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Welcome to the New Year – a time for thoughtful reflection and reinvention. 
Pantone’s 2023 Color of the Year, Vivid Magenta, is meant to convey this 
sentiment, being “expressive of a new signal of strength” and “writing a new 
narrative.” The shade itself is also inspired by the natural red of cochineal, 
“rooted in the primordial, reconnecting us to original matter and invoking the 
forces of nature to build our inner strength,” according to Pantone.1

Trends projections for 2023 illustrate how beauty consumers are reinventing 
themselves. Beauty Pie, for example, outlined top trends in skin and body care 
including: ayurvedic herbs chebula and ashwaghanda, lip sunscreen and peptide 
treatments, “mewing” and skin cycling techniques, ceramide serum, collagen 
supplements, niacinamide body wash, slugging, electrolytes and more. In hair, 
styles including the butterfly, octopus, jellyfish and wolf cuts made the list; in 
color, coquette makeup, doe eyes, stick-on gems, glam grunge, popcicle lips 
and Barbie makeup were called out, among others.2 While the old adage states 
nothing is new under the sun, marketing is certainly as creative as ever. 

This issue of Cosmetics & Toiletries underscores how our industry has 
embraced and reinvented sustainability; from Foley’s introduction of a new 
green terpene chemistry, on Page 26; and Mavon, et al.’s, insights on upcycling 
Nordic cloudberry, on Page 42; to Dubrulle, et al.’s, metabarcoding to track 
traceability, on Page 38. Laden even gives a historic look at the industry’s roots 
in sustainability on Page 18, while our Expert Opinions, on Page 16, surveys 
industry insiders for their take on future directions in sustainability.

This month also seeks to build the inner strength of skin. It opens with 
insights on skin biology from CeraVe, on Page 7, and connects holistic 
ayurvedic answers to modern issues, such as through Shukla’s and Lad’s review 
of Curcuma longa (turmeric) for skin renewal, on Page 30, and Singh’s report 
on holy basil (tulsi) for anti-stress cosmetics, on Page 34. 

Also, Steventon, on Page 22, emphasizes skin care as a critical component 
of both health and self-care. Finally, Johnson, in her “In the Mix” column 
debut, explains formulating approaches to restore skin. We hope the highlights 
presented here inspire you to reinvent 
and reenvision future beauty.

 1.  https://www.pantone.com/color-of-the-year-2023

 2.  https://www.gcimagazine.com/consumers-markets/news/22578607/
top-20222023-beauty-hair-skin-and-makeup-trends 
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Industry Insight | C&T

Trending in Skin: 
Restoration and Repair

The skin is the body’s first line of defense against bacteria 
and environmental threats. As skin care has increased in 
popularity, due in part to COVID-19-prompted increases 
in sanitizing and cleansing, the need for properly caring 
for this barrier has become prevalent to consumers. This 
poses a new challenge and opportunity for formulators. 
 In this industry insight, Mamina Turegano, Ph.D. 
(MT), board-certified dermatologist and CeraVe brand 
partner, discusses trends, active ingredients and restor-
ative skin care.

C&T:C&T: Why is having healthy skin biologically significant?

MT: MT: Healthy skin means having a healthy and well-func-
tioning skin barrier. The skin barrier is the outer layer of the 
skin and serves two main functions: (1) it prevents outside 
harmful environmental toxins/pollutants and pathogens 
from getting into the skin and reduces the effects of UV light 
exposure, and (2) it prevents water from leaving the skin. 
 When it comes to basic skin anatomy, the top layer of 
skin is called the epidermis and the outermost layer of 
the epidermis is called the stratum corneum. The stratum 
corneum serves as the primary barrier between the skin and 
the environment. It is often compared to a brick wall — it’s 
composed of flattened skin cells called corneocytes (the 
“bricks”) embedded in a matrix of lipids, like ceramides, cho-
lesterol and fatty acids (the “mortar”). The stratum corneum 
is maintained at an acidic pH (between 4.5 to 6) and houses 
our microbiome. 
 
C&T:C&T: What trends do you see in restorative skin care? 

MT:MT: We are seeing less advertising of harsh cleansers — 
cleansers that make you think your skin is squeaky clean 
but in reality have actually disrupted the lipids in your skin 
barrier. There are also more social media posts and overall 
awareness regarding limiting the use of multiple actives in 
your skin care routine. We are additionally seeing how harsh 
products and the over-use of actives can disrupt the skin 
barrier, and there is more emphasis on using gentle cleansers 
and becoming “BFFs” with a moisturizer — as well as avoid-
ing other potentially irritating ingredients and allergens, like 
fragrances and certain preservatives. 
 Furthermore, much education/awareness has been built 
around restorative ingredients for the skin barrier. Prebiotics 
and postbiotics are trending and are going to become more 
popular in skin care (as well as oral supplements). We also 
are seeing, more and more, the importance of the microbi-
ome’s role in a healthy skin barrier.

C&T:C&T: What products are being 
developed to meet skin needs? 

MT:MT: We are seeing more products (or 
at least more marketing) with cerami-
des, squalane and other fatty acids and 
lipids that contribute to the integrity of 
the skin barrier. There are more prod-
ucts with prebiotics and postbiotics. 
Also, [a newer] ingredient, proteases, is 
being used in moisturizers. 
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C&T:C&T: How does the skin repair itself? 

MT:MT: Starting in the lower levels of the epidermis, 
the skin cells form packaged molecules of precur-
sors to lipids, enzymes and cross-linking proteins 
for skin cells. Once these granules or packaged 
molecules reach the stratum corneum, the compo-
nents in the granules get converted to ceramides, 
fatty acids, humectants, antimicrobial peptides 
and certain enzymes that keep the skin barrier 
healthy and strong. 
 [For consumers], I recommend minimizing 
practices that can aggravate the skin barrier, like 
over washing or over cleansing, washing with hot 
temperatures, over exfoliating or using multiple 
active ingredients together. [They] also want to 
minimize allergens and irritants, especially if 
[they] have sensitive skin, so I recommend avoid-
ing products with a lot of fragrance and using a 
humidifier in dry, cold weather. Stress and hor-

monal changes can also affect [the] skin barrier. 
In addition to sunscreen, I recommend regular 
moisturization with a product like CeraVe Mois-
turizing Cream. The ideal time to moisturize is 
immediately after cleansing on damp skin (after 
gently patting it dry ... with a towel).

C&T:C&T: How do ingredients restore the skin?

MT: MT: Ceramides, squalane, sunflower seed oil 
and shea butter are examples of emollients that 
nourish the skin barrier. Ingredients like cerami-
des and squalane mimic the lipids that make up 
the skin barrier, so that will contribute to build-
ing and restoring [it]. Certain ceramides can also 
increase our own natural ceramide content, and 
they contain some antimicrobial and anti-inflam-
matory properties. Glycerin is a humectant that 
draws in water and has properties to moisturize 
the skin barrier. Finally, petrolatum is considered 
an occlusive, and this helps “trap” the moisture 
in the skin barrier. 

The awareness of skin health and the adoption of skin care routines has increased since the pandemic. 
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Product Roundup  [Ingredients, Equipment & Services]

ROSS Model HSM-405SC-25 
Inline High Shear Mixer
Charles Ross and Son Co.
https://www.mixers.com/products/high-shear-mixers/
Designed with efficiency and mobility in mind, the ROSS Model 
HSM-405SC-25 Inline High Shear Mixer with Solids/Liquid 
Injection Manifold (SLIM) technology is an ideal choice for 
production floors that require flexibility.

Granpowder BBP-700
Grant Industries
https://www.grantinc.com/
Granpowder BBP-700 (INCI: Saccharomyces Ferment (and) Lauroyl 
Lysine) is a fused composite of a biofermented powder and amino 
acid derivative. It provides sensory improvement to skin care, body 
care, color cosmetics and sun care, with effective use levels of 1-10% 
and a particle size average of 2-10 μm. The ingredient is GMO-free, 
COSMOS-approved, ECHA compliant and has proven biodegradability 
via ISO standards. 

Volpura EP
Biocogent
https://www.biocogent.com/volpura
Plump, firm and volumize naturally with Volpura EP (INCI: Echinacea 
Purpurea Extract (and) Propanediol). This clinically proven plant-derived 
ingredient delivers anti-aging and skin-soothing benefits through 
volumizing, contouring and skin firming. It is produced from Echinacea 
purpurea using sophisticated extraction and purification technologies in 
a process that is nearly carbon-neutral. New data shows rapid results 
in just 10 days. 

Campo Songyi Total Extract 60%
Campo Research
https://www.campo-research.com/
Campo Songyi Total Extract 60% (INCI: Tricholoma Matsutake 
Extract) is a skin-brightening ingredient with clinical efficacy and 
immediate consumer-perceivable results. It is derived from the 
matsutake mushroom and can be formulated into skin brightening 
soap bars, liquid soaps, shower gel, facial foam, creams, serum, 
lotions and more. 

Highlighting innovative ingredients, services and products
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Puresterol
Bio-Botanica Inc.
https://www.bio-botanicacom/?s=puresterol&post_
type=product&dgwt_wcas=1
Puresterol (INCI: Pueraria Mirifica) acts as an anti-wrinkle agent. It 
also helps to smooth wrinkled skin, supports healthy hair growth, 
improves eye health and supports restful sleep. 

Solagum AX
SEPPIC
https://www.seppic.com/en/solagum-ax
Solagum AX (INCI: Acacia Senegal Gum (and) Xanthan Gum) 
is a 100% natural thickening and stabilizing polymer. It is 
water-soluble and dissolves quickly, and delivers outstanding 
sensoriality with a non-stringy, non-sticky and fresh aqueous 
sensation. It is also compatible with hydrophilic pigments.

ReviScalp
IFF—Lucas Meyer Cosmetics
www.lucasmeyercosmetics.com/en/showroom
Innovative, natural, sustainable ReviScalp (INCI: Glycerin 
(and) Water (Aqua) (and) Anetholea Anisata Leaf Extract) 
works to improve scalp health and the look of hair by 
increasing the production of newly discovered specialized 
pro-resolving mediators. Its patented mode of action de-
creases dandruff appearance and oily scalp and hair. It also 
rebalances scalp pH and improves scalp barrier function to 
provide a healthier scalp and brighter hair. 
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Crodarom Beech
Croda Inc.
Crodarom Beech (INCI: Glycerin (and) Water (Aqua) (and) Fagus 
Sylvatica Bark extract) can be used in purifying cleansing lotions, 
serums to protect against environmental aggressions, concealers, 
hair masks, acne care, soothing body balms and more.  

PhytoCide Lichen
Active Micro Technologies
PhytoCide Lichen (INCI: 2, 3-Butanediol (and) Cladonia Rangiferina 
Extract) produces and collects a wide range of phenolic secondary 
chemicals as a defense against herbivores and an adaptation for liv-
ing in harsh conditions. It can be used in formulation for antioxidant 
and preservation effects.

