.2% [w/v] yeast extract; 0.8% [w/v] Ox bile salt;
0.05% [w/v] glycerol monostearate; 0.5% [v/v] Tween® 60;
2% olive oil; 1% [v/v] glycerol; 1.5% [w/v] agar and 1.0L wa-
ter; and cultured at 34° for 5-7 days.

2. MIC determination

M. restricta was routinely grown on modified Leeman-Not-
man (mLN) agar. The broth microdilution assay was per-
formed following EUCAST guidelines (www.eucast.org) with
slight modifications. Between five and ten colonies were sus-
pended in a modified RPMI 1640 media supplemented with
resazurin at a O.D. (Optical Density) of 0.1. Serial dilutions
of clary sage extract (0.0005% to 0.12%), zinc pyrithione
(8% —0.0313 pg/mL) and ketoconazole (0.25—-0.0010 ug/ml)
were prepared in DMSO then in modified RPMI 1640 and dis-
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tributed in triplicate for clary sage extract and in sixplicate for
zinc pyrithione and ketoconazole in a 96-well plate. An equal
volume of M. restricta inoculum was added to the test sam-
ples at different concentrations. Following 60h of incubation
at 34°C, resazurin fluorescence was analyzed at 530 nm and
590 nm.

3. Scalp skin culture

Normal human scalp skin samples were obtained from plas-
tic surgery intervention of female donors. After removal of
subcutaneous fat, skin biopsies were cut with a 6 mm di-
ameter punch and were cultivated on culture medium con-
taining 50% of DMEM 1 g/L glucose (Lonza) and 50% of
Ham's-F12 (Lonza) supplemented with 10% of FBS (Lonza),
2 mM of L-glutamine (Lonza) and 100 pg/ml of Primocin*
(InvivoGen). Skin biopsies were maintained at 37°C in a
humidified atmosphere containing 5% of CO,. They were
treated topically once a day with 0.12% of clary sage ex-
tract diluted in placebo (Ceraphyl 368) or with the placebo
for 48 hours. Biopsies were then fixed in formaldehyde and
embedded in paraffin. Sections of 4 pm thickness were cut
with a microtome (Shandon) and collected on glass slides
(Thermo Scientific).

4. sRHE culture

For scalp reconstructed human epidermis (sRHE), keratino-
cytes were extracted from scalp skin samples of female do-
nor. Cells were seeded on inert polycarbonate membrane and
were air-lifted for 10 days on a chemically defined medium
at 37°C in a humidified atmosphere containing 5% of CO,.

The tissues were stressed with application of M. restricta
(OD= 2.8) for 48 hours and then were treated topically once
a day with 0.12% clary sage extract diluted in placebo (cera-
phyl 368) or with the placebo for 48 hours again.

5. Fluorescent stainings

Sections were deparaffinized and rehydrated. For immunos-
tainings, heat-mediated antigen retrieval was performed us-
ing EDTA (Sigma) buffer 1.3 mM pH 9 for CYP27b1 or citrate
(Sigma) buffer 0.01 M pH 6 for keratin 10. After saturation
of unspecific sites with 5% BSA (Bovine Serum Albumin,
Sigma) for 30 minutes, CYP27b1 or keratin 10 primary anti-
bodies (1/1000, rabbit monoclonal, Abcam) were applied for
2 hours. The secondary antibody anti-rabbit Alexa Fluor® 488
(171000, Invitrogen) was then applied for 1 hour. For nile red
staining, a solution of Nile Red (Sigma) at 100 nM was added
for 10 minutes. Finally, sections were mounted with Fluoro-
mount-G* containing DAPI (4',6'-diamidino-2-phenylindole)
fluorescent dye (Invitrogen).

6. Lucifer yellow staining

At day 14, 1 mM of lucifer yellow fluorescent dye was add-
ed topically on sRHE for 2 hours. sRHE were then washed
and removed from their insert. They were fixed in buffered
10% formalin and embedded in paraffin. Sections of 4-um
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thickness were deparaffinized, rehydrated and mounted in
Aquatex* (Merck).

7. Image acquisition and statistical analyses

Pictures were acquired with a Nikon Eclipse Ni-E microscope
equipped with a DS-Fi3 Nikon camera, using NiS-AR (Nikon)
acquisition software. Six photos per condition were analyzed
with Volocity* image analysis software (Improvision). Statis-
tical analyses were performed using Student's t-test for in-
dependent samples with one-tailed direction of rejection.
p<0.05 were considered as significant, p<0.01 as very and
p<0.005 as highly significant.

8. Dosage cytokine

After sRHE culture, media were collected and an ELISA (En-
zyme-Linked Immuno Sorbent Assay) dosage was performed
to quantified interleukin 8 (Duo Set kit DY208-05, R&D sys-
tem) according to provider's specifications.

M. restricta growth was evaluated by fluorescence intensity
based on EUCAST antifugal MIC method and was compared
to those of ketoconazole and zinc pyrithione, 2 well-known
anti-fungal compounds frequently used in commercial prod-
ucts to fight dandruff. The products were tested for an incu-
bation of 60h with yeast for a range of concentrations sur-
rounding those normally used. The results showed an efficacy
of clary sage extract on inhibition of M. restricta growth with
a MIC at 0.015%. This inhibitory effect was relatively close
than those obtained with the 2 others chemical compounds,
zinc pyrithione and ketoconazole (Figure 2).

Vitamin D activation

As vitamin D function was highlighted by the Al study as
target to sclareolide, CYP27b1, the enzyme responsible of
the activation of vitamin D, was studied. An application of
0.12% of the botanical extract on ex vivo scalp skin for 48
hours was associated with an increased level of this enzyme

9. Clinical evaluation

10 human subjects (18-65 years old,
2 males, 8 females) suffer from scalp dan-
druff or claim having a sensitive scalp skin
(screened with 3S questionnaire) were
selected to participate in this study. 5ml
of the hair serum with/without 0.12%
clary sage extract were applied on each
half scalp (active versus placebo) once
per day for 4 weeks. The adherent scalp
flaking score (ASFS) was evaluated by ex-
pert grading on dandruff, the skin barrier
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surement by Tewameter (Tewameter® TM
300, CK) and the Dermoscopy imaging
was token by CBS (CBS-908). The mea-
surements were double-blind, random-
ized, split-scalp and carried out every
2 weeks. The clinical studies were per-
formed in accordance with the Declara-
tion of Helsinki and passed the toxicolog-
ical and safety evaluations. The statistical
difference of data obtained from clinical
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tract was studied on M. restricta culture,
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one of the main yeasts involved in dan-
druff condition. The MIC (Minimum in-

fig.2 MIC determination of clary sage extract (A), zinc pyrithione (B) and ketoconazole

(C) on M. restricta. (mean +/- SD)

hibitory concentration) for the extract on
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CYP27b1 suggesting a higher
amount of cellular vitamin D avail-
able in its biologically active form
(Figure 3).

Scalp skin barrier is defective in in-
dividual affected by dandruff. Ker-
atin 10 and lipids are fundamental
components of the differentiated
layers of epidermis and play an im-
portant role in skin structure and
skin permeability. Their expressions
were evaluated to test the efficacy
of the extract on barrier function.
The results showed that the syn-
thesis of keratin 10 and total lipids
were increased in scalp skin after a
48h-treatment with 0.12% of the
biofunctional (Figure 4).

During dandruff formation, scalp
epidermis is submitted to yeast in-
vasion that weaken the structure
and lead to pathogen penetration
and skin inflammation. The topical
application of the fluorescent dye
lucifer yellow on scalp reconstruct-
ed human epidermis (sRHE) infected
with M. restricta showed a higher
product penetration in epidermis as
seen by green fluorescence due to
damage in the skin barrier induced
by the yeast as well as a higher re-

Control

$38% %+

Fig.3 Immunodetection of CYP27b1 (in green) on ex vivo scalp skin biopsy treated with placebo

or 0.12% clary sage extract

. DAPI blue nuclear counterstain. 20x objective lens. Statistical

analyses were expressed versus placebo (mean +/- sem; ***: highly significant with Student’s t-test).

fig.4 Immunodetection of keratin 10 in green

inred

+20% %%+

f

+46% *

and nile red fluorescent detection of total lipids
on ex vivo scalp skin biopsy treated with placebo

or 0.12% clary sage extract

DAPI blue nuclear counterstain. 20x objective lens. Statistical analyses were expressed versus placebo
(mean +/- sem; ***: highly significant, *: significant with Student’s t-test)
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fig.5 Evaluation of skin barrier integrity by studying the penetration of a fluorescent dye (green) in
SRHE control or infected with M. restricta for 48h and treated with placebo or 0.12% clary sage extract for

next 48h. DAPI blue nuclear counterstain. 20x objective lens.

IL-8 measurement in culture medium of

SRHE infected with M. restricta for 48h and treated with placebo or 0.12% clary sage extract for next 48h.

lease of interleukin-8 (IL-8), a
pro-inflammatory cytokine, in
the culture medium. A treatment
for 48 hours with 0.12% clary
sage extract on sRHE infected
with M. restricta prevented the
penetration of the fluorescent
dye in the epidermis structure
showing a skin barrier protection
by the biofunctional and a miti-
gated release of IL-8 (Figure 5).

To prove in vivo efficacity of the
botanical extract, a clinical study
was conducted on subjects with
dandruff treated for 28 days on
one half scalp with the biofunc-
tional formulated at 0.12% in a
hair serum and on the other half
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Fig.6 Pictures of scalp with dermascopy imaging of a subject (#007, female, age 37) treated both with 0.12% clary sage extract on one side and with
placebo on the other side for 28 days.

scalp with a placebo formulation. The application of formu-  with visible decrease of flaking and erythema compared to
lation containing clary sage extract at 0.12% was associated  placebo application (Figure 6).
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The evaluation of flaking by adherent
scalp flaking score (ASFS) showed both
the placebo and the extract side had less

adherent dandruff at D14 and D28, but 0,00
the difference of ASFS level (D28-D0) was

significantly increased by 200% for the o -1,00
extract side with more than 70% volun- g

teers improved, as compared to placebo v

side (p<0.05). The data showed that there g -2,00
is an improvement of scalp desquamation

with hair serum containing 0.12% clary 3,00
sage extract (Figure 7).

Scalp barrier function was evaluated clin- -4,00

ically by transepidermal water loss (TEWL)
measurement. The data showed that the

-38%"

Adherent Scalp Flaking Score (ASFS)

D14-DO D28-DO

40%
volunteers
improved

70%
volunteers
improved

-200%*

m Placeboside  m0.12% clary sage extract side

scalp water loss was significantly reduced
for both the placebo and the extract side
at D14 and D28, but the difference of
TEWL level was improved on the extract
side compared to placebo on more than
90% volunteers at D14 and more than
70% volunteers at D28. The data showed

an improvement of skin barrier function . 000
with hair serum containing 0.12% clary T 200
sage extract (Figure 8). f.e
$ 400
g
Discussion and Conclusion T 600
2
The clary sage extract, containing sclareo- -8,00
lide, is a naturally and biodegradable new
-10,00

product developed by Ashland. It is des-
ignated to prevent dandruff development

fig.7 Determination of the difference of adherent scalp flaking score (AASFS) on subjects
treated both with 0.12% clary sage extract on one side and with placebo on the other side for
14 and 28 days (n=10, ns: not significant, p>0.10, *: significant, p<0.05)

Transepidermal Water Loss (TEWL)

D14-DO D28-D0

90% 70%
volunteers volunteers
improved improved

m Placebo side

m 0.12% clary sage extract side

by targeting 2 related causes: the yeast
colonization and the skin barrier integrity
implying vitamin D activation.