Kaffoil-R
Kaffe Bueno
Kaffoil-R (INCI: Coffea Arabica Seed Oil) is recommended for 
serums and face oils, shampoos and conditioners, scalp care, 
lotions, soaps, sunscreens and more. It can strengthen hair, 
add shine and prevent breakage.

Calmandrin
Mibelle Group Biochemistry
Calmandrin (INCI: Citrus Reticulata Extract/Citrus Reticulata (Tan-
gerine) Extract (and) Glycerin (and) Pentylene Glycol (and) (Aqua) 
Water) soothes inflamed and reddened skin, is COSMOS certified, 
promotes collagen production and improves skin firmness and 
skin density.

Omyaskin
Omya
Omyaskin (INCI: Hydroxyapa-
tite (and) Calcium Carbonate) 
particles are designed to visu-
ally minimize skin imperfec-
tions naturally while promoting 
an even skin tone.

New Ingredients & Technologies  

Purolic Acid
Phycus Biotechnologies Inc.
Purolic acid (INCI: Glycolic Acid) has become the first available 
bio-based glycolic acid that is fully USDA certified for cosmetic 
and skin care formulators. It can serve as an exfoliating active 
in skin care products.

Featuring the latest products, ingredients, technologies, services, data and more
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SunPuro Natural Annatto O
Sun Chemical
SunPuro Natural Annatto O (INCI: 
Helianthus Annuus (Sunflower) 
Seed Oil (and) Annatto) is a plant-
derived coloring pigment with a 
natural orange-red color.

Sclareance
Ashland
Created from sclareolide found in clary sage fields, Sclare-
ance (INCI: Sclareolide) reduces the appearance of skin 
irritation and dandruff as well as helps the skin activate 
vitamin D functions to restore the scalp.

BabyColla
Ichimaru Pharcos
BabyColla (INCI: Butylene Glycol (and) Water (Aqua) (and) 
Dianthus Caryophyllus Flower Extract) has been shown to raise 
collagen levels for an increase in skin softness. 

Kerascalp
Provital
Kerascalp (INCI: Propanediol (and) Glycerin (and) Phyl-
lanthus Emblica Fruit Extract) was recently found to slow 
graying and strengthen follicles in the hair.

IntegriButter Mango Fruit Blend
Integrity Ingredients Corp.
IntegriButter Mango Fruit Blend (INCI: Mangifera Indica (Mango) 
Seed Butter (and) Olea Europaea (Olive) Fruit Butter (and) 
Carica Papaya Seed Oil (and) Prunus Domestica Seed Oil) can 
be utilized in skin, scalp and body care, eye and lip and various 
color cosmetic products to nourish, fortify and revitalize hair 
and skin.

Citrosperse Pigments
P2 Science, Inc.
All Citrosperse pig-
ments are silicone 
alternative emol-
lients in a paste 
format with a thick, 
cream consistency, 
suitable for a variety 
of color cosmetics.

Hydrolite 6 Green
Symrise
Hydrolite 6 green (INCI: 1,2-Hexanediol) completes the range 
of green 1,2-alkanediols in chain lengths from 5 to 8. The line 
works well with all skin types and formulation types to impart 
moisture and sensory effects, solubilize ingredients and more.
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New Ingredients & Technologies

Radia 7102K
Oleon
Radia 7102K (INCI: Ca-
prylic/Capric Triglycerides 
(70/30)) is a medium chain 
triglyceride that is palm-
based and suitable for all 
skin types. It is used in skin 
care, sun protection, color 
and hair care.

PhycoSi
Microphyt
PhycoSi (INCI: Water (Aqua) (and) Phaeodactylum  
Tricornutum Extract (and) Pentylene Glycol) strengthens 
the epidermis, restores the cutaneous barrier, improves 
skin exfoliation and smooths the cutaneous microrelief.

Detachable Microneedles
Mineed Technology
This technology improves the penetration of actives to ensure that 
skin is well-nourished and hydrated, in turn potentially reducing or 
preventing wrinkles.

ageLOC LumiSpa iO system
Nu Skin
The ageLOC LumiSpa iO system is a smart skin device 
that customizes treatment options and offers coaching, 
skin care routine tracking and more.

IBR-Chill
IFF-Lucas Meyer Cosmetics
IBR-Chill (INCI: Glycerin (and) Water (Aqua) (and) Cistus 
Incanus Flower/Leaf/Stem Extract) mimics the effects 
of meditation, which can improve the appearance of skin 
affected by stress and anxiety.

Model HSM-405SC-25 
Inline High Shear Mixer
ROSS
This device wets out powders 
and creates a fine dispersion. 
Using the attached tabletop 
workbench, operators can open 
bags and load powders into the 
hopper that sits on top of the 
mixer, minimizing aeration.

Emulium Illustro 
Gattefossé
Emulium Illustro (INCI: Polyglyceryl-6 Polyhydroxystearate (and) 
Polyglyceryl-6 Polyricinoleate), a w/o emulsifier, has proven its 
compatibility with organic and mineral UV filters and creates 
stable formulations with a comfortable feel.
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Gold Sponsors:

C&T Alle Awards 
Call for 2024 Encore,  
Gain Consumer Media Traction

The 2022 Cosmetics & Toiletries (C&T) Allē Awards premiere 
was a smashing success, setting the stage for a 2024 
encore performance (details forthcoming). Presented at an 
exclusive red carpet-style dinner in NYC, the awards brought 
behind-the-scenes ingenuity in cosmetics R&D into the spot-
light, with entries ranging from ingredients and formulas, to 
test methods and digital tech.

News of the C&T Allē Awards spread across several major 
media outlets, including Benzinga, GlobeNewswire, Yahoo!, 
the FOX network and GlobeNewswire, and was picked up by 
consumer sources including DailyMail, Retail Beauty, Mirage 
News, Grit Daily and others.

Looking to the 2024 awards, Rachel Grabenhofer, managing 
scientific editor of C&T, said, “We’re skipping from 2022 to 
2024 to allow more time for innovation. For many compa-
nies, consumer demand has tightly compressed the R&D cy-
cle but we recognize that the process to research, test and 
optimize products before they hit the market takes time.”

The 2024 C&T Allē Awards dinner will once again be 
co-located with the next in-person Beauty Accelerate event, 
to be held in early 2024 (tbd), with new product categories 
introduced. Visit www.CosmeticsandToiletries.com/awards 
and join our mailing list to receive exciting updates.

Click Above to Play
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EXPERT 
OPINIONS

JOHAN JANSÉN-STORBACKA, IFF

CAROLMARIE BROWN, ASHLAND, INC.

JASMIN SHAH, CLARIANT

MELISA DEGROOT, PH.D., BIOCOGENT

Contributors

 Sustainability in the rawest sense is about 
conservation and survival. From this 
perspective, industries have always been on 
a path to sustainability, keeping business 
alive and growing by meeting consumer 
demand. For beauty consumers, the demand 

for several decades now has been for naturals, driving companies 
to source natural materials for the products they create. Companies 
soon realized resources were not unlimited, however, and recognized 
it was critical to think differently. 

The demand itself for naturals, as the industry knows, is rooted 
in concerns over health and safety. Many consumers believe natural 

Editor’s note: The introductory material for this 
“Expert Opinions” is an excerpt adapted from: 
Grabenhofer, R. (2022). Seven top trends in 
sustainable cosmetics R&D. IFSCC Magazine. 
25(3) (2022). 

Advances in 
Sustainability 
Consumer Expectations, 
Bio-based Performance, 
Transparency, Renewability, 
Biodegradability  
and Carbon Footprint
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materials are safer than synthetics – a belief 
perpetuated in part by misinformation and 
misguided marketing. More recently, the 
pandemic has also raised our vigilance over 
health and safety concerns.  

It is at this intersection where health/safety 
concerns meets growing demand/shrinking 
supply for naturals that sustainability as our 
industry knows it has taken an eco-turn. These 
two facets of safety and eco-consciousness 
have unfolded side-by-side; from the early 
days of products being simply natural in 
origin; to organic, green and eco-friendly; to 
aligning with bigger-picture tenets of clean, 
transparent, ethical, responsible, biodegrad-
able, reduced carbon footprint, etc.

Sustainability today is driven by a new 
sense of urgency for the health of the environ-
ment. This has forced the cosmetics industry 
to take a good, hard look at every facet of the 
R&D process to revise and refine each with an 
eye toward sustainability – bearing in mind 
any potential trade-offs. It means not only 
formulating with an upcycled ingredient, or 
using refillable packaging, but doing both 
and more to take as many steps as possible to 
become more sustainable, and balancing each 
decision made for the greatest overall good. 

Sustainability is no longer a product perk 
but a mandate set forth by consumers and 
industry itself in response to the deteriorating 
state of the environment. To fulfill this require-
ment, cosmetic companies are taking holistic 

approaches: sourcing upcycled ingredients and 
producing them in greener ways; managing the 
impact of manufacturing on the environment; 
reducing or omitting packaging; and more – and 
certifying their actions to communicate clearly 
and transparently the steps they are taking.

We asked select industry experts for their take 
on sustainability and the cosmetics market as we 
know it today – and where it’s going tomorrow. 
Following are their responses.

Bio-based Performance 
Beyond Synthetics 

According to Johan Jansén-Storbacka, director 
of personal care for IFF, the beauty and personal 
care industry is starting to take sustainability 
as a given. “Consumers have repeatedly shown 
that they expect companies to deliver on sustain-
ability without compromising performance. So 
of course, science-backed claims and robust 
evidence for efficacy, safety and functional perfor-
mance are key.”

Jansén-Storbacka adds that future opportuni-
ties lie with companies and innovators that use 
new platforms, natural or inspired by nature, 
that not only provide efficacy but also improve 
product performance. “Innovations in natural 
materials are emerging to address this challenge, 
with performance and design flexibility even 
greater than synthetic materials. These are the 
ingredients that will form the backbone of beauty 
and personal care formulations from the middle 
of the 2020s and for a decade or two to come.”
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In relation, IFF Health & Biosciences has devel-
oped a novel class of polysaccharides that addresses 
these considerations. The innovation, Designed 
Enzymatic Biopolymers, gives rise to products 
that drive performance enhancements while being 
bio-based and biodegradable, according to Jansén-
Storbacka. “These newly developed polymers have 
the potential to replace many traditional, synthetic 
incumbents. Moreover, these Designed Enzymatic 
Biopolymers are highly customizable, impart 
improved performance attributes, and have a wide 
variety of potential applications in the beauty and 
personal care space.” The first ingredient enabled 
by this technology will be launched in the first half 
of 2023.

Demonstrating Purpose 
Through Transparency

Carolmarie Brown, senior director for global 
corporate affairs, global marketing and brand and 
business communications for Ashland Inc., believes 
today’s answer for sustainable products can be 
found in the forest. “... Consumers increasingly seek 
natural, nature-derived and biodegradable prod-
ucts. [Ashland] harnesses the power of the forest 
for ethical and sustainable hair care ingredients 
and helps formulators create more natural skin care 
textures [using] our alternative to carbomer for 
nature-derived and biodegradable products.” 