The efficacy of clary sage extract was

demonstrated to inhibit proliferation of M. restricta, one of
the main yeast species involved in dandruff development,
with the same efficacy than 2 products used in hair care
formulation to fight dandruff, zinc pyrithione, that will be
forbidden for its potential effect as endocrine disruptor, and
ketoconazole, used as therapeutic agent for seborrheic der-
matitis, a more serious form of dandruff.

Clary sage extract application on scalp skin biopsies was asso-
ciated with a stimulation of CYP27b1 expression, the enzyme

fig.8 Difference of TEWL measurement (ATEWL) on subjects treated both with 0.12% clary
sage extract on one side and with placebo on the other side for 14 and 28 days (n=10;
A: directional, 0.05<p<0.1; ***: highly significant, p<0.005)

responsible of vitamin D3 activation, suggesting a higher
content of active vitamin D3 in keratinocytes. This result was
accompanied by a stimulation of keratin 10 and lipids synthe-
sis, 2 components involved in barrier formation suggesting a
reinforcement of this function.

The implication of clary sage extract in scalp skin protection
was established using scalp reconstructed human epidermis
infected with M. restricta. A restoration of the skin barrier
function associated with a decrease of inflammation on sRHE

KNOWLEDGE COMES TO THOSE WHO READ.

www.sofw.com/shop
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was observed as seen by a reduction of the penetration of the
fluorescent dye in the epidermis depth and a decrease in IL-8
release in the culture medium.

Finally, these results were confirmed by a clinical study con-
ducted on subjects affected with dandruff and treated with
a hair formulation containing clary sage extract or not. After
4 weeks of treatment with the extract, a reduced level of flak-
ing and redness as well as a better scalp barrier function were
observed compared to placebo translating an improvement
of dandruff condition.

To conclude, clary sage extract was proven to have a great
potential in hair care formulation as it was shown to limit the
appearance of dandruff and restore a healthy scalp barrier in
connection with a vitamin D3 activation.
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With age, the skin microbiome changes and evolves from

producing a postbiotic of youth markers (Youth Biome
Markers, YBMs) to secreting a postbiotic of ageing markers
(Senile Biome Markers, SBMs). These SBMs are activated by
Quorum Sensing, a microbial communication system which
allows them to coordinate their behaviour, turning them more
virulent and producing degradative enzymes. These enzymes
are harmful for the skin and lead to the appearance of signs
of ageing: inflammation, redness, pores, loss of firmness and
appearance of wrinkles.

The active Quora Noni™ bjomics, obtained from Morinda
citrifolia (noni) stem cells, inhibits the Quorum Sensing. By do-
ing so, it rejuvenates the skin microbiota, reducing the SBMs
and therefore, the wrinkles. At the same time, it increases the
skin firmness and improves the imperfections (redness and
pores) on mature skin profiles.

Introduction

Hallmarks of ageing and the role of skin microbiota

personal care | well-aging
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Traditionally, the hallmarks of ageing included a variety of as-
pects from the telomere shortening, the oxidative stress and
the cellular senescence until epigenetics, among others [1].
Nowadays, we know that the skin microbiota plays a key role
in cutaneous homeostasis, and the skin microbial
ecosystem evolves with age [2,3,4].

Phylum

cence, oxidative stress, excessive pro-inflammatory signals [8]),
and it responds to an adaptative mechanism of survival.

The skin microbiota ageing takes place due to two accumula-
tive changes which occur with time [9]:

e Initially, changes in gene expression, mutations and
gene transfers to adapt to the local environment: for
example, activating lipases with the aim of obtaining nu-
trients, or forming biofilms to enhance their adherence to
the surface and compete with other microorganisms. These
changes modify microbial metabolism and signaling
pathways, becoming more aggressive for the skin
where they live.

* In the long run, the substitution of species which alters
the microbiome composition: the so-called Age-Related
Microbial Shifts (ARMS). First, a reduction of the diversity
unbalances the microbial ecosystem. This allows the appear-
ance of new dominant strains, and the colonization of
opportunistic pathogenic species. In this process, the new
species proliferate excessively and end up increasing the
microbial diversity, but this diversity increase is harmful
for the skin, as it is the pathogens what increases.

As a consequence, at mid and long-terms there is a progressive
increase of the SBMs, which accelerate the skin ageing. This
microbiota ageing has a harmful effect on the skin, due to the
virulence factors involved in the process.

@ Firmicutes @ @ . (] ° (%) [ Q
Does the skin microbiota also age? @ Actinobacteria @ 5] ) Q @ o )
The cutaneous microbiota evolves as we age, so Sbicssheceis 9 < [ ] 9 ° ° )
the skin microbial profiles can predict our age with B o @ ¢ o ° ° o °
a margin error precision of 4 years [5] (Figure 1). Others 2
Microbial diversification
Thus, the skin microbiota ages, and the charac- Bsﬂzt;ie Csr Vgl (@) O O @)

teristic trait of this process is that its behaviour
changes to virulence [6,7]. This change with its
relationship with the host affects the ageing, in-
cluding the skin. The resulting microbial postbiotic
is rich in Senile Biome Markers (SBMs).

o@é

<1106

newborn infant  children  adolescent adult senior
No skin site Skin site specificities
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The microbiota dysbiosis related to ageing is caused
by external and internal factors (cellular senes-

fig.1 Variation of various microbial populations with age
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Quorum Sensing, SBMs and skin ageing

The Quorum Sensing is a microbial communication system
which allows bacteria to count themselves, and, when a pop-
ulation threshold is surpassed (quorum in Latin), coordinate a
behaviour. This turns them virulent and makes them proliferate
excessively and form biofilms. This produces an imbalanced cu-
taneous microbiota which irritates and harms the skin.

The Senile Biome Markers (SBM) are microbial factors which
favor the growth and survival of microorganisms in a patho-
genic scenario. These factors are activated by Quorum Sensing
and include a wide range of components to potentiate the ad-
hesion (biofilm formation), resist the immune system and harm
the tissues to obtain nutrients for their growth [10].

Among the microbial molecules which activate the Quo-
rum Sensing, we find the Homoserine Lactones (HSL) [11],
while within the most relevant SBMs we need to highlight the
microbial degradative enzymes, such as proteases, phos-
phatases and lipases. These SBM are secreted outside the mi-
crobial cells, affecting the key structural components of skin.

In optimal conditions, i.e., in a young biome, the profile of
Free Fatty Acids (FFAs) produced by the commensal microor-

ganisms has a key role in maintaining the host’s youth (Youth
Biome Markers, YBMs): they inhibit the Quorum Sensing.
Among the FFAs which inhibit the Quorum Sensing, octa-
noic acid, or caprylic acid, stands out [12].

Furthermore, when the cutaneous microbiota produces SBMs,
the skin loses its capacity to face microbial aggressions. Some
of the key components needed by the skin to defend itself are
the Defensins, Antimicrobial Peptides (AMPs) [13].

Therefore, skin microbiota activates the Quorum Sensing
and produces SBMs when ageing:

e The Homoserine Lactones (molecules of Quorum Sensing)
increase

¢ The octanoic acid (inhibits Quorum Sensing) decreases

¢ The Defensins (Antimicrobial Peptides) decrease

And as a result, the inflammation increases (more bacterial
virulence), as well as the oxidative stress and the cellular se-
nescence. At the same time, the skin barrier function and the
collagen synthesis decrease. This favors some signs of ageing
such as dryness, redness, pores, loss of firmness and ap-
pearance of wrinkles.
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Reversing the skin microbiota ageing

Quora Noni™ bjomics is a 100% natural active in-
gredient from noni (Morinda citrifolia) stem cells. This
traditional Polynesian plant is extremophile and capa-
ble of colonizing the basaltic rock from the volcanic
islands of the Pacific. To achieve that, it has developed
the ability of inhibiting the Quorum Sensing from
surrounding microorganisms very efficiently.

Vytrus has developed a cocktail which inhibits the
Quorum Sensing thanks to the activity of Noni
stem cells. The product has a unigque composition:
a mixture of terpenes, polyphenols and phytos-
terols capable of rejuvenating the cutaneous mi-
crobiota and the skin at the same time.

Biological activity

In vitro

Anti-biofilm effect (Quorum Sensing inhibition)
The biofilm formation was studied in various micro-

organisms, each cultured in its specific culture medi-
um. The growth at 24h from initial inoculums were

Cutibacterium acnes

Ouora Noni™

Untreated control

S

Staphylococcus aureus

Untreated control Quora Noni™

compared, in suspension and in discs of borosilicate
glass where the biofilms can be formed, in absence or
presence of the active. Apart from the CFU count in
suspension and on the discs, on the latter, photographs were
taken using Laser Scanning Confocal Microscopy. The biofilm
formation inhibition was analyzed in Cutibacterium acnes and
in Staphylococcus aureus (Figure 2).

In all studied bacteria, 10% Quora Noni™ bjomics inhibited
the biofilm formation by 99% without having a bactericidal
effect, i.e., maintaining the bacterial cells alive.

Reduction of lipase activity on S. aureus

(inhibition of SBM)

By fluorescence, the lipase activity was measured (Relative
Fluorescence Units, RFU) at 48 h of a standard lipase and of
the supernatant of a S. aureus culture in absence or presence
of Quora Noni™ biomics. The active inhibited the lipase activ-
ity by 98.9%, reducing the production of SBM.

Fig.2

Anti-biofilm effect of Quora Noni™ biomics

Effect of the SBMs on fibroblasts

and protection with the active

Vytrus has carried out, for the first time, research on the effects
of a senile microbiota on skin cells. Human Dermal Fibroblasts
(HDF) were used, both young (with only 2-6 subcultures) and
aged (replicative senescence with 10-12 subcultures), and the
proliferation capacity as well as the Procollagen-1a synthesis
were analyzed.

For the study, a model of Senile Biome Markers (SBMs) was
designed and prepared, based on a cocktail of microbial
degradative enzymes (phosphatases, proteases and lipases),
from potential pathogens from the skin microbiota: Staphy-
lococcus aureus and Candida rugosa. The selected enzymes
were the Protein A-alkaline phosphatase and the V-8 protease
of Staphylococcus aureus, and lipase from Candida rugosa.

THIS IS THE PRODUCT | WAS LOOKING FOR.

www.sofw.com
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S. aureus (SBMs) W S. aureus + 5% Quora Noni” (less SBMs) S. aureus (SBMs) W S. aureus + 5% Quora Noni” (less SBMs)
Young HDF Aged HDF
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C- 6.25% 12.5% 257 12.5% 257
S. aureus (SBMs) ¥ S. qureus + 5% Quora Noni™ (less SBMs) S. aureus (SBMs) I S. aureus + 5% Quora Noni™ (less SBMs)
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fig.3 When culturing S. aureus with Quora Noni™ biomics, the active reduces its production of SBMs, and this prevents the reduction, in young and
aged fibroblasts, of proliferation and of Procollagen-1a. synthesis. Therefore, the product protects the fibroblasts from the harmful effect of SBMs.
The protective effect on fibroblast proliferation is remarkable, with a proliferation rate 11.6-fold the one of aged fibroblasts treated with virulent
S. aureus secretome (not treated with the active)

The cocktail of microbial degradative enzymes remarkably re-  After that, the effect of the virulent secretome from
duced the proliferation and the Procollagen-1a synthesis on  S. aureus (rich in SBM) was measured after 72 h of incubation,

both HDF, young and aged. on young and aged HDF. In parallel, S. aureus was cultured
for 72 h with a 5% Quora Noni™ bjomics, and the
“p 00l resulting microbial secretome was applied on young
50 - and aged HDF (Figure 3).
2 +42% ’ ¢
2 a0
2
£ 3 o Clinical evaluation
£
£ .
2 In vivo 1:
"E 10
2
s Carried out with 20 volunteers between 40 and
Placebe cram O 60 years old, double blind and placebo-controlled
Creamwith 1% Creamwith 1% (hemi-facial applications), at the dosage of 1% of the
Placebo cream QUORA NONI Placebo cream QUORANONI . ] ) ) )
. e ' active, with two daily applications for 28 days.
] =
-fg’ 5 For the first time in vivo, the levels of B-Defensin-3
3 § * (an antimicrobial peptide, AMP) were measured at
§° ns .g -6 the beginning and at the end of the treatment.
g s Also, the length and the area of the Crow's Feet were
S o -9% measured at day 0 and at day 28 (Figure 4).
* “p<0.05 ’ “p<0.05

The ingredient significantly increased the B-Defen-

Fig.4 The active significantly increased the p-Defensin-3 at 28 days. The active sin-3 production by 42% after 28 days of treatment
also reduced, significantly, the Crow’s Feet length and area after 28 of treatment . . ., . '
thus reinforcing the skin’s defenses. The active also
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reduced, significantly, the
length and the area of the

Crow's Feet, by 8% and 9% 212
respectively, with maximum 10
reductions of 21% on the 5
length and of 23% on the 0
area. 5

In vivo 2:
Performed with 26 volun-
teers between 50 and 56
years old, double blind and
placebo-controlled  (hemi-
facial applications), at the
dosage of 1.5% of Quora
Noni™ bjomics, with two
daily applications for 28 and
56 days.

Octanoic acid (ug/m?)

—
Placebo cream  Cream with 1.5%
QUORA NON
T=0D

Placebocream  Cream with 1.5%

7 Variation of skin firmness at 56 days vs T=0

+18%

Placebo cream  Cream containing 1.5%

QUORA NONI™
*p <005

Cream with 1.57

Placebo cream QUORA NONI™

33-fold

20

25

30

-307%

QUORA NONI
T-560D

% Reduction of Homoserine Lactones vs T=0

35

fig.5 Significant increase of mature skin firmness at 56 days with Cutometer® 580 MPA, significant increase

The skin firmness was an-

of the Octanoic Acid (inhibits Quorum Sensing), and remarkable reduction of Homoserine Lactones (Quorum

Sensing molecules) by the active Quora Noni™ biomics

alyzed through cutome-

try (Cutometer® 580 MPA,

Courage + Khazaka), at the beginning and at the end of the
study (Figure 5). Furthermore, the general aspect of mature
skin appearance was observed at the beginning of the assay
and at 28 days using VISIA® (number of Crow’s Feet wrinkles,
red spots and pores, Figure 6).

WRINKLES REDUCTION

Vol 2

Vol 22 PORES REDUCTION

10D

10D

Finally, in two different subgroups of 5 volunteers each, for
the first time in vivo, the octanoic acid (inhibits Quorum
Sensing) and the Homoserine Lactones (bacterial Quorum
Sensing molecules) were quantified from skin biopsies at the
beginning and at the end of the assay. The active significantly
increased the oc-
tanoic  acid, by
33-fold, and re-
markably reduced
the  Homoserine
Lactones, by 30%,
thus inhibiting the
Quorum Sensing in
vivo. (Figure 5).

Vol 1

The active signifi-
cantly  increased
the firmness on
mature skin at 56
days, while at 28
days a skin perfec-
tioning effect was
already  observed
in these profiles,
reducing the num-
ber of wrinkles, the
pores and the red
spots on the face of
the volunteers.

RED SPOTS REDUCTION Vol 2

28D

Fig.6 Visible reduction of Crow’s Feet wrinkles, pores and red spots at 28 days with VISIA® by the active Quora Noni™

biomics
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An Instant Lift for Skin through the Power of Algae

R. Campiche, F. Pascucci

there a way to deliver the instant skin lifting effect many consumers are looking for while also meeting their expectations for
clean, eco-friendly ingredients? Our sustainably produced skin bioactive Nannochloropsis oculata Extract, Pullulan (commer-

cial name PEPHA®-TIGHT CB) was originally proven to reduce the appearance of lines and wrinkles with long term use. In this
article, we describe our new in vivo study which showed how it can also exert perceptible skin smoothing and lifting benefits
in the short term. Specifically, skin texture appears smoother within minutes of a first application, while improved firmness
and skin elasticity result in a lifting effect which is still noticeable 12 hours after a second application. Nannochloropsis oculata
Extract, Pullulan comes within the increasingly popular category of ingredients derived from micro-algae and is produced
through a biotech process which puts less strain on the environment and natural resources. This is likely to enhance its appeal
to consumers requiring clean beauty solutions that are good for their skin but also respectful of the planet.

26

Instant skin care benefits, sustainable ingredients,
and the power of algae...

In today’s fast-paced world, it is perhaps unsurprising that de-
mand for beauty solutions that deliver instant results is on the
rise. The skin ageing segment is no exception to this trend; so
although many consumers are willing to invest in long-term
use of a product to achieve a desired outcome (such as a re-
duction in the appearance of wrinkles), a growing number are
looking for a more immediate, skin smoothing effect.

People are becoming equally uncompromising about their
desire for “clean” products featuring naturally derived ingre-
dients that can help promote healthy skin. One outcome of
this expectation has been a burgeoning interest in the beauty
benefits of algae extracts. Able to survive under the stress of
different environments, algae are known for their resilience;
and because they are rich in nutrients, such as vitamins, miner-
als, and antioxidants, they have long been considered a super-
food — both for general health and the skin. With awareness
of their skin care potential on the increase, face and neck care
innovations featuring algae have grown at double the rate for
the market average in the past five years [1].

Some years ago, DSM launched a sustainably produced skin
bioactive derived from the microalgae Nannochloropsis oculata
to meet the needs of the rising number of consumers look-
ing for well-ageing skin care solutions that can target the ap-
pearance of fine lines and wrinkles. This ingredient (INCI name
Nannochloropsis oculata Extract, Pullulan, Commercial name
PEPHA®-TIGHT CB) is already proven to help improve skin elas-
ticity and reduce wrinkles in the long term, through regular
application. To respond to the more recent trend for instant

results, we therefore decided to investigate its ability to deliver
short-term smoothing, firming, and lifting benefits as well.

Could an extract of Nannochloropsis oculata change shin
appearance immediately?

Nannochloropsis oculata Extract, Pullulan is a combination
of purified microalgae active components and a high-per-
formance polysaccharide, Pullulan, derived from fermented
tapioca starch. The microalgae in question, Nannochloropsis
oculata, lives naturally in both marine and freshwater lakes.
However, for the purposes of our ingredient, it is cultivated
in special photo bioreactors which provide optimal growing
conditions for pure and high-quality production while also
respecting environmental biodiversity. This biotech approach
places less strain on the planet’s limited natural resources —
a factor which more consumers are beginning to consider
when adopting more sustainable habits [2].

In their in vitro studies, our scientists showed how our bioac-
tive can help reduce the appearance of wrinkles and improve
skin elasticity by stimulating the formation of Collagen 1.
With age, collagen density in the dermis decreases and its
network becomes increasingly fragmented, presenting short-
er and less organized fibres. Moreover, an increase in Ma-
trix Metalloproteinase (MMP) expression accelerates collagen
degradation while in parallel, synthesis of new extracellular
matrix components by dermal fibroblasts decelerates, mean-
ing that the degraded matrix is not adequately replaced [3,4].
Our active is designed to counter these processes and as the
graph in Figure 1 shows, in vitro, it is proven to increase cell
proliferation in human dermal fibroblasts by +350% and to
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stimulate Collagen 1 synthesis in human dermal fibroblasts
by +70%.

This action is borne out by in vivo studies which show that in
the long term, Nannochloropsis oculata Extract, Pullulan can
visibly reduce wrinkle length by over -20% when applied on
the face twice daily for 2 months at a concentration of 3%
in a cream.

As well as stimulating Collagen 1 synthesis in the long-
term, our active also forms a thin film on the skin immedi-
ately after application, thanks to the presence of Pullulan.
Our new in vivo study therefore focused on its poten-
tial to deliver an immediate tightening and lifting effect

High increase of fibroblasts proliferation and of collagen-I synthesis
500

170
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— something which many consumers desire for specific occa-
sions when they want to look their best.

New in vivo study focusing on short term effects
Study design

Our randomised, double-blind, mono-centre study involved
two groups of 27 Caucasian female volunteers aged 40-65
years (average 55 years). One group applied a formulation
with 3% Nannochloropsis oculata Extract, Pullulan twice
daily in the morning and evening, and one group applied a
placebo formulation twice daily in the morning and evening.

Measurements, to assess skin texture, skin firmness,
and gains in skin elasticity were taken on various

160

150

140

130

120

110

Fibroblasts proliferation (%)
Collagen-I synthesis/control (%)

0 125 2.50 0 0.5 1
PEPHA®-TIGHT CB (%)

PEPHA’-TIGHT CB (%)

facial areas at the baseline (T0), within 15 minutes
of the first product application (T Imm) and one day
later, 12 hours after the second product application
(T1). The different equipment used to measure the
three criteria at different time points are described
alongside our findings below.

Instant improvements to shin texture and its
appearance

To show the immediate beneficial effect that Nan-

fig.1 The graph on the left shows how Nannochloropsis oculata Extract, Pullu-
lan increases fibroblast proliferation, in vitro and the graph on the right shows

the extent to which it stimulates Collagen 1 synthesis in vitro

nochloropsis oculata Extract, Pullulan, has on skin
texture, we took images of each subject’s skin sur-
face, at TO and T Imm (15 minutes after first product
application) using a state-of-the-art, high-resolution
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7 Volunteer 09
,f;»*‘;

Baseline Immediately after
1 application
Volunteer 58 i

Volunteer 36

Fig.2 microscope images taken with a SkinCam show how irregularities in the skin’s texture are less noticeable immediately after one appli-
cation of Nannochloropsis oculata Extract, Pullulan compared to the baseline. photographs of the skin’s surface, taken with a SkinCam, show
how it appears smoother and has a more homogenous texture, immediately after a first application of Nannochloropsis oculata Extract, Pullulan.

Skin Cam. Images taken with the SkinCam de-
vice (Newtone Technologies, Lyon, FR) for four
different volunteers are presented in Figure 2. 4%
3%

Skin texture improvement on neck area

2%
1%

The images on the left depict changes as seen
using parallel polarized lighting followed by
a 3D-reconstruction of the skin surface, and

0%

Average texture
homogeneity

those on the right are photographs of the 1%

skin’s surface taken with cross polarized light- Placebo 3% PEPHA"-TIGHT CB

ing. Both sets of images show that there was a Immediately after 1 application {_i Measurement area
visible improvement in the skin’s texture, with

the surface appearing smoother and more ho- Fig.3 Changes in skin texture homogeneity in the neck area immediately after one ap-
mogenous, immediately after first applying our plication of either the placebo or 3% Nannochloropsis oculata Extract, Pullulan
bioactive.