Moving forward, Brown sees 
societal, economic and techno-
logical trends shaping the future. 
“Demonstrating a purpose with 
transparency is critical. [Also,] 
alternatives to animal-based 
products/no animal testing pro-
vide opportunities, and elevating 
communities is the right thing to 
do and can provide growth.”

Brown provides several 
examples of how Ashland has 
developed high-performance, 
sustainable products while posi-
tively contributing to the welfare 
of the environment. Sensiva go 
natural (INCI: Caprylyl Glycol 
(and) Glyceryl Caprylate (and) 
Propanediol), for example, is 
a 100% natural liquid multi-
functional with broad spectrum 
efficacy against microbes and 
moisturizing properties. Styleze 

es-dura (INCI: Guar Hydroxypropyltrimonium 
Chloride) is a plant-based, biodegradable, 
vegan and clean eco-styler for hair, and 
Natrathix Bio cellulose (INCI: Cellulose Gum) 
is a nature-derived, non-GMO and biode-
gradable rheology modifier with suspension 
capabilities to maintain skin and sun care 
emulsion stability.

In addition, Caressense biofunctional 
(INCI: Water (Aqua) (and) Propanediol (and) 
Jasminum Grandiflorum Flower Extract) is 
a phytofermented extract from fresh organic 
jasmine flowers that are sustainably grown. 
“The bioactive can activate skin’s sensors of 
touch to release ‘feel-good’ and anti-aging 
molecules for well-feeling and well-aging 
benefits,” Brown adds.

Carbon Footprint and 
Biodegradability

Jasmin Shah, customer experience and 
trends leader for Clariant, sees the forces of 
nature and natural intensifying. “This is being 
driven by consumers’ deepening desire to 
connect with nature, increased education on 
the capabilities of natural ingredients, and 
general perception of naturals as safer for 
one’s self and the environment,” she writes. 
“Alongside [this is] the industry focus on shift-

Marketing Intelligence 

Consumers expect companies to deliver on sustainability without compromising 
performance, so science-backed claims and robust evidence for efficacy, safety and 
functional performance are key.
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ing from fossil carbon to renewable carbon, and 
[the] increasing availability of natural ingredients 
across personal care functions.”

Moving forward, Shah projects the initial 
emphasis on natural ingredients and high renew-
able carbon products will evolve to consider more 
specific elements of the product life cycle, such 
as carbon footprint and biodegradability. “It will 
become increasingly important to pay attention 
to how and where ingredients are sourced and by 
whom. And to have recognized certifications and 
labels that can help validate sourcing practices 
and claims.”

According to Shah, aligning with these market 
trends, Clariant seeks to provide ingredients 
that are not only natural but pave the way for 
future directions while also sharing information 
that encourages collaboration within the beauty 
industry to help enable progress. 

She writes, “for example, our new opacifier, 
Plantasens OP 95 (INCI: Sodium Cocoyl Methyl 
Taurate (and) Glycol Distearate), has a Renewable 
Carbon Index (RCI) of 95% and is biodegradable, 
an important asset for rinse-off formulations.” 
She adds that Clariant introduced a formulation 
naturality calculation tool that shares the RCI 
or Natural Origin Index for the company’s entire 
ingredient portfolio. This offers users clarity on 
how ingredient choices impact the natural origin 
index of their formulations.

“Our aims around advancing transparency are 
also underlined by our increasing commitment to 
ethical sourcing and collaboration with com-
munities to help ensure natural environments are 
conserved,” she concludes. 

Renewable Ingredients, 
Sustainable Processes

Educated consumers are influencing sustain-
able practices in cosmetics and personal care, 
according to Melisa DeGroot, Ph.D., technical 
writer for Biocogent. “Consumers want more 
transparency about the products they buy. Infor-
mation on where and how the ingredients are 

sourced as well as a company’s business practices 
are becoming increasingly important.”

DeGroot adds there is continued potential for 
the development of renewable ingredients gener-
ated through sustainable manufacturing processes 
such as upcycling and via carbon-neutral methods. 
“Consumers seek products made in an ethical and 
resource-efficient manner by companies that are 
motivated by sustainability,” she writes. “Ideally, 
sustainable manufacturing processes produce clean 
ingredients without harmful chemicals or negative 
environmental impacts.”

She gives the example of biofermentation, which 
leverages green chemistry to produce high-quality 
natural compounds in an environmentally sustain-
able fashion. “In biofermentation, microorganisms 
like yeast (Saccharomyces cerevisiae) are utilized to 
yield bio-available skin care actives with little to no 
carbon footprint,” DeGroot explains. 

Biocogent uses biofermentation to produce its 
DermalRx SRC (INCI: Water (Aqua) (and) Yeast 
Extract (and) Soy Amino Acids), a gentle oligo-
peptide-based exfoliant, and DermalRx HydroSeal 
(INCI: Water (Aqua) (and) Yeast Extract (and) Soy 
Amino Acids), an oligopeptide to improve the skin’s 
natural barrier and enhance moisture retention. In 
addition, carbon-neutral extraction processes are 
used to purify Echinacea purpurea to produce the 
company’s Volpura EP (INCI: Echinacea Purpurea 
Extract (and) Propanediol). “Highly efficient 
supercritical CO

2 fluid extraction and filtration 
steps yield the potent extracts found in Volpura EP, 
with unique volumizing activity ideal for anti-aging 
formulations,” DeGroot writes.

“Biocogent is committed to environmentally 
and socially sustainable practices ..., and is a proud 
recipient of the [2021] platinum sustainability 
award by EcoVadis,” DeGroot concludes.

The initial emphasis 
on natural ingredients 
and high renewable 
carbon products will 
evolve to consider more 
specific elements, such 
as carbon footprint and 
biodegradability.
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KEY POINTS

• Responsible beauty has been used to describe 
not a product benefit, but a way to do business.

• This approach has deep roots in the cosmetics 
industry – five historical examples of which are 
shared here.

Karl Laden, Ph.D.

Alpa Cosmetics, BarLev, Israel The clean beauty movement has grown in 
importance in recent years despite the term 
clean beauty being more 50 years old.1 At that 
time it was used to describe products that 
performed a beauty function while leaving the 
skin with a clean — i.e., no products applied 

— appearance. Today, the term has no clearly defined meaning. It 
is generally aligned with the movement to use natural or naturally 
derived ingredients. Many consider it just another way to signify 
organic and natural ingredients.

Deep Roots in Deep Roots in 
Responsible BeautyResponsible Beauty

Keeping Cosmetics in Check
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In contrast, the term responsible beauty has 
been used to describe not a product benefit, 
but a way to do business. It was popularized in 
2017 with the announcement of the Responsible 
Beauty Initiative (RBI) by a group of companies 
in the industry: L’Oréal, Groupe Rocher, Clarins, 
Coty and L’Occitane.2 Its goal is to improve 
sustainability throughout the entire beauty supply 
chain through sharing best practices and pro-
cesses, driving a common understanding across 
the industry, and using and sharing common tools 
to create efficiencies.

Procter & Gamble recently broadened the 
meaning of responsible beauty to include the 
guiding principles of quality and performance, 
safety, sustainability, transparency and equality 
and inclusion.3 This approach offers a way of 
doing business while also building a sustainable 
world, improving the quality of life and respecting 
human dignity. In this case, responsible beauty is 
not a claim to help sell products but something 
that should be practiced every day. 

Ours is certainly not the only industry trying 
to follow these business principles. However, 
responsible beauty has deep roots in the cosmet-
ics industry, despite it being a relatively new term. 

This article highlights five stories of the indus-
try’s responsible beauty roots. One dates back 35 
years; another, 65 years; and three are more than 
100 years old.

35-Year-old Roots: Helping 
People in Need

In 1987, a physician asked the president of 
the industry trade association (now known as the 
Personal Care Products Council) for help with 
a cancer patient suffering from severe depres-
sion due to the effects of cancer therapy on her 
appearance. Ed Kavanaugh, council president at 
the time, quickly arranged for a 
cosmetician from the industry to 
visit the woman and, with the help 
of cosmetic products, dramatically 
improve her appearance. 

The physician reported a great 
improvement in the patient’s 

well-being, confidence, self-esteem and attitude 
toward recovery. Kavanaugh thought if that 
is what it took to help one person in need, the 
industry could certainly do more. Within a 
few years, an industry-supported program was 
established called Look Good Feel Better.4 

Using products donated by the industry and 
industry volunteers, select locations associated 
with cancer therapy centers began offering free 
makeup and beauty therapy to patients in need. 
The Professional Beauty Association (PBA) 
also signed on as a collaborator, encouraging 
its member cosmetologists to volunteer their 
services. The program grew in popularity and 
outreach with more locations being made 
available with the support of industry products, 
volunteers and donations. 

Look Good Feel Better is now an organiza-
tion offering help throughout the U.S. and 
globally as a non-medical, brand-neutral public 
service program with thousands of volunteer 
beauty professionals. All are trained and 
certified by the Look Good Feel Better Founda-
tion and the Professional Beauty Association 
at local, statewide and national workshops. 
Other volunteer health care professionals and 
individuals also give their time to the program, 
which has helped almost two million women 
undergoing medical therapy to look good and 
feel better.

65-Year-old Roots: 
Promoting Gender Equality

Born in Poland in the 1880s, Helena Rubin-
stein, the oldest of eight sisters, fled to Austria 
to escape an arranged marriage. There, she 
began making and selling beauty creams and 
eventually moved to Australia, London, Paris 
and then the U.S., all the time building her 

Responsible beauty is not a claim to help 
sell products but something that should be 

practiced every day. 

Check out Keeping Cosmetics in Check: Let’s 
Get Personal. How Personalized Can Cosmetics 
Really Get? in our October 2022 edition.

Want More from this Author?

Deep Roots in Deep Roots in 
Responsible BeautyResponsible Beauty
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beauty business. Fast forward to 1928 when, still 
in her early 40s, she sold the American business 
for more than $7 million. Several years later, 
after the Great Depression, she bought it back for 
less than $1 million and built it back into a $100 
million business.   

Rubenstein established The Helena Rubin-
stein Foundation in 1953 to realize her vision to 
improve the quality of life of women and their 
children. Convinced that education was vital to 
career development, she gave scholarship grants to 
encourage women to undertake higher education 
and pursue careers that were non-traditional for 
women at that time. This goal was later broadened 
to include the arts, community service and health.

Before the foundation closed in 2011, after 
almost 60 years of supporting education for 
women, it gave a $2 million gift to the City Uni-
versity of New York (CUNY) that supports, in 
perpetuity, a scholarship fund to make it possible 
for continuing education students at CUNY to 
access funding for their programs.5

100+ Year-old Roots: Building 
a Community 

William Lever, along with his brother James, 
founded the Lever Brothers company in 1885. 
Going into the soap business, he changed the 
concept of selling soap in blocks by weight to sell-
ing soap in consumer-sized pieces under branded 
names. Thus, Sunlight Soap, the world’s first 
packaged and branded laundry soap, was born. 
By gaining control over the soap market, William 
Lever became known as the man that introduced 
soap to the masses. 