We also represented SkinCam measurements for different Skin deformation upon strain

facial areas in graph form. Figure 3 shows changes in skin
texture on the neck area after first applying either a placebo
formulation or a formulation containing our ingredient and
as can be seen, the use of 3% Nannochloropsis oculata Ex-
tract, Pullulan improved skin texture four times as much as
the placebo.

A long-lasting lifting effect

To assess longer lasting changes in skin firmness, our scien-
tists took measurements using a SkinFlex device and software
at TO and T1 (12 hours after the second product application).
The SkinFlex device produces an air stream (representing
strain) which is blown perpendicularly to the cheek, pushing
the skin inwards to form a “hole”. The firmer skin is, the more Baseline TO P
able it is to resist the air stream. The impact of this process
is illustrated by the images in Figure 4 which also show the
visible increase in the skin’s resistance in one of our volunteers
12 hours after applying Nannochloropsis oculata Extract,
Pullulan for a second time.

Fig.4 Software representation of SkinFlex measurements of skin’s resis-
tance to the airstream at the baseline, TO and 12 hours after a sec-
ond application of Nannochloropsis oculata Extract, Pullulan, T1

At T1, this volunteer’s skin is visibly more able to resist the airstream
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We then converted these SkinFlex measurg- Increase in skin firmness
ments to percentages and presented them in

the graph form shown in Figure 5. As can be - o
seen, 3% Nannochloropsis oculata Extract, g 2 T
Pullulan proved to be 13 times more effective % g 15 —
at increasing skin firmness, compared to the E—g 10
placebo, with these effects still being visible ne .
12 hours after the second product application. %-:—E. 5

T s

-
Increased skin elasticity in critical facial areas = .

® Placebo 3% PEPHA’-TIGHT CB (.. Measurement area
To assess gains in skin elasticity, 12 hours after -
1

the second product application, we took cu-
tometer measurements in critical facial areas in-
cluding the jawline, nasolabial fold, and eyelid. fig.5 Changes in skin firmness (compared to the baseline) in the cheek area, 12 hours
A cutometer works by applying a vacuum to after a second app.lication of either the placebo (left) or 3% Nannochloropsis oculata

. . . . Extract, Pullulan (right). * p<0.05 vs placebo
the skin, pulling on it and then letting it go. As
elastic skin bounces back to its original position
fully and quickly, we calculate elasticity by mea- was six times higher with the bioactive than it was with the
suring time, velocity and return to original position. placebo.

12hrs after 2nd product application

The graph in Figure 6 shows the evolution of skin elasticity in ~~ We followed up our in vivo studies, by asking the volunteers
the eyelid area at T1 for the placebo and 3% Nannochloropsis ~ about their own perceptions of using Nannochloropsis ocula-
oculata Extract, Pullulan. In this facial area, the elasticity gain ta Extract, Pullulan, via a questionnaire. When asked whether
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they agreed with the sta‘Fement “my overall fa- Elasticity (eyelid)
cial skin looks and feels firmer with Nannochlo- _. 0035
ropsis oculata Extract, Pullulan”, 59% respond- : 0,030
ed positively for immediately after application EE s
and 70% responded positively, for 12 hours ‘sﬁ P
after the second application. §a
s 92 0015
- >
%:‘5 0.010
I
In summary S 0005
0.000

3% PEPHA’-TIGHT CB

Placebo

With a growing ageing population around the
world, consumer demand for well-ageing skin

E Measurement area
Time T1

12hrs after 2nd product application

care solutions is only going to increase. And
beyond targeting the appearance of fine lines
and wrinkles, people also want products that
can help smooth, firm and lift their facial and
neck skin. While many consumers are looking
for longer term benefits in the solutions they use, others are
looking for more instant results — a consequence of living in
a fast-paced world, but also of a wish to look their best on
specific occasions.

Our proven skin bioactive Nannochloropsis oculata Extract,
Pullulan has been serving the needs of consumers wanting
a long-term solution to reduce the appearance of lines and
wrinkles for some time. Now, thanks to a new in vivo study,
we can show that by forming a thin film on the skin, this
ingredient can also exert a perceptible skin smoothing and
lifting effect. Moreover, this effect can be felt instantly (within
minutes of a first application) and is still perceptible 12 hours
after a second application.

In addition to its proven skin care benefits, Nannochlorop-
sis oculata Extract, Pullulan has the appeal of being derived
from micro-algae, which are growing in popularity, and it is
produced through a sustainable, biotech process. This would
make it an invaluable ingredient for formulations offering
consumers clean beauty solutions that are good for their skin
but also respectful of the environment.

Fig.6  Skin elasticity gains (compared to the baseline) in the eyelid area 12 hours after a
second application of either the placebo (left) or 3% Nannochloropsis oculata Extract,
Pullulan (right).

Technical details:

INCI Name:
Applications:

Nannochloropsis oculata Extract, Pullulan
Facial skin tightening products.

Firming and lifting neck & décolleté
formulations

Natural Index: 100% natural origin content ISO 16128
Certification: Cosmos approved. Verified by Ecocert
Vegan approved. Halal certified

Formulation guidelines:

e Viscous, yellowish to amber solution
e Stable at pH ranges from 5 to 7

¢ Should be processed below 50°C

e Suggested concentration: 1-5%

Remo Campiche
References: Francesca Pascucci
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[2] Mintel Global Beauty and Personal Care Trends 2030
[3] Asserin et al. (2015) J Cosmet Dermatol, 14, 291-301
[4] Papakonstantinou et al. (2012) Dermato-Endocrinol 4:3, 253-258.
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Ceramosides™ HP, a Complex

of Plant-based Ceramide for Well-ageing

A Momméja

32

ging has always been an important target for

the beauty care industry. The way to talk about
it and to address consumers has evolved though. In
the 30’s - 50's, aging was seen as an aggression and
women needed to be saved from it. Between the
50's - 80's, there was a switch of mindset where images
evolved to be more rewarding, with stronger & more
independent women. In the 90's, anti-aging speech
got militarized, as not showing the signs of aging was
mandatory. In the 2000’s, anti-aging evolved as cam-
paigns showed more and more “mature” women seen
as beautiful & seductive. In the 2010’s, the anti-aging
messages started to be supportive and encouraging.
Aging was then also associated with environmental
factors, such as pollution. Today, aging is seen as a
positive token of experience. Traditional ways of mar-
keting — specifically around age — are becoming less
relevant. Women are growing more self-confident &
are less anxious about the signs of aging. Well-aging
has emerged. Well-aging is based on a healthy life-
style and echoes healthy ingredients,well-known and
reassuring for consumers, supporting and maintaining
the healthiest skin possible. Ceramosides™ HP, a com-
plex of phytoceramides, is one of these ingredients.
Derived from wheat (nevertheless gluten free), a well-
known plant, it is a plant-based ceramide whose ben-
efits for skin are widely known, especially for mature
skin. Interesting data were generated to support skin
health and well-aging benefits.

Composition

Ceramosides™ HP (Table 1) is a unique (patent-
ed) complex of phyto-ceramides similar to those
found on the skin (ceramide 2, 3, 8). It also con-
tains Digalactosyl Diglyceride (DGDG) that acts in
synergy with ceramides as a performance activator.
Ceramosides™ HP has a powerful antioxidant and
elasticity supporting activity, bringing moisturisa-

Efficacy

In-vitro tests
- Elasticity and firmness

Elasticity plays an essential role in the beauty of the skin. The
skin has an “elastic capital”, based on elastin fibers, that are
degraded overtime and very seldom replenished. The loss of
elasticity is irreversible and leads to the appearance of classi-
cal aging skin signs. Young skin explants were incubated for 1
hour at 37°C in a culture medium alone, to which we added
either elastase or elastase + 0.005% Ceramosides™ HP. The
skin incubated only with elastase demonstrated a degrada-
tion of -91.7% elastin fibers. The skin incubated with elastase
and 0.005% Ceramosides™ HP demonstrated 47% protec-
tion of elastin fibers, meaning a reduction of -82.3% elastase
activity. Thus, Ceramosides™ HP preserves skin elasticity by
inhibiting elastase activity, an enzyme responsible for degrad-
ing elastin fibers in the dermal extracellular matrix.

Skin firmness also plays an essential role in the beauty of the
skin and entails the organization in the extracellular matrix
of collagen macromolecules and a proteinase equilibrium
(ex: collagenase) / specific proteinase inhibitors (TIMP) which
maintains the dermal matrix. With age, equilibrium between
proteinase and their inhibitors is lost, resulting in excessive
degradation of the dermal extracellular matrix. Tested on a
fibroblast culture, Ceramosides™ HP boosts TIMP-1 synthesis
by +33%. It is interesting to note that ceramides alone didn't
act on TIMP-1 production. DGDG increased it, but only by
13%. Ceramosides™ HP thus demonstrated a true benefit of
action thanks to its specific composition.

INCI Glycosphingolipids & Glycolipids

Use level 0.2-0.5%
Solubility Oil & water dispersible

Description Powder

Preservative None

Improvement of skin complexion — Pore reducer —
Positive emotions & self-esteem — Moisturization

Claims

tion and pore-minimising to the skin and eventu-
ally leading to self-esteem and positive emotions.

Table 1: Ceramosides™ HP characteristics
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On Figure 1, the result after 28 days shows that pores are dimin-
ished. Skin texture is smoother.

Changes in the quality of facial skin were evaluated by third par-
ties as well. After 28 days of treatment with Ceramosides™ HP,
3 experienced judges measured significant improvement in skin
quality vs TO. The complexion is clearer, fresher, more homoge-
neous, more matte.

The self-evaluation of volunteers revealed that skin is visibly more
radiant for 70% of women, firmer for 74% of women and more
toned for 78% of women.

In-vivo study 1
- Pore minimizing effect and improved skin texture

These elasticity protective effect and skin firmness sup-
port led to an in-vivo study measuring the pore-minimiz-
ing effect on mature skin. Indeed, with age, skin pores
become enlarged and visible due to the cutaneous sag-
ging: the diameter of pores is multiplied by 2 between
the age of 25 and 50. Ceramosides™ HP was used at 4

0,2% in a cream and applied twice a day by 27 Caucasian -M"
volunteers with dull complexion & sagging skin during 28
days. Pictures of pores were taken by fringe projection.

fig.1 Images of the pore minimizing effect
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In-vivo study 2

A second in-vivo study was realized on 53 vol-
unteers with dull complexion & sagging skin.
Ceramosides™ HP was used again at 0,2% in
a cream and was tested versus placebo. The
cream was applied twice a day. Volunteers
were asked to self-evaluate their mood (mood
scale by Mayer & Gaschke), to describe their
physical appearance and to answer the ques-
tion “What would be a stranger’s impression
of you?”. The answers were processed by a

Happy NN <* 2
Calm N < VI

Sad Vs >* Ny
Nervous N >* NN

**p<0.001 *p<0.05

neuroscience expert.

Fig.2 Effect on the general mood of the volunteers

Like shown on Figure 2, in 28 days, Ceramo-

sides™ HP at 0.2% had a positive effect on the volunteers’
global mood. They express feelings of joy, increased calm and
reduced feelings of sadness and nervousness. The extent of
emotions is significantly different from that observed with
placebo. Positive emotions are boosted. Furthermore, volun-
teers described themselves with more positive terms (better,
less tired, change, love, radiant) and fewer negative terms
than the placebo (before, don't like it, bizarre, nice, ugly, old),
thus showing an improvement of self-esteem.