After building a soap factory near Liverpool, 
he bought an adjoining large tract of land and 
between 1899 and 1914, built 800 houses for a 
permanent population of 3,500-4,000 workers, 

managers and administrators employed at 
the factory. 

Once completed, the settlement, named Port 
Sunlight, housed not only the vast new factory 
and offices, but also a hospital, church, techni-
cal institute, museum and library, auditorium, 
gymnasium, heated outdoor pool and refectories 
for workers. The rental price for the homes was 
kept to no more than 20% of a worker’s salary. 
Although the concept of factory-owned housing 
for workers was often exploited in those early 
years, resulting in substandard living conditions, 
Port Sunlight represented an early experiment 
in insuring factory workers and their families a 
decent place to live and raise their families.6 

100+ Year-old Roots: A Good 
Place to Work

Oscar Troplowitz graduated with a degree in 
pharmacy in 1886 from the University of Breslau. 
In 1890, he acquired Paul C. Beiersdorf’s small 
laboratory in Altona, Germany. As a customer 
and market-oriented entrepreneur who thought 
and acted internationally, Troplowitz built the 
Beiersdorf name and its Nivea brand into a global 
leader in skin care. It is worth noting that one 
of his first hires was chemist Isaac Lifschütz, 
Ph.D., who invented the emulsifier Eucerit – 
the basic ingredient of Nivea creme – among 
other innovations.

Troplowitz also set milestones with the many 
company benefits he provided his employees. 
For example, he was one of the first employers 
in Hamburg to reduce the working week to 48 
hr without cutting pay, and gave blue-collar and 
white-collar workers Christmas bonuses and 
vacation pay. In addition, he set up a welfare fund 
for employees in financial hardship, a pension, 
and widows’ and orphans’ funds, which still 
exist in a modified form today. In addition, he is 
credited with being one of the first employers to 
give women maternity leave and to provide areas 
for breastfeeding in the workplace — impres-
sive considering he began  this more than 120 
years ago.7

100 + Year-old Roots: New 
Sprouts – Minority Education

Sarah Breedlove (aka Madam C.J. Walker) 
was a daughter born to former slaves. Orphaned 
at age 7, she once summarized her biography by 
saying, “I am a woman who came from the cotton 
fields of the South. From there, I was promoted 
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to the washtub. From there, I was promoted to 
the cook kitchen. And from there, I promoted 
myself into the business of manufacturing hair 
goods and preparations. I have built my own 
factory on my own ground.”

Her business of manufacturing and sell-
ing hair care products for African American 
women began in the late 19th century and soon 
employed many thousands of women as sales 
agents. She is considered to be America’s first 
African American self-made female millionaire. 
In the early 20th century, she was a pioneer 
in supporting education for African American 
women. In 1912, she met Mary McLeod Bet-
hune, the founder of the Daytona Normal and 
Industrial Institute for Negro Girls, one of the 
few schools available to teach and train Black 
women. Walker not only donated to help support 
the school, but also worked at fundraising. She 
also supported the Haines Institute in Augusta, 
Charlotte Hawkins Brown’s Palmer Memorial 
Institute and a Black preparatory school in Seda-
lia, North Carolina. Walker also gave thousands 
of dollars to the Tuskegee Institute.8

More than 100 years later, Madam C.J. 
Walker’s roots have sprouted again. The Society 
of Cosmetic Chemists (SCC) announced the 
establishment of the Madame C.J. Walker Schol-
arship to support under-represented minority 
students pursuing an undergraduate or post-
graduate degree in chemical, physical, medical, 
pharmace¬utical, biological or other related sci-
ences and technology. Funded by Mary Kay, Inc., 
the first scholarships were awarded to Imani 
Elaine Porter and Joy Rutherford at the society’s 
national annual meeting in December 2021.9

Reflections
Surely there are many more similar stories, 

including those of more recent origin. Almost 
every week, we read of our companies setting or 
meeting new environmental goals and establish-
ing policies that conform to responsible beauty. 
I would welcome hearing additional stories 
from readers.

On a personal note, in 2022, I completed 
62 years in the cosmetic industry. The stories 
described – and hopefully others I receive from 
readers – fill me with a certain pride in the 
industry’s heritage rooted in responsible beauty. I 
hope my readers, both new and industry veter-
ans, feel the same. 
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• This article briefly reviews the positive 
and negative impacts of skin care and skin 
conditions, respectively, on wellness.

• It also considers methods to measure 
these connections and the effects of the 
pandemic, ultimately supporting skin care 
as a component of health care.
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Next in Skin 

A ppreciation of the importance of self-care 
in society is rising, and knowledge is 
growing about the impact of skin health 
and personal care routines on people’s 
well-being and quality of life (QoL). Well-
being has even become a prominent part 

of the economic and policy discourse in the U.K., where the need 
to categorize skin care as health care is being emphasized in hopes 
of sparking state and private investment in this space. 

As a part of a 2022 project with the UK-based National Biofilms 
Innovation Center, an academic workshop was carried out on this 
subject, the insights from which were recently published.1 Limita-
tions were identified, such as the lack of consistency in defining 
skin health, personal care, cosmetics or consumer products, 

Building Evidence to Link Building Evidence to Link 
Personal Care, Self-care Personal Care, Self-care 
and Wellnessand Wellness
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which has forced the exclusion of skin care as 
an intervention. Similarly, no approach was 
consistently adopted to define well-being across 
the literature; some studies and tools focused on 
QoL while others concerned themselves with the 
sense of happiness.1

This article extends the discussion, briefly 
reviewing related insights in terms of measuring 
well-being, connections between skin health and 
wellness, and the positive impact of skin care on 
health. It also positions these concepts within the 
framework of the pandemic, further supporting 
the position that skin care fits into the health 
care category.  

Well-being and QoL 
Measures

Two key tools are relevant for measuring 
well-being and quality of life: the Farage Quality 
of Life instrument (FQoL),2 which has been used 
in numerous studies examining the relation-
ship between consumer products and QoL, 
and the Warwick Edinburgh Mental Well-being 
Scale (WEMWBS).3

FQoL: The FQoL instrument2 (see Table 1) 
was developed more than ten years ago to assess 
the impact of a wide range of consumer products 
on individuals’ QoL. The approach uses a self-
administered questionnaire that covers a range 
of elements relating to overall well-being, energy 
and vitality, with additional modules that can be 
used for different types of products. 

As an example, a recent study undertaken by 
P&G scientists Zhang, et al.,4 on the impact of 

routine skin care on the QoL, used the Farage QoL 
with an added skin care module. Responses were 
collected from participants before the study com-
menced, at the completion of product use and after 
a regression period, i.e., a period after no longer 
using the product.

Their results indicated a quality and efficacious 
skin care regimen can have a positive impact on 
QoL. The authors also concluded that differences 
in responses of the test groups were likely related to 
differences in the mean age and the amount of time 
they had to look after themselves.4

WEMWBS3: The WEMWBS3, on the other 
hand, is used to measure mental well-being in a 
population and during the evaluation of projects, 
programs and policies that aim to improve mental 
well-being. It uses a scale of seven to 14 items, 
along with five response categories, to provide a 
single well-being score. Questions can focus on how 
often respondents feel useful, relaxed, confident 
and more. 

This approach is illustrated in a recent paper 
from the University of Stirling, Scotland.5 Although 
not specific to skin care, in this work, researchers 
used WEMWBS3, among other tools, to investigate 
the psychological well-being of U.K. National 
Health Service (NHS) doctors during the COVID-19 

Check out Skin Health x Mental 
Wellness in our November/ 
December 2022 edition.

Want More from 
this Author?

Table 1. Structure of Farage Quality of Life Insturment2

Domains Sub-domains Number of items Definition

Quality of Life 1 Overall quality of life

Well-being

Emotion 5 Reflects a positive outlook on life

Self-image 5 Reflects self-acceptance, self-confidence and 
physical appearance

Self-competence 2 Reflects self-competence

Energy and vitality

Pesonal pleasure 7 Includes the things consumers do for leisure 
and pleasure

Physical state 4 Involves physical activites, energy and 
household activities consumers do

Routine activity 3 Involves routine daily things consumers do in 
their lives

Skin care module 5
Questions on empowerment, self-esteem, 

confidence, attractiveness and happiness 
with facial skin conditions
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pandemic to evaluate how they has been sup-
ported managerially. Results showed that doctors’ 
psychological well-being was vulnerable without 
effective NHS management and that safety, com-
munication and resources were paramount.

Impact of Skin Conditions on 
Well-being

As stated elsewhere, psychodermatology is 
evolving as a subspecialty in dermatology but is in 
its infancy, as the connection between skin disease 
and psyche has been underemphasized.6 In fact, 
there appears to be more research on the negative 
impact of poor skin health and personal care on 
mental health/well-being than the reverse; i.e., 
the positive impact that improved skin care and 
personal care can have on wellness. 

One report on mental health and skin disease 
in general published in 2020 highlighted the 
devastating impact of skin disease on all aspects 
of people’s lives. Survey responses received from 
544 individuals that had been diagnosed with 
a skin condition at some point were as follows; 

note that QoL impacts included avoidant coping, 
discrimination or direct physical limitation:7

•  98% of respondents said skin disease had 
affected their emotional well-being; 

•  93% stated it had affected their self-esteem;
•  87% stated it had directly affected their social 

life and leisure activities;
•  69% stated it had affected work or 

education; and
•  83% stated their sleep was affected.
  Acne in particular was confirmed to 

negatively affect self-esteem for all ages and 
especially impacted women or those with 
severe acne (as determined both subjectively 
and objectively). However, only a minority is 
reportedly seeking medical treatment.8 

The cost to the U.K. government in 2012 and 
2013 for lost working days due to skin disease 
as the main condition was £61 million (approx. 
US $74.51 million today).7 This highlights the 
substantial cost to the economy of skin disease-
related absenteeism.

Positive Impact of Skin Care
In terms of the positive impact of skin care on 

QoL, as the P&G study mentioned above,4 after 
28 days of using commercially available skin 
care products, consumer subjects saw significant 
improvements in three out of five skin care QoL 
measures. These specifically included improved 
feelings of empowerment, happiness and self-
esteem. These improvements remained two weeks 
after product use concluded. The quantitative 
improvement in overall QoL was stated as 0.088 
points on the FQoL scale after 28 days, and 0.111 
after 42 days.

In an online consumer study undertaken by 
Cosmetics Europe,9 of some 4,116 respondents, 
71% of reported that cosmetics and personal care 
products are important or very important in their 
daily lives. Almost the same proportion (72%) 
reported their QoL is improved by cosmetics and 
personal care products and 80% rated cosmetics 
and personal care products as important or very 
important in building up self-esteem. Consumers 
also rated good health and personal hygiene as the 
most important criteria of QoL – above financial 
stability or a rewarding job – and cosmetics and 
personal care products were key to achieving and 
maintaining this. 

The Cosmetic, Toiletry and Perfumery Associa-
tion (CTPA) has been measuring self-esteem for 
years. In its 2021 annual report,10 the association 

Market Intelligence

Agency and the awareness 
of consumers connecting 

healthy aging, mental 
health and self-care 

is increasing. 
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cited the importance of clear skin as found 
through a study CTPA commissioned from 
Opinium. Of 2,000 adults in the UK, clear skin 
was reported: as a self-esteem booster (72%) 
and alongside positive mental health (88%). 

Detrimental Effect of the 
Pandemic

The regular esteem-boosting skin care and 
cosmetic habits of consumers were negatively 
impacted by the pandemic, however. One study 
exploring self-care in relation to COVID-19 
identified changes in skin, hair and nail care 
routines in female undergraduate medical 
students.11 It also sought to determine whether 
such changes had any negative psychological 
impact on the students. 

Using an online questionnaire, the study 
found that of 218 respondents, 66% were not 
taking the same level of care for their skin, hair 
and nails as they did before the pandemic. This 
resulted in 69% reporting “feeling bad” because 
of this; 31% felt neutral and 0% felt good about 
it.

The aforementioned CTPA report12 revealed 
that 39% of adults felt the pandemic had 
negatively impacted their self-esteem. In fact, 
only 29% of adults reported having high self-
esteem in 2022 compared with 37% nine years 
prior, in 2013. Going back nine more years, 7% 
of adults said they had low self-esteem in 2004, 
compared with one quarter (~25%) of adults in 
2022. This seems to signal a downward trend in 
self-esteem, clearly related to the pandemic.

Conclusions
The QoL tools and measures described 

here represent first steps for building solid 
evidence to support investments in skin care 
for the mental health and well-being space. As 
noted, agency and the awareness of consumers 
connecting healthy aging, mental health and 
self-care is increasing. One recent investment 
of £98 million (approx. US $119.76) from a UK 
business and social enterprise-focused govern-
ment funder seems to support this as a future 
direction.13
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Polycitronellols are a 
new class of polyether 
polymers designed in 
accordance with the 
12 Principles of Green 
Chemistry and derived 

from natural terpene monomers. Their produc-
tion is enabled by a patented Process Intensified 
Continuous Etherification (PICE) method that 
is performed catalytically at near ambient 
temperature in continuous flow.1, 2 The result-
ing polymers are distinguished by their highly 
desirable and tunable sensorial properties, 
making them an ideal platform ingredient to 
elevate both the performance and sustainability 
of products, as will be outlined.

This review of polycitronellol polymers 
covers: 1) the historical context in which this 
new class of ingredients has been introduced; 
2) the chemistry of the polymers, including their 
sustainability and safety; and 3) an introduc-

tion of how to use them, both as a stand-alone 
ingredient and as an alternative to non-biode-
gradable ingredients. 

Background
Natural organic oils and waxes have been 

used in cosmetics and personal care formula-
tions for millennia3 and modern material 
science over the past century has enabled a 
wide variety of organic liquid polymers to 
further enhance sensory performance in these 
applications. Indeed, the personal care and 
cosmetic market alone is annually valued at 
more than US $450 billion, where these liquid 
polymers are deployed at a scale greater than 
700,000 tons per year.4 However, many of these 
materials (e.g., polyisobutene, silicone, polyac-
rylate, etc.) lack highly desirable sustainability 
attributes, including renewability, biodegrad-
ability and/or low carbon footprints. And, 
owing to an increased awareness of  
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• Polycitronellols are a new class of 
polyether polymers aligned with the 12 
Principles of Green Chemistry and derived 
from natural terpene monomers.

• This review covers the brief history and 
chemistry – including sustainability and 
safety – and introduces how to use them.
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environmental impacts, these deficits have resulted 
in considerable frustration among consumers 
and lawmakers.5, 6

Silicones, for example, were introduced to cos-
metics and personal care products in the late 20th 
century and have been widely adopted for their 
performance benefits including skin feel, shine 
and anti-foaming properties. While these benefits 
are tangible during use, they come with upstream 
and downstream liabilities, including a high green-
house gas (GHG) burden in production, and a lack 
of biodegradability in the environment post-use.5 
As a result, regulators have stepped in and begun 
to limit the use of certain classes of these materi-
als, specifically in rinse-off applications.6

For several decades, scientists and research-
ers have sought new materials that can deliver 
on performance across the entire life cycle of 
an ingredient, not just during use. In particular, 
since the publication of the 12 Principles of 

Green Chemistry in 1998, green chemistry 
has come to the fore as a primary approach to 
deliver on the need for both sustainability and 
next-generation performance across the entire 
chemical industry, including cosmetics and 
personal care.7 In 2009, the author’s company 
was founded at the Center for Green Chemistry 
and Green Engineering at Yale, which has since 
sought to deliver solutions to pressing needs in 
this consumer space; the polycitronellol polymer 
technology described here is one example. 

Polycitronellol Chemistry
Polycitronellol is produced with a unique 

method of polymerization1, 2 that involves the 
homo-etherificaton of isoprenyl terpenols, such 
as citronellol, as shown in Figure 1. This mild 
method produces highly ordered, end-on-end 
polymers that are clear, near-odorless and liquid 
at room temperature. Further, owing to the 
functional tail and head on the resulting poly-
mers, derivatization strategies can be deployed 
to modify the polymer properties across a wide 
variety of attributes, including viscosity, charge 
and hydrophobicity. Several of these modifica-
tions have already been commercialize;8 others 
are in development. 

Structure: Regardless of 
the state of derivatization, all 
polycitronellol-based ingre-
dients possess key structural 
features that include repeat 
methyl branching and 
dimethyl ether linkages. 
Together, these structural 
motifs contribute to a highly 
unique and desirable sensory 
profile. When thinking about 
these motifs in the context 
of other known ingredients, 
there are two materials worth 
mentioning: 1) silicones, 
which also possess a repeat 
dimethyl ether linkage, and 
2) squalane, which shares the 
classic isoprenoid-type methyl 

All polycitronellol-based ingredients possess 
key structural features that include repeat 

methyl branching and dimethyl ether linkages.

Sustainability and ethics in beauty and 
wellness products are considered "very 
important" to 44% of 18 to 36 year-olds but 
just 22% of those 55+.

Source: Forbes

Figure 1. Polymerization of terpenols to create polycitronellol 
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branching motif. These similarities are high-
lighted in Figure 2. 

As noted, the configuration of these struc-
tural motifs manifests in a feel property unlike 
traditional organic polymers while still contain-
ing structural motifs that are familiar to known 
metabolic pathways for facile biodegradation 
in the environment.9 This makes polycitronellol 
and its derivatives especially well-suited for high 
performance rinse-off applications in cosmetics 
and personal care.

Sustainability: Taken as a whole, poly-
citronellol begins with terpenes generated as 
byproducts from the pulp and paper and rosin 
industries. These forest-derived terpenes are 
then put through the described mild 
polymerization reaction to generate 
the resulting polymers, which per-
form at the highest-level during use, 
and then are easily reintegrated into 
the biosphere through biodegrada-
tion. This virtuous life cycle results in 
a significantly reduced GHG burden 
in a quantitative life cycle analysis 
(LCA). As shown in Figure 3,10, 11 
when a full cradle-to-grave analysis 
is considered alongside the GHG 
burdens of land use, polycitronellol 
has a significantly reduced (~60-80% 
lower) carbon footprint compared 
with other commonly used ingredi-
ents in cosmetics and personal care; 
note that the cradle-to-gate analyses 
do not account for the carbon 
introduced to the environment from 
previously sequestered sources such 
as petroleum reserves, whereas 
cradle-to-grave analyses do. 

Safety: Of course, no new 
ingredient can be adopted into 
cosmetics and personal care unless 
it is completely biocompatible, 
and polycitronellol is no exception. 
This material has been tested and 
confirmed to be non-allergenic 
and non-irritating to the skin 
and eyes, as well as safe from a 
toxicity perspective.12

Polycitronellol 
Applications

As was described, owing to its 
unique structure, the polycitro-

Figure 2. Comparison of structural motifs in common 
cosmetic ingredients and polycitronellol

Figure 3. Carbon footprints of commonly used ingredients 
compared with polycitronellol7, 8

nellol platform can cover a wide range of physical 
properties and therefore be used in many different 
ways. It affords benefits including a high refractive 
index, rapid pigment wetting and desirable sensory 
properties. Following is a overview of some key uses 
of polycitronellol and one of its derivatives, poly-
citronellol acetate, in hair, skin and color cosmetic 
formulations. The representative physical properties 
of these two materials are shown in Table 1.

Hair applications: Due to their high refractive 
index, polycitronellol and polycitronellol acetate can 
be used in hair and scalp oils to restore shine. Also, 
thanks to their high slip, the materials can impart 
improved combability in shampoo and conditioning 
applications.
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Other benefits include heat protection and 
anti-frizz benefits with minimal buildup. Heat 
protection was evaluated in a controlled studya 
using a hot iron at 450ºF. Ten strokes from root-
to-tip were applied at a rate of 10 sec per stroke 
to treated and untreated hair tresses, and the 
hair denaturation temperature was measured by 
differential scanning calorimetry (DSC). Both 
polycitronellol- and polycitronellol acetate-
treated hair tresses had significantly higher 
denaturation temperatures (as much as 7ºC 
higher) than both the control and the silicone-
treated hair tresses, indicating the preservation 
of cross-link density and heat protection (data 
not shown).

Anti-frizz studies were performed by analyz-

ing the volume of treated and untreated hair 
with image analysis software. Frizzy hair tresses 
in their native state were treated with polycitro-
nellol, polycitronellol acetate and comparable 
silicones, and placed in 80% relative humidity 
chambers. The volume of the tresses was then 
compared with a control sample to determine 
relative frizz reduction. Both polycitronellol 
and polycitronellol acetate were as good, if not 
better, than silicone 100 cs and silicone 350 cs at 
reducing frizz at both the initial timepoint and 
the 8 hr mark (data not shown).

Finally, buildup on hair was evaluated, again 
compared with silicone, using a controlled 
repeat application study. ATR-FTIR spectros-
copy determined buildup on hair after 10 
application/rinse cycles of the neat ingredient 
on hair tresses. One example IR comparison 

Figure 4. ATR-FTIR spectrum analysis of hair surface after 10× applications of neat ingredient

Table 1. Example Physical Properties of Polycitronellol, Polycitronellol Acetate and 
Dimethicone Comparators

Property Polycitronellol Polycitronellol Aetate
Dimethicone 

(50 cSt)
Dimethicone  

(350 cSt)

Appearance Clear liquid Clear liquid Clear liquid Clear liquid

Odor Slight fresh Slight fresh Light Light

Viscosity (cSt @ 25°C) 28-60 280-450 45-55 330-370

Refractive index @ 25°C 1.4-1.5 1.4-1.5 1.4-1.41 1.4-1.41

Surface tension 
(mN/m @25°C) 27-33 25-35 320-22 20-22

Density (g/mL) 0.850-0.950 0.850-0.950 0.9-1.0 0.9-1.0

Boiling point (°C) > 200 > 200 > 200 > 200

Color (APHA) < 50 < 50 < 50 < 50

Bio-based (%) 100% > 90% 0% 0%

a TRI-Princeton 
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between polycitronellol acetate and silicone D5, 
shown in Figure 4, demonstrates considerably 
less buildup with polycitronellol acetate.