Safety & application

Ceramosides™ HP is non irritant (eye irritation test) and
showed a very good tolerance (skin irritation test). It is a pow-
der better dispersible in water or oil at room temperature. It
is the perfect active ingredient for well-aging cosmetic prod-
ucts: it cares for basic skin needs like antioxidant protection
and moisturization (data not shown in the article but available

on demand), it supports skin elasticity and firmness against
aging, it boosts positive emotions and self-esteem and im-
proves skin texture. Finally, Ceramosides™ HP is a complex
of phytoceramides that are widely well-known and reassuring
for consumers to feel safe and trust it. All-in-one to support
healthy skin and a more serene relationship with aging.

Anna Momméja
European Zone Marketing Manager

Seppic S.A.
Paris La Défense - 50 bd National - (S 90020,
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KLK Tensachem is meeting the demand of custom-
ers who have asked for SLES with very low 1,4 di-
oxane levels following the introduction of a new
regulation in New York State in 2019 [1,2].

Since negative effects on human health and the en-
vironment are considered likely, producers of ether
sulfates have each been using the latest processes
and technologies for many years to reduce the 1,4
dioxane content, which is unavoidably produced
during the manufacture of ether sulfates, to a tech-
nical minimum.

With the latest innovation, KLK Tensachem was
able to significantly improve the current market
specification for 70% ether sulfates of <10 ppm
with the production of TENSAGEX EOC670P-Prime
with a guaranteed < 5 ppm (Figure 1). Here KLK
Tensachem benefits from more than 30 years of ex-
perience in the production of different anionic sur-
factants to the advantage of the user.

home & personal care | legal regulations

TENSAGEX Prime - Ether Sulfates
with Optimized 1,4 Dioxane Content

B. Hoeltken, M. Zschiesche

Since January 2022 KLK Tensachem has been producing and
supplying 1,4 dioxane optimized ether sulfates in different
concentrations to interested customers all over the world. In
conventional so-called rinse-off products, sodium lauryl ether

sulfate (INCl: SODIUM LAURETH SULFATE, or in short form
SLES) is often used as the primary surfactant. The SLES grades
manufactured at the production site in Ougrée, Belgium us-
ing the latest technologies are characterized by a very low
1,4 dioxane content, which in turn allow customers to man-
ufacture and market consumer products with the lowest 1,4
dioxane values.

e . 20 ppm (=market standard) s k. 10 ppm - Tensagex EOC670N
10 w w=Tensagex EOCG70N Prime e miaK. 1 ppm by 315t Dec. 2023 New York
== =max. 2 ppm by 31st Dec. 2022 New York

1.4. Dioxane in the Finished Product in ppm

0,1
0 5 10 15 20 25
Ethersulfate Concentration in wt%

fig.1 1,4 Dioxane-optimized Ethersulfates from the Prime series can be used for the
manufacture of Home & Personal Care products with up to 15 wt% Ethersulfate

ing in detail today at the introduction of the next generation of ether
sulfate products.

Based on this innovation, the TENSAGEX Prime portfolio has been devel-
oped (Table 1).

After the introduction .
. . ., . 1.4 Dioxane
of new limit values in Product Name Active Content C-Chain Lenght EO Grade Faans

North America, the

TENSAGEX EOC670P Prime 70% C12-16 2 EO <5 ppm
responsible  authori- TENSAGEX EOC670BP Prime 70% C12-14 2 EO <5 ppm
ties are also examin- TENSAGEX EOC626HPH-P Prime 26-28% C12-16 2 EO <2 ppm
ing new rules for the TENSAGEX EOC628HPH-P Prime 26-28% C12-16 2 FO <2 ppm
European market. It is TENSAGEX EOC628BVP Prime 26-28% C12-16 2 EO <2 ppm

therefore advisable in

Tab.1 TENSAGEX Prime portfolio

any case to start look-
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As a responsible manufacturer, KLK Tensachem, as well as
the entire KLK Oleo Group, is committed to sustainability. It
is therefore a matter of course that all our surfactants are also
available as RSPO-MB grades. Already since September 2021,
the purchase of electricity and gas to produce ether sulfates is
exclusively from sustainable CO2 neutral sources.

KLK Tensachem and Stockmeier Chemie have addressed
the need for lower 1,4 dioxane values. In this partnership, a
promptly deliverable solution with dioxane values < 5 ppm is
presented to the market, in particular to cosmetics and home
care producers.

“The technological innovation TENSAGEX PRIME is aimed at
all producers, currently with a focus on global manufacturers,
who have already placed their products on the US market or
would like to export them in the future safely” commented
Bernhard Hoeltken, Business Manager KLK Tensachem

The TENSAGEX Prime range is distributed in Germany, Austria,
Switzerland and Poland by Stockmeier Group.

"With the background of sustainability as well as product safe-
ty, we have been noticed an increased interest in the European
market for years to reduce technically unavoidable by-products
to new technologically possible minimums", added Michael
Zschiesche, Director Life Science Europe at Stockmeier.

These surfactants have aroused your interest? We can support
you in the formulation work for new products and will be hap-
py to advise you on replacements in existing formulations.

Simply write at:
personalcare@stockmeier.com or homecare@stockmeier.com

References:

[1] The Laws of New York- Consolidated Laws of New York- CHAPTER 43-B Environ-
mental Conservation- ARTICLE 37- Substances Hazardous or Acutely Hazardous
to Public Health, Safety or the Environment- TITLE 1 Substances Hazardous to the
Environment

[2] The Laws of New York- Consolidated Laws of New York- CHAPTER 43-B Environ-
mental Conservation- ARTICLE 35- Detergents and Other Household Cleansing

Products
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Green Chelating Agents for Industrial & Institutional Cleaning

A. Gripp, M. Heus, S.Muresan

ormulators in the industrial and institution (I&I) cleaning market are challenged to develop more efficient systems such as
low temperature wash for energy conservation, lower cost and /or with a more sustainable footprint. While keeping up with
changing market dynamics they look to maintain or improve cleaning efficacy.

Selecting the right ingredients is important to meet user needs for performance and efficiency and this article will discuss the
most effective green chelants available for 1&I cleaning — glutamic acid diacetic acid (GLDA) and methylglycine diacetic acid
(MGDA). Both are readily biodegradable or biodegradable under anaerobic conditions and perform at high pH where other
green chelants may underperform. GLDA is the preferred option for liquid formulations while MGDA is preferred for solid ap-

plications.

38

Introduction

The industrial and institutional (I&l) cleaning market was
$46.9 B in 2020 and is expected to grow 3.1% CAGR to
$54.6 B by 2025 [1]. The forecasted market growth is due
to several factors including increasing attention toward envi-
ronmental, social, and governance in which I&I plays an im-
portant role [1]. Further, more efficient systems such as low
temperature wash are desirable due to energy conservation,
lower costs and a more sustainable footprint. Formulators are
challenged to keep up with these changing market dynamics
all while maintaining or improving cleaning efficacy.

Selecting the right ingredients is important to meet consumer
needs for performance and efficiency. Not surprisingly, sur-
factants are widely used ingredient in I&I cleaning and for-
mulators want to be sure they are getting the most of their
surfactant potential. Simply using more surfactant to do an
adequate cleaning job is not optimal. For example, using
higher amounts of surfactant can increase foaming which
would require more water for rinsing and, therefore, is less
desirable for a sustainable process. An effective way to im-
prove surfactant activity is to use chelating agents (or known
simply as ‘chelants’) which are often used to boost the clean-
ing effect.

The most effective green chelants available for 1&l cleaning
are glutamic acid diacetic acid (GLDA) and methylglycine di-
acetic acid (MGDA). Both are readily biodegradable or bio-
degradable under anaerobic conditions and perform at high
pH where other green chelants may underperform. GLDA is
the preferred option for liquid formulations while MGDA is
preferred for solid applications.

How chelants work

Chelants are organic chemical agents that interact with and
change the chemical property of metal ions. The metal ion
is then unable to attach itself to substrates such as fabric,
tile, glass, metal etc. and is prevented from forming deposits
on hard surfaces and/or stains on clothes. In essence, chel-
ants work by binding metal ions that can cause hard surface
deposits on just about any substrate and keep water ‘soft,’
a desirable attribute that usually helps with improved wash-
ing performance.

Chelants complex (bind) with multivalent ions, keeping the
metal ion bound and preventing unwanted deposits.

By controlling metal ions, chelants also prevent precipitation
of salts, extract metal ions to the aqueous phase (so they can
be rinsed away), suppress metal catalyzed reactions, and re-
duce toxic effects of metal ions in formulations.

In practice the interaction between chelants and metal ions
brings about the following effects:

e Prevention of precipitation

e Dissolution of precipitates and scale

e Fine-tuning of oxidation processes

Prevention of precipitation is important in water hardness
control, micronutrients used in agriculture, and in other
chemical processes. Dissolution of precipitates is advanta-
geous when it comes to removing scale both in the clean-
ing and oil field markets. Control of metal ions is essential
in either suppressing or accelerating oxidative processes.
In the food preservation and pulp markets, traces of heavy
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metal ions catalyze oxidation reactions resulting in undesired
breakdown products.

The chelating agents we are focusing on in this article are
aminocarboxylates. The combination of amino acid and car-
boxylic acid groups in each molecule give these chelating
agents their superior qualities, enabling them to form highly
stable chelates with metal ions.

The main characteristics of aminocarboxylates are:

e High affinity for metal ions over a wide pH and tempera-
ture ranges

e Good solubility in water

¢ Hydrolysis stability in both acid and alkaline media

e Good temperature stability

e |nert to most chemicals

e Low toxicity

e MGDA and GLDA are green chelates and are not persistent
in the environment due to their good biodegradability and
complete mineralization

It is worthy to note chelants may also be used to introduce
metal ions into an application. In this case, the “chelant”
changes roles to become a “chelate.” Although not usually
desired for cleaning systems, there are applications that ben-

efit by having metal ions introduced. For example, chelates
may deliver metal ions for food fortification, nutrients for
plants, or act as a metal ion oxidizing or reducing agent.

The role of chelants inindustrial cleaning

Textile cleaning

Chelants may help with textile cleaning in one of two ways.
The first is control of heavy metal ions. Heavy metal ions need
to be deactivated to safeguard unwanted decomposition of
bleaching agent. The second is control of water hardness. The
surface of the textile intended to be dyed can be affected by
the hard water ions that prevent the penetration of dyes into
the fiber.

Cleaning and detergents

Chelants can be used as builders or for descaling. Builders
reduce water hardness and ‘build” the cleaning efficiency of
the surfactant. Descaling in industrial cleaning (e.g., clean-
ing in place or “CIP") is especially important for sugar plants,
breweries, and dairy plants. Calcium-oxalate scale can devel-
op in sugar plants and breweries while dairy plants can be
impacted by calcium-phosphates scale. Chelants will work to
descale both.

chelating agents | home care
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EDTA Most widely used, strong chelating agent;

commonly used in detergents

Medium to strong chelant strength, one of the
greenest chelants available. “NTA-free"**; uses
renewable feedstock

MGDA

GLDA Medium to strong chelant strength, one of the
greenest chelants available. “NTA-free”** and
readily biodegradable; recommended for liquid

formulations

DTPA Strong chelate (not chelant)

Replaced in many applications due to slow
biodegradability; Precipitates at low pH

Quickly precipitates at low pH; reprotox
labeled (cat 2)

Commonly used in detergents

Offers efficiency (little is needed to be
effective)

May be offered as a 47% or a 55% active

Mainly used as chelant in pulp and paper
applications, it is a chelant. When DTPA is
used as micronutrient in Agriculture (Fe-DTPA)

it is a chelate.

Glucoheptonate | Readily biodegradable; sequesters iron at high | Can be pricy Recommend GLDA or MGDA for greater cost

pH; made from renewable feedstock efficiency

NTA Inexpensive, good builder Labeling required as NTA may cause cancer GLDA or MGDA is recommended as a re-

placement

HEDTA Strong chelating agent more soluble than EDTA | Highly soluble in more acidic conditions Traditionally used in boiler cleaning and the oil

at low pH, better in stabilizing iron at high pH field; also, recommended for gas scrubbing

EDG Readily biodegradable weak chelating agent, labeled carcinogenic
(cat 2)

Citrate Good sustainable story Not a strong chelate. Best performance at MGDA is recommended as a sustainable
acidic and neutral pH. At higher pH, it loses | substitute or salt formulations, for liquid
efficacy. Mostly used for Calcium and Magne- | formulations, we recommend GLDA
sium control.

STPP Use of phosphate restricted in some applications | As a phosphonate, STPP is not highly desirable

due to eutrophication* May be replaced with
MGDA or GLDA

* Restriction in the EU for home laundry detergents and home automatic dishwashing, ** Less than 0.1% NTA present for liquid GLDA and MGDA. Less than 0.2% for solid forms.

Tab.1 Chelant comparisons

Comparisons of sequestering builders in detergents
There are different types of builders that can be used in de-
tergents. This section will focus on comparing sequestering
builders by pros, cons and any special features. The compari-
sons are listed in Table 1.

GLDA and MGDA are the preferred green chelants

GLDA and MGDA are identified as green chelants because
they meet the criteria for this classification. They are readily
biodegradable and result in complete mineralization, come
from (partly) renewable feedstock, meet Eco-label require-
ments (for Europe), and their NTA content is <0.1% for liquid
forms. Citrates, also green chelants, function better at lower
pH, and, therefore, may be less desirable for certain applica-
tions, especially laundry and hard surface cleaning.

Stability constants indicate the strength
of chelant/metal ion bonds

Stability constants (K) help identify the strength of a chel-
ant bond. The higher the stability constant, the stronger the
bond. Chelating agents can be selective for certain metal ions
and can be pH dependent. Further, chelating capacity de-
pends on the size of molecule but suffice it to say the smaller

the molecule, the less amount of chelant is needed and this
can be an advantage for cost in use.

GLDA and MGDA vs citrate and phosphonates

The trend in the I&I industry is to go green. The preferred op-
tions are GLDA and MGDA due to their superior performance
and stability at higher pH vs citrate (high pH is often used in
I&I cleaning).

Looking at stability constant values (K values), GLDA and
MGDA outperform citrate at pH >6 and, in contrast to phos-
phonates, are readily biodegradable even biodegradable un-
der anaerobic conditions.

Hard water conditions
In hard water conditions the Ca2+ and Mg2+ ions play a
dominant role.

Citric acid can be used to remove hard water scale and works
well at lower pH (acidic condition, pH <6). At higher pH,
used in most cleaning processes, GLDA and MGDA will out-
perform citric acid.

The high pH in cleaning (alkaline conditions) is preferred be-
cause it will boost the hydrolysis of fat.
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ciency of citric acid as che-
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Conditional stability constants of Calcium chelates

lating agent versus GLDA / 10
MGDA is dependent on the
pH-range that is representa- 8
tive for the application (often v
pH >8). Figure 1 shows that ge e Citrate
GLDA/ MGDA are the more . :GMLGDZA
powerful chelants at higher
PH. 2
Additionally, both  GLDA 7 . ) . “
and MGDA are capable to PH
sequester transition metals fig.1 Stability constants of calcium chelates
such as Mn2+ or Cu2+. The
presence of these transition
metals has a negative impact on stain removal processes. The GLDA
following graph (Figure 2) shows the conditional stability "
constants of GLDA for various metal ions.
——Ca(2+)

Effect of GLDA and MGDA

10
: / = Cu(2+)
Fe(3+)
GLDA and MGDA show superior performance in dissolving 5 —g(z+)

hard water scale (CaCO;) compared to citrates, phosphates
and IDS / phosphonate mixtures in an in-house laboratory
test. The results in Figure 3 indicate the percentage of CaCO,
dissolution at equivalent molar ratios of chelants tested. 0 12 14

GLDA and MGDA formulation guidelines

GLDA and MGDA are used in many cleaning prod-
ucts for both Household and I&I applications. The
overall effect is boosting of cleaning performance
by their strong ability to complex ion metals. The
level of chelant in a product can range widely and
it depends strongly on the application and the spe-
cific functionality needed. In addition, when used
together with a biocide, the chelants can boost their
biocidal efficacy.

GLDA as a Performance Booster
for Laundry Detergents

Hard water and transition metals both have a neg-
ative impact on stain removal. In hard water, a high
amount of chelant is required to soften water due to
large amounts of calcium. However, transition metals
can be controlled using low concentration of chelat-
ing agents (<2.5 wt%).

log K

| / // ' -

fig.2 GLDA sequestering capability of transition metals

Dissolving hard water scale (CaCO, scale)
Lab test

The molar efficiency dissolution of CaCOj by various chelating agents at pH 8
after 10 minutes

Efficiency of CaCO; dissolution (%)

60

50
40
30
20 -

10_ .
o A ‘ : N .

GLDA NTA MGDA EDTMP DS Citrate STPP

% CaCO; dissoluted

(EDTMP = ethylenediaminetetramethylenephosphonic acid , STPP = sodium tripolyphosphate)

* Phosphonate used at same molar ratio as other chelating builders

fig.3 Dissolution of GLDA and MGDA vs Citrate and various Phosphates/Phos-
phonates

GLDA can control transition metals which is shown by en-  trate and has comparable performance but is bio-based and
hanced stain removal for liquid detergents. It outperforms ci-  biodegradable vs phosphonate (DTPMP).
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Tea stains
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tea cotton

% SRI
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Ps-97
tea polyester
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tea cotton pre-soaked

Ws-97
tea wool
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fig.4 Influence on stain removal: Tea + protease sensitive stains.

Figure 4 shows that addition of GLDA increases the stain re-
moval index (SRI) and that GLDA improves removal of tea and
protease sensitive stans even when used at levels lower than
what would be required for hard water softening.

Green chelates in strong degreasers
for Hard Surface Cleaning (HSC)

Chelants are typically used together with surfactants in HSC
I& applications at high pH for strong degreasing capability.

To demonstrate the effect of green chelant MGDA vs citrate,
an all-purpose cleaner was evaluated in a black-box cleaning
test using diesel train soil applied on painted surfaces. Formu-
lations were made with 10% surfactant ‘as is" with 5% che-
lating agent active (MGDA vs citrate). The pH was adjusted to
10 and the formulations were tested at 1:30 dilution.

Based on the above study, MGDA is an optimal green chelant
choice for removing diesel train soil vs citrate. GLDA shows
equal performance compared to MGDA (Figure 5).

Green chelates in
automatic dishwashing
(ADW) formulations

Typical ADW formula-
tions include a builder

s0 Protease sensitive stains
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|
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fig.5 HSC comparison of MGDA and citrate chelants on diesel train
soil in a black box

Filming and spotting with MGDA are superior to Na-citrate.
As expected, the polymer had a strong effect on filming
(Figure 6).

(chelant) and a co-build-
Builder MGDA 75:25 50:50 25:75 Citrate MGDA MGDA
er (polymer) to address
P ; Hybrid Hybrid Hybrid Hybrid Hybrid Synthetic
f|Im|ng and spottmg and Polymer polymer polymer polymer polymer polymer No polymer polymer
ensure an overall good Rating
cleaning performance. Filming 42 48 47 47 35 28 45
Rating
) , . 8.2 7.3 8.0 7.7 8.0 6.3 57
ADW formulations with Spotting

25% builder and 5%

polymer were tested us-

. . filming / spotting.
ing EU test conditions. 97 3poting

fig.6 MGDA shows superior anti-spotting/filming against citrate in a formulation containing polymer used for
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Conclusion

The challenge to I&I cleaning formulators is to keep up with
the changing market dynamics for greener and sustainable
solutions while improving cleaning efficacy. Ingredient selec-
tion is important. The most used ingredient in I1&! cleaning
is surfactant and formulators want to be sure the I&I clean-
ing market is trending toward greener formulation options.
However, using more surfactant may not be ideal for sus-
tainable results. Chelants can help boost cleaning efficacy
and suppress scaling. The optimal green chelant options are
MGDA and GLDA since they perform at higher pH v. options
such as citrate which requires lower pH and is not ideal for
many I&l cleaning applications. GLDA is recommended for
liquid applications while MGDA is recommended for solid ap-
plications such as tablets in automatic dishwashers.

Both MGDA and GLDA are available in different concentra-
tions. MGDA is available in either liquid or solid form. GLDA
is available as a liquid in different strengths. Especially in the
case of GLDA, a higher concentration form is recommended
when lower water usage or lower amounts of solvents usage
is a consideration for more sustainable applications.

All information concerning our products and/or all suggestions for handling and use
contained herein (including formulation and toxicity information) are offered in good
faith and are believed to be reliable. However, Nouryon makes no warranty express
or implied (i) as to the accuracy or sufficiency of such information and/or suggestions,
(ii) as to any product’s merchantability or fitness for a particular use or (i) that any
suggested use (including use in any formulation) will not infringe any patent. Noth-
ing contained herein shall be construed as granting or extending any license under
any patent. The user must determine for itself by preliminary tests or otherwise the
suitability of any product and of any information contained herein (including but not
limited to formulation and toxicity information) for the user’s purpose. The safety of
any formulations described herein has not been established. The suitability and safety
of a formulation should be confirmed in all respects by the user prior to use. The
information contained herein supersedes all previously issued bulletins on the subject
matter covered.

ADVERTISEMENT

About

Nouryon is a global, specialty chemicals leader. Markets
and consumers worldwide rely on our essential solutions
to manufacture everyday products, such as personal
care, cleaning goods, paints and coatings, agriculture
and food, pharmaceuticals, and building products. Fur-
thermore, the dedication of more than 7,900 employees
with a shared commitment to our customers, business
growth, safety, sustainability and innovation has resulted
in a consistently strong financial performance. We oper-
ate in over 80 countries around the world with a portfolio
of industry-leading brands.

Contact us directly for detailed product information
and sample request
website | nouryon.com/markets/cleaning;
email | cleaning@nouryon.com

Anna Gripp,
Martin Heus,
Sorel Muresan

Nouryon, Bridgewater, NJ
cleaning@nouryon.com
www.nouryon.com/marRets/cleaning
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Jungbunzlauer
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Oral Health Care with Jungbunzlauer ERYLITE®

Interview with Alina Bahringer, Technical Service Manager at Jungbunzlauer International AG

Erythritol is a well estab-
lished sweetener in food
applications. How does
it find its way into oral
care?

Polyols are known for their
positive impact on oral
health. They have non-car-
iogenic properties since they
cannot be metabolised by
bacteria in the oral cavity.
This is especially relevant for
pathogenic bacteria respon-
sible for oral biofilms such as
Streptococcus mutans.
Several studies describe the effect and suggest mechanisms
for more common polyols such as xylitol and sorbitol, but only
recently included erythritol.

However, study designs differ much and results are hardly
comparable. Now, we conducted own in vitro experiments
with realistic exposure times and polyol concentrations.