Polycitronellol was also found to have 
significantly less buildup than silicones using 
this methodology (not shown). These proper-
ties suggest polycitronellol ingredients could 
impart salon performance in hair care products 
including serums, styling agents, shampoos 
and conditioners. 

Skin applications: Polycitronellol also 
possesses benefits for skin care including, again, 
sensorial properties as well as anti-foaming 
activity. With regard to sensory properties, poly-
citronellol materials were shown to track closely 
with silicones in terms of their slip and residual 
after feel. A third party expert panelb composed 
of 40 individuals that compared the feel proper-
ties of polycitronellol with a silicone of similar 
viscosity (350 cs) confirmed near-identical 
sensory properties, as shown in Figure 5. Note 
that both the polycitronellol and the silicone are 
distinguished by their non-greasy, slippery feel 
property, both during rubout and after 20 min 
on the skin. 

This overlap in feel property with silicones 
extends across the polycitronellol series, 
tracking well with viscosity. As an additional 

Forest-derived terpenes are put through a 
mild polymerization reaction to generate the 

polycitronellol polymers.

example, polycitronellol acetate had a near identi-
cal sensory profile to silicone 100 cs, as shown in 
Figure 6.

Further, polycitronellol has been observed to 
reduce micro-foaming in o/w emulsions, making it 
appropriate for the formulation of skin lotions and 
creams that readily rub to absorption. Indeed, in 
a standard Ross-Miles foam test, the foam reduc-
tion activity of polycitronellol was observed to be 
comparable to that of silicones (data not shown).

Click Above to Play
b Sensory Spectrum

CT2301_Research_Foley_DM.indd   31CT2301_Research_Foley_DM.indd   31 12/21/22   11:48 AM12/21/22   11:48 AM



Research

DM7 | www.CosmeticsandToiletries.com    Vol. 138, No. 1 | January 2023 

Color cosmetics: Given the importance of reliable 
pigment dispersion in color and SPF formulations, one 
of the most compelling benefits of polycitronellol is its 
pigment wetting power, which is faster and at higher 
loadings than many incumbent pigment carriers includ-
ing silicones. This results in more facile formulation and 
improved color and dispersion. Some example wetting 
times are shown in Table 2. Here, polycitronellol and 
dimethicone systems were screened for pigment wet 

out time in combination with representative 
dispersants such as polyhydroxystearic acid 
(PHSA), PEG-5 laurate (P5L) and PEG-14 
laurate (P14L).13

Future Developments
The polycitronellol series has been shown to 

possess many desirable attributes across a range 
of benefits for cosmetics and personal care, 
including sustainability. This chemistry will con-
tinually be developed to extend its applications 
while further derivatives are commercialized 
and additional polyterepenes are deployed. 

For example, polycitronellol mono-, di- and 
triesters are being developed to build molecular 

Figure 6. Sensory comparison of polycitronellol acetate and silicone 100 cs

Figure 5. Sensory comparison of polycitronellol and silicone 350 cs

Check out this and more in our  
July/August 2022 edition.

Upcycled and Zero  
Waste Beauty
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weight and viscosity for structuring and 
film forming agents. Also, polycitronel-
lol materials with hydrophilic motifs 
are being investigated as surface active 
agents for emulsification and cleansing 
applications. 

There will clearly be continued 
development with the polycitronellol 
material to meet the needs of formulators 
and chemists seeking next-generation 
performance across the entire lifecycle of 
the ingredient, not just the in-use phase.

Acknowledgements: The author wishes to thank 
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Spectrum, American Colors and the entire P2 
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Table 2. Pigment Wet Out Times of Polycitronellol and 
Dimethicone Systems 

Titanium dioxide (60%)
Pigment 

wet out time 
(approx. seconds)

Carrier 

Polycitronellol (34%)/
PHSA (6%) 43

Dimethicone 350 cs (34%)/
PHSA (6%) 172

Dimethicone 350 cs (40%) 165

Dimethicone 350 cs (34%)/
P4L (6%) 150

Dimethicone 350 cs (34%)/
P14L (6%) 180

Pigment Yellow Iron Oxide (61%)

Carrier
B1 Polycitronellol (39%) 150

B2 Dimethicone 350 cs (39%) 960

Pigment Red Iron Oxide (61%)

Carrier

Polycitronellol (36.6%)/
PHSA (2.4%) 23

Dimethicone 350 cs (36.6%)/
PHSA (2.4%) 85

Natural organic oils and waxes have been used in formulas for millennia; 
modern material science has enhanced their sensory performance
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Curcuma longa, 
commonly known 
as turmeric, has 
been known as an 
herbal and comple-
mentary medicine 

for ~4,000 years in the ayurvedic culture in 
India.1 It was named in Atharvaveda, the first 
book on ayurveda (approximately 1,000-1,500 
B.C), for mono-herbal use.3 Susruta's Ayurvedic 
compendium, dating back to 250 B.C., recom-
mends an ointment containing turmeric to 
relieve the effects of poisoned food. It was also 
used by Buddhist monks to dye their robes, 
and there is evidence that turmeric was used 
in traditional Chinese medicine around 1,000 
years ago – with a mention in the Pent-Sao of 
the 7th century.2

Traditionally, turmeric has been utilized 
in many ways, e.g., inhaling the fumes from 
burning turmeric to reduce congestion; using 
turmeric juice to heal wounds; and applying 
turmeric paste for various skin conditions. 
It is used as a spice and to both impart color 
and preserve food.1 In India, wedding brides 
and grooms are even smeared with a paste of 
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turmeric and then given a bath, as turmeric is 
regarded as auspicious and holy.3

Since it is an antioxidant and has germicidal 
properties, turmeric has found extensive use 
in cosmetics. A long list of skin care benefits 
is associated with the ingredient, including 
the treatment of acne, blemishes, dark spots 
and hyperpigmentation, and to address skin 
conditions such as eczema and psoriasis. It 
additionally helps to heal and prevent dry skin, 
and to slow the skin aging process.1

The present article delves into these 
multifaceted benefits for beauty and offers 
formulating considerations for using turmeric. 
First, however, it reviews the phytochemical 
constituents and properties of turmeric that 
impart these effects.

Phytochemical Composition
A number of compounds have been 

isolated and characterized from turmeric. 
The main entities include curcumin, desme-
thoxycurcumin, mono demethoxycurcumin, 
bisdemethoxycurcumin, dihydro curcumin 
and cyclo curcumin. At least 185 compounds 
of terpenes have been isolated or detected 

from the leaves, flowers, roots and rhizomes 
of Curcuma longa, including 68 monoter-
penes, 109 sesquiterpenes, five diterpenes and 
three triterpenoids.4

Turmeric yields a 1.5% essential oil upon 
steam distillation. This consists of 56% sesqui-
terpene ketones (turmerones) and 9% tertiary 
alcohol. An oleoresin containing all the aroma 
and flavor of turmeric can be obtained upon 
solvent extraction, followed by removal of 
the solvent. 

In general, the essential oil comprises:5 
ar-turmerone (20.50%), β-sesquiphellandrene 
(5.20%), 2-methoxy-4-vinylphenol (5.11%), 
cis-β-elemenone (4.32%), isolongifolol (3.98%), 
geranyl-p-cumene (2.83%), β-turmerone 
(2.77%), β-curcumene (2.58%), β-vatirenene 
(2.50%), β-caryophyllene (2.37%), α-curcumene 
(2.27%), furanodiene (2.24%), γ-curcumene 
(2.23%), α-turmerone (2.22%), α-cedrene 
(1.84%), β-sesquiphellandrene (38.69%), 
α-curcumene (18.44%) and p-mentha 1,4(8)
diene (16.29%).

Next, this article takes a closer look at 
the functions of these compounds and the 
benefits they offer for cosmetics and personal 
care products.

Antioxidant
Turmeric’s antioxidant effect is due to its 

main curcumin content and can be explained 
by different mechanisms. Being a lipophilic 
compound, curcumin is an efficient scavenger 
of peroxyl radicals. In fact, it can neutralize 

A long list of skin care benefits is associated 
with turmeric, including the treatment 

of acne, blemishes, dark spots and 
hyperpigmentation.

The ayurvedic products market is expected 
to reach $28.83 million by 2030, expanding  
at a 12.3% CAGR.

Source: GlobalNewswire
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several forms of free radicals, such as reactive 
oxygen species (ROS) and nitrogen species, and 
it modulates the activity of glutathione, catalase 
and superoxide dismutase (SOD) enzymes, which 
also neutralizes free radicals. Curcumin addi-
tionally inhibits ROS-generating enzymes such 
as lipoxygenase/cyclooxygenase and xanthine 
hydrogenase/ oxidase. 

Similar to vitamin E, curcumin is consid-
ered a chain-breaking antioxidant, although its 
activity has been detected to be about 10 times 
that of vitamin E. Taken together, turmeric and 
its active constituents display high potential 
in the treatment of diseases correlated with 
oxidative stress.6, 7

Anti-Inflammatory
Inflammation is the cause of many chronic 

diseases, such as allergies, psoriasis, depression, 
fatigue and many more. Tumor necrosis factor α 
(TNF-α) is a major mediator of inflammation in 
most diseases. It is regulated by the activation of a 
transcription factor, nuclear factor (NF)-κB.

In addition to TNF-α, NF-κB is also activated 
by most inflammatory cytokines; Gram-negative 
bacteria; various disease-causing viruses; environ-
mental pollutants; chemical, physical, mechanical 
and psychological stress; fatty acids; UV radiation; 
cigarette smoke; and other disease-causing fac-
tors. Therefore, agents that down regulate NF-κB 
and NF-κB-regulated gene products have potential 
efficacy against several of these diseases. Curcumin 
has been shown to block NF-κB activation increased 
by several different inflammatory stimuli.6, 10

Anti-aging Active
Human aging is a complex process influenced 

by a combination of intrinsic and extrinsic factors. 
Intrinsic factors include genetics, cellular metabo-
lism, hormonal and metabolic processes, eating 
habits, stress, exercise, dehydration, sleeping habits 
and the use of drugs. Extrinsic factors include 
repeated UV exposure, pollution, ionizing radiation, 
chemicals, toxins, smoking, magnetic waves, blue 
light and medications that can trigger or accelerate 
skin damage.
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During aging, the most important change 
happens in immune reactivity associated with 
cell differentiation stages and the phenomenon 
of inflammaging, which is considered the basis 
of most age-related diseases. In inflammaging, 
levels of cytokines such as IL-1, 2, 6, 12, 15, 18, 
22 and 23; TNF-α; and INF increase while there 
is a decrease of anti-inflammatory factors such 
as IL1-Ra, IL-4, IL-10 and TGF-b. The natural 
antioxidant system can also be depleted in a 
setting of chronic inflammation, resulting in an 
imbalance of the redox status and prolonged 
oxidative stress, eventually resulting in cutane-
ous aging. 

Due to its known anti-inflammatory and 
antioxidant effects, curcumin can counteract the 
pro-inflammatory state that is believed to par-
ticipate in many age-related diseases. As stated, 
curcumin acts directly by targeting and scaveng-
ing ROS and their production, and through the 
NF-B signaling pathways, which can suppress 
the pro-inflammatory state involved in the etiol-
ogy of aging and age-related diseases.8, 9

Antibacterial and 
Antifungal Agent

Curcumin has reported antibacterial, 
antifungal and antiviral activities. In a study 
by Adamczak, et al.,11 curcumin’s efficacy was 
tested against more than 100 strains of patho-
gens belonging to 19 species. This activity was 
determined by the broth microdilution method 
and by calculating the minimum inhibitory 
concentration (MIC). Results showed curcumin 
had greater strain-specific activity against Gram-
positive bacteria than Gram-negative bacteria. 
The minimum inhibitory concentrations (MICs) 
of curcumin ranged from 31.25 to 5,000 µg/ mL. 
For five clinical isolates of pathogen,  
curcumin was effective at a concentration of 
2,000-3,000 µg/mL. 

In other work, the efficacy of curcumin to 
control skin disorders was investigated both 
in vitro and in vivo in animal models.8 As the 
authors explained, cutaneous infections may 

be caused by a wide variety of microorganisms, 
including bacteria, fungi, viruses and parasites. 
Among Staphylococcus spp., S. aureus is respon-
sible for a wide spectrum of skin infections such 
as boils, impetigo, cellulitis and folliculitis. 

In vitro studies demonstrated that S. aureus 
is one of the Gram-positive strains susceptible 
to the inhibitory effect of curcumin. Significant 
dose-dependent microbicidal activity against 
both S. aureus and Propionibacterium acnes 
was obtained by blue light-activated curcumin.8 

This experimental evidence suggested curcumin 
alone or combined with phototherapy may be 
promising to treat bacterial and fungal skin 
diseases, potentially overcoming the multi-drug 
resistance of pathogens. 

Pollution Protectant 
Pollution factors such as smoke, particulate 

matter and chemicals negatively impact human 
health in various ways, such as respiratory or 
skin diseases due to an increase in inflamma-
tion. Particulate matter especially can cause 
negative acute and chronic diseases of the 
respiratory system, including the upper airways. 

In a study conducted by Kim, et al.,12 urban 
particulate matter applied to nasal fibroblasts 
was found to significantly increase ROS produc-
tion in a dose-dependent manner. This exposure 
also caused the activation of extracellular 
signal-regulated kinase (ERK) to increase HO-1 
expression and decrease SOD2 expression. 

Treatment with curcumin reduced the urban 
particulate matter-mediated increase in ROS 
in a dose-dependent manner and inhibited the 
activation of ERK. Nrf2 production was also 
promoted to decrease the expression of HO-1 
and SOD2 by curcumin. This study therefore 
suggested that curcumin has antioxidant effects 
and may be useful in the prevention of damage 
caused by urban particulate matter.

Anti-acne Active
With its known anti-inflammatory and 

antimicrobial effects, curcumin is a natural 
contender for acne treatment. In a study by 
Chi-Hsien, et al.,13 the antimicrobial activities 
of curcumin-loaded lauric acid vehicles and a 
curcumin/lauric acid mixture were investigated. 
Curcumin-loaded vehicles and curcumin/lauric 
acids were serially diluted and incubated with 
P. acnes in reinforced clostridium medium for 
24 hr to determine their growth condition. 

Check out this and more in our  
July/August 2022 edition.
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Results indicated that 0.43 µg/mL curcumin 
in the vehicle containing 17.2 µg/mL lauric acid 
inhibited 50% of bacterial growth. The mixture 
of curcumin and lauric acid in DMSO inhibited 
50% of P. acnes growth at high concentra-
tions (both 11.9 µg/mL). From these results, 
the antimicrobial activity of curcumin-loaded 
vehicles could be confirmed. Further, this activity 
was significantly enhanced by loading it in lauric 
acid vehicles.

Another study investigated both ingested and 
topically applied turmeric, whereby 53 subjects 
were divided into four groups: active oral tablet + 
active topical gel; active oral tablet + active topi-
cal cream; active oral tablet + placebo topical; 
and placebo oral tablet + placebo topical for-
mula. Of the four groups, the active oral tablet + 
active topical cream showed the greatest efficacy 
in treating acne.14 

Curcumin can counteract the pro-inflammatory 
state that is believed to participate in many 

age-related diseases.

Hair and Scalp Care
Due to its antioxidant, antibacterial and anti-

fungal properties, turmeric could be useful to 
treat dandruff and scalp infections, although few 
studies have been carried out to test its  efficacy 
for hair care applications. 

One study examined coconut oil with 
turmeric as an antifungal active. In address-
ing complaints of itching, hair loss and scales 
caused by the dandruff-causing fungus Pityspo-
rum ovale, the turmeric blend showed similar 
efficacy to a 2% ketoconazole shampoo.15

Oral Care 
Periodontal disease is a chronic inflamma-

tory process caused by Gram-negative anaerobic 
bacteria that accumulate in the gingival sulcus. 
Prevotella intermedia is a major periodontal 
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pathogen that is dominant in the subgingival 
flora of patients with adult periodontitis, acute 
necrotizing ulcerative gingivitis and pregnancy 
gingivitis.

Rastogi, et al., showed that as an adjunctive 
therapy in periodontitis patients, curcumin at 
1% used as a subgingival irrigant resulted in 
significant reduction in bleeding on probing 
and redness, compared with chlorhexidine or 
saline groups. These results can be attributed to 
curcumin’s anti-inflammatory and antioxidant 
properties, which resolved inflammation at an 
earlier stage than chlorhexidine – which acts as 
an antibacterial only.16

UV and UV Damage 
Protection

Concerns have been raised over the potential 
side effects of synthetic UV absorbers, giving 
rise to demand for natural alternatives. Several 
studies have tested the efficacy of natural 
molecules and as a polyphenol, curcumin can 
minimize damage caused by UV exposure.

In an in vitro model by Deng, et al.,17 Nrf2 
was knocked down in HaCaT cells to verify the 
Nrf2 role in the protective effects of curcumin. 
Results showed the application of curcumin 
effectively induced Nrf2 nuclear accumulation 
in HaCaT cells and attenuated UVA (or UVB)-
induced HaCaT cell damage. Conclusively, 
curcumin protects HaCaT cells against UV 
exposure-induced photo-damage by regulating 
Nrf2 expression.

The ability of curcumin to protect human 
dermal fibroblasts was confirmed in a study by 
Liu, et al.18 When the cells were treated with 
curcumin followed by UVA irradiation, the rates 
of cell death and ROS levels were decreased 
significantly, compared with the UVA irradia-
tion-only group. This study demonstrates that 
curcumin can inhibit or scavenge UVA-induced 
ROS to minimize damage to cells.

Heng observed19 that in some patients having 
skin and sun burns, a topical turmeric gel sped 
the healing process. This rapid healing in skin 
and sun burns is likely due to the capability of 
curcumin to block phosphorylase kinase-depen-
dent phosphorylation and phosphatidylinositol 
3-kinase through NF-kB-dependent pathways. 
Subsequently, the damaged tissues “rescued 
from cell cycle arrest” healed rapidly without 
residual scarring.19

Formulating with Turmeric
Though turmeric has many proven proper-

ties, its use in cosmeceutical applications can 
be hindered due to its strong color and stabil-
ity issues. Since curcumin is hydrophobic in 
nature, it has relatively low water solubility 
and curcumin degrades faster when it is sur-
rounded by water due to factors such as pH and 
hydroxyl ions.

It can, however, be directly dissolved into 
vegetable oils (lipids). This process has been 
extensively used in Indian culinary successes, 
which is one reason why Indians consume great 

Research

To overcome the formulation challenges associated with curcumin, ingredient suppliers have taken several approaches, including 
creating blends.
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amounts of curcumin in their food.20 For personal 
care, it can be incorporated into a lipid emulsion 
easily, which offers better delivery and stability.

To overcome the formulation challenges 
associated with curcumin, ingredient suppliers 
have taken several approaches, including creating 
blends such as turmeric oil and butter; solutions 
with an SPF; and combinations of curcumin, 
saffron, amla extract, omega-3 and more for added 
SPF, skin brightening and anti-aging benefits. 
Another approach, referred to as internal stabiliza-
tion, leverages natural antioxidants without the 
use of synthetic preservatives or antioxidants.

Conclusion
With a 4,000-year history of safe use – includ-

ing in foods – and proven clinical studies, turmeric 
offers a multifunctional solution for personal care 
formulations. Its active constituent, curcumin, is 
not a new molecule and is it registered with many 
regulatory bodies; curcumin is also registered as 
GRAS with the U.S. Food and Drug Administra-
tion. The ingredient therefore is proposed as a 
natural active for numerous cosmetic and personal 
care benefits; from antioxidant, anti-inflammatory 
and anti-aging, to antibacterial, anti-fungal and 
UV damage protection.
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The predominant cause 
of global morbidity and 
mortality is lifestyle-related 
chronic diseases,1 many 
of which can be addressed 
through ayurveda, with 

its focus on healthy lifestyle practices and the 
regular consumption of adaptogenic herbs. 
Of all the herbs used in ayurveda, Ocimum 
sanctum Linn, also known as holy basil or 
tulsi, is preeminent, and scientific research is 
now confirming its beneficial effects for health 
as well as beauty.

This article reviews the reported benefits 
of tulsi and proposes its use in anti-stress 
cosmetics, among other skin and hair care 
applications. It also considers the eco-friendly 
characteristics and sustainable certification of 
the ingredient.

History and Uses
Tulsi in Sanskrit means “the incomparable 

one,”1 and is said to have both medicinal and 
spiritual properties. It has a strong history 
in ayurveda,2 with use in approximately 300 
treatment cases, demonstrating its importance. 
Ayurveda describes tulsi as the “mother medi-
cine of nature” and/or “queen of herbs” and 
reveres the plant as an elixir of life. Through-

Vinay Kumar Singh

Bangalore, India

out the world, tulsi has been used for centuries 
in forms such as dried powder, herbal tea or 
oil — the royal oil, in particular, is believed to 
strengthen the mind and heart.

Tulsi also has a rich history of uses in other 
societies.3 In ancient Egypt, is it believed to 
have been used as an embalming and preserv-
ing herb, as it has been found in tombs and 
mummies. Perhaps due to this application, 
tulsi became a symbol of mourning in Greece. 
In Jewish folklore, the plant was believed to 
add strength while fasting; in Portugal, basil 
plants are gifted to loved ones or for certain 
religious holidays.