Alina Bohringer

According to your own results, did erythritol show an
inhibitory effect on biofilm growth?

Yes. We are happy to conclude that we see significant effects
of erythritol. We see that a treatment with erythritol results
in reduced numbers of colony forming units (CFU), which ex-
presses a lower bacterial viability. Treated samples also show
reduced bacterial membrane integrity in fluorescence micros-
copy. And last but not least, we measured reduced amounts
of adenosine triphosphate (ATP) in a luminescence assay. This
is an indicator of reduced metabolic activity of treated cells.
The results are comparable to those of xylitol in the same test
setup.

Please share some details with our readers. How were
the experiments conducted?

External in vitro testing was completed. In one approach, a
“tooth brushing scenario” was mimicked, considering a us-
age level of erythritol in toothpaste or tooth tablets of 10
wt%, a 1:2 dilution by saliva and a typical tooth brushing
time of three minutes. In a second approach, a ,,mouthwash
scenario” was mimicked, assuming a concentration of 10%

44

of polyol in the mouthwash product, an undiluted application
and a mouth rinsing time of one minute.

Biofilms were grown on substrates for several hours, then
treated with erythritol or xylitol for a short time in the scenari-
os mentioned before and subsequently provided with sucrose
to mimick sugar consumption after oral hygiene for some
hours. Then, the evaluation was done with CFU counting,
fluorescence microscopy and luminescence measures. Eryth-
ritol and xylitol were compared with each other and with a
water control.

What makes Jungbunzlauer ERYLITE® a valuable sub-
stance, especially in oral care?

Our erythritol is considered natural because it occurs in na-
ture and the production process is based on a non-genetically
modified yeast fermentation of plant based raw materials.
Erythritol is a versatile natural sweetener both in non-food
and food applications.

In non-food application it is a multifunctional ingredient: in oral
care it imparts a clean sweet taste and it has inhibitory effects
on biofilm growth. Erythritol is formulated into toothpastes,
mouth washes or tooth tabs. It is also used as low abrasive
powder in tooth air-polishing. In personal care it is mainly used
as moisturiser, in hair care it improves combability and foaming.
In food applications, it works great as sugar substitution with
zero calories and has a high digestive tolerance.

Erythritol is safe for use in animal care products, unlike xylitol.
Like all Jungbunzlauer products, ERYLITE® profits from our
sustainability initiatives to reduce greenhouse gas emissions
and the like. Details are available in our annual Sustainability
Report on our website www.jungbunzlauer.com.

Would you like to add anything to conclude the inter-
view?

Watch out for our article titled «Positive impact of erythritol
on oral biofilm» which will be published in March 2023 on
our website. The article contains additional information and
graphics on the test setup and results as well as interesting
literature on the different mechanisms of action.

Please feel free to contact us:
www.jungbunzlauer.com
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Water is an essential ingredient in many personal care
products, and its quality can determine the quality of
your products. If you are not testing your water systems
regularly you could miss harmful organisms.

With water being an essential ingredient in many home and
personal care products, its quality can determine the quality of
your products. If you are not testing your water systems regu-
larly you could miss lurking harmful organisms like Burkholde-
ria cepacia (B. cepacia). Since B. cepacia is a waterborne micro-
organism, this contaminant can be a reoccurring problem in
your facility. Lack of data regarding the state of control of your
water system poses a potential risk of missing objectionable
microbial contamination getting into your products. Routine
testing paired with accurate microbial identification of environ-
mental isolates are essential because it catalogs the microor-
ganisms that are resident or transient in your facility. Although
water system monitoring is not required in cosmetics, water
remains one of the top contamination sources found in man-
ufacturing, so it is important that you are testing your system
using validated methods on a regular basis.

Microorganism species belonging to the Burkholderia cepacia
complex (Bcc) are opportunistic pathogens that have caused
consumer illnesses and product recalls issued regulatory bod-
ies. Water-based products that have been notably affected
by Bcc-related recalls, include sanitizers, mouthwashes, skin
creams, wipes, and baby products. Bcc is especially trouble-
some because of its abilities to resist preservatives and grow
in unfavorable environments. One Bcc species, Burkholderia
multivorans, can grow well in low-nutrient environments such
as distilled water and can also form biofilms. Recently, the
FDA found B. multivorans was detected in preserved nasal

spray prior to release. Two batches of the spray were discov-
ered to be contaminated during microbial testing. Additional
lots contained Bcc as well, though they previously had tested
negative. The manufacturer determined that bacterial growth
was initially inhibited by the preservative but then overcame it
and flourished. Detailed testing identified the exact Bcc species
responsible for the contamination was B. multivorans. Species
level identification allowed the manufacturer to link the batch
contaminations and perform a high-quality internal investiga-
tion to find the contamination source. Ultimately, the organism
was traced to the purified water system and having established
root cause, the manufacturer was able to correct the plumbing
and implement additional corrective and preventative actions.

Any time part of your facility is offline due to a microbial con-
tamination, it equates to lost profits. If the contamination arose
from your water system, no amount of cleaning the manufac-
turing vessels will solve the problem because that is not the
origin of the contaminant. An accurate species level identifica-
tion can help link the microorganism source. The relative cost
of accurate microbial IDs is small especially compared to the
loss of inventory or a recall. With an environmental monitoring
(EM) program in place, you can reduce the risk of this happen-
ing. EM programs will have you screening your water and other
parts of your facility regularly and will serve as an early warning
system that will save you time and money with faster and more
effective contamination control.

Catching microbes before they become a problem and work-
ing to implement a microbial contamination control strategy
means regularly monitoring your environment including your
water sources with updated technology to catch microbial con-
tamination faster and more accurately.

Contact:

Minu Youngkin, Global Marketing Manager,

Microdial Solutions, Charles River
www.criver.com/industry/personal-care-and-cosmetics
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How do you define Circu-
lar Beauty?

As the name suggests, Cir-
cular Beauty is based on the
concept of circular econ-
omy. The principle is very
simple: the use or lifetime of a product is to be extended to
the maximum by recycling, reprocessing and reusing waste
as often as possible, thus turning it into the starting point for
new products and processes.

However, the implementation is not quite as easy as the defi-
nition, especially in the beauty industry. Shampoo, shower
gel and the likes are washed off after use, for example. The
sewage sludge or the landfill are thus the final destination
for Personal Care products. Nevertheless, we can ensure that
their manufacture is as circular as possible.

There are many different benefits to this approach: low car-
bon footprint, energy and resource efficiency, net-positive
products, local resources, and waste reduction. For us, in our
botanical supply chains, Circular Beauty is about valorizing
waste and upcycling materials. “Upcycling” in this context
means that we utilize by-products of plants that usually go
into waste to create new, valuable cosmetic ingredients.

However, the benefits of Circular Beauty go far beyond envi-
ronmental protection by extending the life cycle of a product.
It also offers crucial benefits for the people involved in the
supply chains.

Why is BASF committed to this concept?

For us, Circular Beauty is not just another trend that is in fash-
ion today and forgotten tomorrow. It is quite the opposite —
we see it as an important and long-term opportunity.

If we look at the numbers, strictly speaking, we are living be-
yond our means — or rather, beyond the means of Mother
Earth. Our resources are finite. Today we need about 1.8 plan-

We create chemistry

Circular Beauty in Botanical Supply Chains

In an effort to save resources and avoid waste, Circular Beauty is a promising approach.
In this interview, Charlotte d'Erceville-Dumond, Sustainable Innovation Manager at BASF
Beauty Care Solutions France S.A.S, reveals what the term s all about, what challenges it
poses, and which innovations BASF has developed in this area so far.

ets to provide the resources for our consumption and absorb
our waste. And by 2030, we will already need two planets [1].
Needless to say, that we only have one.

That is why we attach great importance to manufacturing our
products in the most resource-conserving way possible. Using
botanical by-products is a very effective method that can help
to save water, land space, agricultural inputs, and waste.

And more than that: In the end, circularity it not just about
offsetting, but about creating positive impacts.

What do you consider to be the biggest challenges in
Circular Beauty?

One of the biggest challenges is also one of the most urgent
requests from consumers: full traceability and transparency.
Nowadays, it is no longer enough for people to know where
a raw material comes from. They also want to know how
it was planted, harvested and processed, and how the local
population benefits from the trade.

To provide all this information, we rely on our great partners
on site. It takes a fair amount of training of local farmers to
achieve the expected quality and certification standards. Of
course, this effort is only worthwhile for all parties if long-
term contracts can be put in place.

A successful example is our rambutan program that was es-
tablished in 2016. We utilize by-products of the rambutan
fruit as feedstocks for active ingredients. Our partners in Viet-
nam organically cultivate the trees in the country’s first ram-
butan plantation to be independently certified by Ecocert.

For our rambutan-based bioactive ingredients, we use the
peels, seeds and leaves of the fruit. These are then further
processed into skin and hair care ingredients. And that pres-

[1]  https:/iwww.theworldcounts.com/challenges/planet-earth/state-of-the-planet/
overuse-of-resources-on-earth (last accessed 17 January, 2023)
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ents yet another challenge, because the application areas
have different business sizes and volume requirements. So,
we need to carefully balance the demand of the different
components within the circuit system.

And then, of course, the performance of the products plays
the most important role. The use of waste and by-products is
not an end in itself; it's about turning them into high-perfor-
mance ingredients. That's where our R&D department does a
great job.

In the beginning, you said that the impact of Circular
Beauty goes far beyond environmental protection.
What did you mean by that?

Using by- and waste products generates a new source of
income for local farmers. Let's take the rambutan example
again: Before we started producing cosmetic active ingre-
dients from the seeds, peels and leaves, farmers depended
only on the sale of the fruit, and the rambutan trees were
at risk of being replaced due to market fluctuations. Using
parts of the tree that would otherwise go to waste creates
additional value for farmers, allowing them to invest in other
agricultural value chains and incentivizing the preservation of
rambutan plantations. Our program ensures income above
average, gender equity, safer working conditions and health
insurance. So, in addition to all the positive effects on the
environment, Circular Beauty can also contribute to creating
a positive impact on rural societies.

You have already briefly introduced the Rambutan
program. What other ingredients has BASF developed
based on upcycling or by-product valorization?

To date, we have about a dozen bioactives in our portfolio
that were created through upcycling or by-product valoriza-
tion of, for example, moringa oil cake, argan pulp, litchi peel
and chestnut leaves. Their areas of application are as varied
as their origins.

A new plant-based solution for hair care applications is the
latest addition to our portfolio. This extract is the result of
upcycling milk thistle seedcakes, a by-product of milk thistle
oil production. The milk thistle we use is grown in France for
oil production and is based on a traceable and sustainable
supply chain.

Milk thistle oil is traditionally used in nutraceuticals and cos-
metics. It is obtained by cold pressing from the seeds of Syli-
bum Marianum. The leftover seed cake is rich in proteins, so
we decided to use its potential for a new active ingredient.
Our research team optimized the extraction process to gener-
ate low molecular weight peptides. The resulting amino acid
composition of the product is close to that of keratin.
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BASF uses upcycled milk thistle seedcakes, a by-product of milk thistle
oil production, to develop a new active ingredient for hair care appli-
cations. © Gettylmages / PPAMPicture

Keratin is a protein naturally present in the hair, which en-
sures its resistance and elasticity. Due to outer influences
(environmental aggressions, lifestyle, styling, straightening,
coloring), the proteins in our hair like keratin wear out and
are depleted. The hair becomes dry, dull and brittle. To close
this gap and rebuild the hair from the inside out, there are
many products on the market that are enriched with keratin.
The problem, however, is that the keratins that are usually
contained in hair treatments are of animal origin.

Our new circular extract provides a sustainable alternative to
animal keratin that makes hair stronger and helps keep its
color longer. Comprehensive studies have shown that the ac-
tive ingredient offers triple protection for the structural pro-
teins of the hair against metal-catalyzed oxidation, glycation
and carbonylation. The active ingredient also helps to prevent
breakage especially of weakened hair through the stabiliza-
tion and repair of hair keratin.

For me, it is always a marvel to see how we can develop such
great products from materials that would have otherwise
been disposed.

Does Circular Beauty also play a role for BASF beyond
plant-based active ingredients?

It's true that we currently have the largest selection of Circular
Beauty related products among our botanicals, but that does
not mean we are not exploring these possibilities with other
ingredients as well. Just recently, for example, we launched
our new biopolymer Verdessence® RiceTouch, an upcycled
plant-based sensory modifier made from 100% mechanically
obtained natural starch.

I'm sure this is just the beginning. We will continue to re-
search in this area to use our resources to the fullest in the
most responsible way — and to help work toward a world of
zero waste.

www.basf.com

47



formulations m

Davosl.ife

Moisturising Hand Sanitiser with Super Vitamin El

Phase | Trade Name (Product) |INCI Supplier Name
A Ultrez 20. Acrylates/C10-30 Alkyl Acrylate Crosspolymer Lubrizol 0.25
Water Water N/A 23.90
B Alcohol Ethanol Fermpro 74.95
TEA Triethanolamine N/A 0.25
DavoslLife E3 Tocotrienols, Tocopherol KLK OLEO 0.50
Beauty Blossom Fragrance N/A 0.05
E Aloe Vera Aloe Barbadensis Leaf Extract Terry Lab 0.05
Aloe Vera Maltodextrin Terry Lab 0.05
PROCEDURE:

1. Phase A, Disperse Ultrez 20 into water.

2. Add in Phase B & follow by Phase C to form a gel.
3. Add in Phase D slowly into the mixture.

4. Finally add in Phase E, mix well.

DISCLAIMER:

DAVOSLIFE is a registered trademark of KLK OLEO. All information provided herein is based on our current knowledge and is only meant to indicate general notes of our
products and their possible uses. Safety information regarding these products is contained in the Material Safety Data Sheet. Users of these products are urged to study
thoroughly before using this information. The manufacturer shall not be liable in any manner whatsoever for direct, indirect, incidental, consequential loss, income or
profit, punitive damages and/or claims of third parties resulting from the use of, or inability to use the information.

Copyright©2023 KLK OLEO. All rights reserved.
No part of this publication may be reproduced in any form without prior permission from KLK OLEO.

info@davoslife.com | www.klkoleo.com/DavosLife
HS-v2-2023
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properties of cosmetic fluid foundation 98
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tenras  Poster Session Winner

Warsaw | Poland

For the third time the Poster Session “Physicochemical as-  the poster is in
pects of creating stable cosmetic formulas”was organised by line with the title
The Warsaw College of Health and Engineering in War- and covers the
saw as part of the 11*" Home and Personal Care Exhibi-  topic of stability
tion and Conference (HPCI) Central and Eastern Europe* otherwise known
(21 -22 September 2022). The winning paper was awarded  as the aging test

with this publication in SOFW journal. with regard to
cosmetic prepara-
Winning Poster tions. Overall, well

presented and
The winning poster was the research Stability Control,  sourced poster.”
Aging Tests and their Influence on the Properties of

Cosmetic Fluid Foundation prepared by Olga Goral 2, Next HPCI CEE Poster Session will take place during
Anna Krzton-Maziopa ' and Aneta ktekawska Was? 12* HPCI CEE on 27-28.09 2023 in \Warsaw, Poland.
' Faculty of Chemistry, Warsaw University of Technology hpci@vincentz.net | www.hpci-events.com | www.wsiiz.pl

2NUCO E. i G. Kosyl Sp. Jawna

Download poster:

pact on the properties of the cosmetic fluid, gives a good

inside of the results. Charts along with descriptions and sum- WYZSZA SZKOEA
maries allow the audience to follow the process of laboratory INZYNIERII I ZDROWIA
testing and methodology” — said Jury Member, Agnieszka WWARSZAWIE
Nnolim (Toxicologist, Nolichem Team). “The content of * an event by Vincentz Network GmbH & Co. KG

“The poster about stability control, aging tests and their im- @
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For our Business Group Home Care and 1&I, we are looking for an

Application Lab Manager
(f/m/x)

for our Technical Service Center in Cologne
(An der Hasenkaule 31, 50354 Hiirth).

As Application Lab Manager Home Care and I&I, you will be
responsible for our technical offering in EMEA. Together with
your team, you will deliver first-class technical service and
develop solutions for tomorrow’s cleaning.

... or find out more:
imcd.de/en/career

Creating a world
www.imcdgroup.com - of opportunity
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CRODA
Naturally Nourishing Facial Cream
L T N [y Py

A Crodamol™ ISIS. Isostearyl Isostearate ’ Emollient 5.00
SP Crodamol™ GTCC MBAL Caprylic/Capric Triglyceride ' Emollient 5.00
SP Crodamol™ SSA MBAL Decyl Isostearate (and) Isostearyl Iso- | Emollient 5.00

stearate '
SP Cithrol™ PGTL MBAL Tri (Polglyceryl-3/Lauryl) Hydrogena- | W/O Emulsifier 2.00
ted Trilinoleate '

B Water Deionised Aqua - To 100
Glycerin Glycerin # Humectant 4.20
Hydronesis® Glycerin (and) Water (Aqua) (and) Body Beautifier 3.00

Salinicoccus Lysate Filtrate (and) Active
Pentylene Glycol 2
Crodarom® Amethyst GL Water (and) Glycerin (and) Amethyst Skin revitalising 1.00
Extract 3 active
Magnesium Sulfate Heptahydrate | Magnesium Sulfate Heptahydrate ° Emulsion stabiliser 0.80
Microcare™ BNA Benzyl Alcohol © Preservative 0.80

Suppliers: 1: Croda 2: Sederma 3: Crodarom 4: Cargill 5: Sigma 6: Thor Specialities

PROCEDURE:

Combine Part A and Part B separately and stir each Part until homogenous. Slowly pour Phase B into Phase A whilst stirring at 600 rpm until fully combined. Homo-
genise for 1 minute per 100g at 10000rpm.

TECHNICAL DATA:

Appearance: White emulsion

pH value: N.A. 1, Process
Viscosity Brookfield: 66,000cPs + 10% (Brookfield DV2T Viscometer RV spindle 6, 10rpm, measured after 1 min at RT) “Sow”
Stability: 3 months at 4°C, 25 °C, 40 °C, 45 °C, 1 month at 50 °C, 7 x -10 °C/+40 °C 24 hour freeze-thaw cycle CHO0130

Descritption:

Indulge your skin with this vegan suitable* light and yet nourishing face cream that hydrates the skin without leaving a heavy afterfeel. Crodamol™ ISIS offers optimum
skin hydration, whilst Crodamol GTCC is a light emollient with good lubricity. Crodamol SSA is an easily spreadable emollient which is absorbed quickly to provide a
soft, velvety skin feel and Cithrol™ PGTL is the water in oil emulsifier used to ensure a robust system with a light sensory. Sederma’s active ingredient Hydronesis®
beautifies the skin, acts against keratosis pilaris and leaving the skin incredibly soft. The inclusion of Crodarom® Amethyst GL is the perfect ingredient for achieving a
healthy glowing skin thanks to its composition in silicon. This cold-process formulation also has at least 98% natural origin content according to 1S016128.

* can be considered to be generally suitable for vegan, however, as there is no single agreed definition nor a standard, global certification, if you are interested in making a vegan claim, please
request our Vegan Suitability statement for specifics on this product, and compare to the certification(s) you are seeking to meet.

MicroCare is a registered trademark of Thor Specialities

This formulation was developed in Europe. Contact your local sales representative with enquiries as ingredient availability can vary by region.

DISCLAIMER:

The information in this publication is believed to be accurate and is given in good faith, but no representation or warranty as to its completeness or accuracy is made.
Suggestions for uses or applications are only opinions. Users are responsible for determining the suitability of these products for their own particular purpose. No rep-
resentation or warranty, expressed or implied, is made with respect to information or products including, without limitation, warranties of merchantability, fitness for
a particular purpose, non-infringement of any third party patent or other intellectual property rights including, without limit, copyright, trademark and designs. Any
trademarks identified herein, unless otherwise noted, are trademarks of the Croda group of companies. Our terms and conditions found at www.crodapersonalcare.
com/tandc apply.

©2022 Croda International Plc

Looking for the right formula? Check out the formulation section on www.sofw.com
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hopci

CENTRAL &
EASTERN EUROPE

www.hpci-events.com

EXHIBITION
& CONFERENCE

FOR THE COSMETIC AND
DETERGENT INDUSTRY
27 - 28 SEPTEMBER 2023 '
WARSAW | POLAND

— brings together suppliers from every point
of the production chain

— gives brands and manufacturers of cosmetics and

personal and home care products exclusive access

to all services required for product development
— shows new product ideas

Home and Personal Care Ingredients
Exhibition and Conference
Central & Eastern Europe

VINCENTZ
Vincentz Network GmbH & Co. KG | P.0. Box 6247 | 30062 Hannover %
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m your partner for continuous success

sofw
journal

powered by m

Advertisement
= advertising@sofw.com

Nearly 150 years of experience

The SOFW Journal has been published since 1874. It provides
extensive information regarding formulation of cosmetics,
body care, detergents, fragrances and chemical specialties.

Editorial
= editorial@sofw.com

Subscription

Topics
New raw materials and ingredients, biotechnological develop-

ments, compatibility, formulations, legislation, methods of testing,

= subscription@sofw.com

Media Information
www.sofw.com

branch and market news. .
» SOFW Journal » Media Data

Audience

Formulators, chemists, research and development, laboratory

staff, marketing, management and students.

Verlag far chemische Industrie
H. Ziolkowsky GmbH

Dorfstr. 40

86470 Thannhausen | Germany
Tel: +49 828179940-0

= vei@sofw.com

Languages

At present the SOFW Journal is published in English, German and
Chinese. This ensures that all the information is available to all
readers worldwide.

www.sofw.com

= newsfeed@sofw.com

CARNICOWACHS® CERATROM® POLYCERIN® TECEROWACHS® TECE®-OZOKERIT  CERATHEN®

refined vegetable waxes  waxes ester waxes microcrystalline waxes ceresine polymer waxes

Advanced technology and modern techniques assure high performance and
flexibility.

TROMM-WAXES are developed and designed to meet your needs and those of
the consumer. The high quality guarantees safe and high performance
according to the standards and demands for innovative products.
TROMM-WAXES are used worldwide because they provide quality, safety,
reliability and innovation.

WACHS:=U: GERESIN=FABRIKEN

TH.C-TROMM
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symrise %

Foe O

/ SMART PERFORMANCE

Home Care market is at a crossroads of performance and sustainability. To answer consumers’
needs and formulators’ challenges, Symrise has developed cutting-edge solutions for surface care,
laundry and dishwashing applications around 3 pillars:

#INNOVATION #EXPERTISE #SUSTAINABILITY

HOME CARE INGREDIENTS BY SYMRISE

always inspiring more... WWW.symrise.com
Follow us on Instagram @symriseag
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