Many Indian families today keep tulsi 
plants in their homes for medicinal, religious, 
spiritual and aesthetic values. It is found even 
in the slums of Mumbai, Chennai and other 
cities of India.4

Tulsi Plant and 
Phytoconstituents

Tulsi is a leafy, erect herb with tall and hairy 
stems belonging to the mint or Lamiaceae fam-
ily. There are three variants: Rama tulsi is the 
most common type, with broad, bright green 
leaves that are slightly sweet; Shyama/Krishna 
or dark tulsi, with less common purplish-green 
leaves; and the common wild Vana tulsi. Each 

Holy Basil (Tulsi) for Holy Basil (Tulsi) for 
Eco-friendly Anti-stress Eco-friendly Anti-stress 
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is used in the same way to treat ailments and 
has a similar taste.5, 6 

Some of the phytochemical constituents 
in tulsi include oleanolic acid, ursolic acid, 
rosmarinic acid, eugenol, carvacrol, linalool 
and b-caryophyllene (~ 8%).7 Tulsi essential oil 
consists mostly of eugenol (~70%), b-elemene 
(~11.0%), b-caryophyllene (~8%) and ger-
macrene (~2%), with the balance being various 
trace compounds; mostly terpenes.8

Health Benefits
The health benefits of tulsi have been 

examined in hundreds of in vitro, animal and 
in vivo scientific studies. These reveal effects 
ranging from antimicrobial, anti-diarrheal, anti-
oxidant, anti-inflammatory, chemopreventive, 
and neuro- and cardio-protective, to analgesic, 
immunomodulatory, memory enhancement, 
and adaptogenic and anti-stress, among 
many others.9-12 

Many of these benefits can be attributed 
to the plant’s ability to assist with the body's 
internal housekeeping and to protect the body 
from toxin-induced damage. These functions are 
often credited to tulsi’s high phenolic content 
and antioxidant properties.13 

More specifically, studies have shown that 
tulsi increases the body’s levels of antioxidant 
molecules such as glutathione, and enhances the 

activity of antioxidant enzymes such as super-
oxide dismutase and catalase, which protect 
cellular organelles and membranes by absorbing 
damaging free radicals caused by the lack of 
oxygen14 and other toxic agents.15, 16 

Indeed, one of the benefits of tulsi leaves 
for health is DNA protection. The herb is a 
good source for phytonutrients such as vicenin 
and orientin that are effective in protecting 
chromosomes as well as cell structures from 
oxygen-based damage and radiation.42, 43

Additional research has revealed tulsi has 
antibacterial, antiviral and antifungal activity 
against many pathogens responsible for human 
infections.17 The herb has also been shown to 
boost defenses by enhancing immune responses 
in non-stressed and stressed animals and 
healthy humans.

Stress Response and 
Modern Life

Considered a potent adaptogen, tulsi imparts 
a unique combination of pharmacological 
actions44, 45 that promote well-being, resil-
ience, adaptation to stress and homeostasis.18 
Specific to stress response, there is mounting 
evidence46, 47 that tulsi can address physical, 
chemical, metabolic and psychological stress. 
For example, it has been found48 to protect 
organs and tissues against chemical stress from 
industrial pollutants and heavy metals, as well 
as physical stress from prolonged physical exer-
tion, ischemia, physical restraint and exposure 
to cold and excessive noise. Tulsi additionally 
has been shown to counter metabolic stress 
through normalization of blood glucose, blood 
pressure and lipid levels, and psychological 
stress through positive effects on memory and 
cognitive function as well as through anxiolytic 
and anti-depressant properties.49 It even demon-
strates cortisol-lowering effects.19

These benefits are especially relevant con-
sidering that modern life is fraught with stress. 
Mobile devices and the internet have increased 
the pace of life, and many feel overwhelmed 

There is mounting evidence that tulsi can 
address physical, chemical, metabolic and 

psychological stress.

The market for ayurvedic products including 
personal and health care, is projected to reach 
US $28.8 billion by 2030; a 12.3% CAGR from 
2020-2030.

Source: Market Research Future

Check out this and more in our  
May 2022 edition.

The Emotion Paradox in 
Product Testing
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by an ever-expanding ocean of data. In turn, 
industrial agriculture has increasingly exposed 
consumers to unhealthy processed and pack-
aged foods, pesticides and other toxic industrial 
chemicals. Society is amidst a global pandemic 
of obesity, diabetes, cancer, dementia, depres-
sion and other chronic diseases caused by 
modern lifestyles as well as their associated lack 
of physical activity and high intake of sugar, fat, 
salt, alcohol and tobacco.

In many cases, urban dwellers are also 
faced with increasing wealth inequality; social 
isolation; excessive noise, air, water and soil 
pollution; and disconnection from nature. 
Thus, while industrialization has led to longer 
life spans and increases in human populations, 
preventable lifestyle-related trade-offs have 
caused chronic diseases that are now recognized 
as the greatest cause of death on the planet.20 
The solutions to this current health crisis are 
therefore more likely to be found at home in 
individual behaviors, rather than in medical 
clinics, hospitals or pharmacies.

Skin and Hair Care
The benefits of tulsi can be translated into 

hair and skin care; for instance, its aforemen-
tioned ability to counteract the negative effects 
of stress in hair and skin. Tulsi also is rich in 
antioxidants,21 which are ubiquitous in anti-
aging and skin care products, among others. 
Indeed, the plant’s leaves and essential oil have 
been used in beauty regimens of Indian women 
since time immemorial for everything from 
pimples, acne and blackheads, to dandruff 
and hair loss. Following are some more recent 
reports of tulsi’s benefits for skin and hair care. 

Antibacterial properties: Tulsi leaves have 
proven antibacterial properties related to their 
volatile oils that contain linalool, estragole, 
myrcene, eugenol, cineole and limonene. More 
specifically, experts have discovered the herb can 
restrict the growth of bacteria including Staphy-
lococcus aureus, Listeria monocytogenes, Yersinia 
enterocolitica, Escherichia coli and Pseudomonas 
aeruginosa. This suggests its application in hand 
sanitizers, or to preserve formulas.22

Anti-inflammatory effects: Many studies 
have shown that the chemical compounds of 
tulsi are effective in curing swelling and pain 
caused by inflammation.23 The herb can impart 
anti-inflammatory properties thanks to the 
ability of its volatile oils to block the enzyme in 

the body known as cyclooxygenase. Its effects have 
been reported to match those of anti-inflammation 
medications such as ibuprofen and aspirin, which 
also inhibit cyclooxygenase.24

Preventing blackheads: Blackheads are 
caused when dirt and oil clog pores, become 
oxidized and turn black. As a skin toner, tulsi has 
been recommended to clear out blackheads and 
make the skin look smoother.25

Relieving itch and skin infection: Tulsi also 
contains the compounds thymol and camphene, 
which can help against itch, irritation and infec-
tions.26, 27 Camphene can also impart a cooling 
effect in skin.

Skin radiance/brightening: According to 
one ayurvedic brand, tulsi supports glowing, 
radiant skin due to its antioxidants and natural 
oils. Moreover, its ursolic acid improves skin tone 
by clearing away dead skin cells and removing 
dirt, making skin look brighter.28 In addition, the 
antioxidant, antimicrobial and other properties 
of tulsi can protect skin against stressors that dull 
and darken skin, including UV rays, pollution, 
infections and stress.

Skin toning/tightening, anti-aging: Tulsi 
leaves can impart anti-aging effects by tightening 
and toning skin, thanks to its antioxidant and 
flavonoid content.29, 30, 50 The herb also promotes 
anti-aging effects by fighting oxidative stress and 
free radical damage,29 in turn slowing the aging 
process and formation of fine lines, wrinkles and 
age spots. In addition, it boosts the growth of new 
skin cells to give skin a youthful, supple, soft and 
fresh texture.51, 52 Furthermore, its linoleic acid 
content provides hydrating properties to skin; it 
is a precursor for ceramides to support barrier 
repair and prevent TEWL.31

Anti-dandruff, scalp care: Due its to anti-
fungal, antibacterial and skin-relieving properties, 
tulsi is effective in treating scalp irritation, flaking, 
itch and dandruff. It also has been reported to 
clean the scalp and hair by removing dead cells 
and impurities.26, 27, 32, 33

Boosting hair growth: Tulsi is rich in nutri-
ents, vitamins, minerals and antioxidants and can 
increase blood flow to the scalp. These properties 
reportedly boost the process of hair growth and 
strengthen hair strands, preventing breakage.34, 35

Preventing premature hair graying: Tulsi’s 
antioxidant action and mineral content can 
prevent hair from losing color. Antioxidants have 
tyrosinase-inhibition activity, which results in the 
prevention of graying.36, 37, 53, 54, 61-63
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Oral health, teeth whitening: As a member 
of the mint family, tulsi can be used to prevent 
pyorrhoea, bad breath and other periodontal 
diseases. In addition, it has been recommended 
to whiten teeth thanks to its natural bleaching 
properties.38-40, 55, 56, 63-65

Immunity support: Finally, tulsi is believed 
to help strengthen the immune system,9 which 
aligns with recent industry interest in immuno-
cosmetics.41 This is due in part to its effects in 
regulating stress and eliminating free radicals, 
which increase the body’s ability to resist stress, 
among other benefits.

Eco-friendly and Sustainable
Tulsi is likely to have a low water footprint, 

as it generally takes 322 liters of water to 
produce 1 kg of vegetables (39 gallons of water 
to produce 1 pound of vegetables). It has a low 
carbon footprint, producing approximately 
1.6 kg CO2e for 1 kg (2.2 pounds) of the herb, 
which is the car driving equivalent of 3.75 miles 
or 6 km.57 

The ingredient additionally is relatively 
sustainable and has a low impact on the 
environment, causing no known damage to air, 
water, land, soil, forests, etc., so long as pesti-
cides were not used in its cultivation.57 In fact, 
tulsi has been shown to help environment, as it 
recently was found capable of releasing oxygen 
for 20 hours.58, 59 Moreover, absorbs carbon 
dioxide, carbon monoxide and sulfur dioxide 
from the environment.59, 60 

Tulsi can impart anti-inflammatory properties 
thanks to the ability of its volatile oils to 

block the enzyme cyclooxygenase in the body.

Check out this and more in our  
July/August 2022 edition.

Cosmetic Polysaccharides 
as Prebiotics for Skin
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Demand for tulsi with sustainability certi-
fications (e.g., organically grown, biodynamic 
and/or fair trade) appears to be increasing, 
evidenced by the fact that Indian farms are 
beginning to implement both ecological and 
social standards for the growing export market. 
Two examples in India are the Phalada Agro 
Research Foundation and the Putharjhora 
Tea Garden.

U.S. companies are also investing in the 
marketing of ecological and socially responsible 
certified tulsi products. For example, Honest 
Tea worked closely with Fair Trade USA to help 
the Organic Tulsi Farm, part of the Phalada 
cooperative of 750 farms, obtain a Fair Trade 
certification. Phalada’s tulsi producer group 
and processing unit also hold Fair for Life and 
FairTrade certifications, issued by the Institute 
for Market Ecology, as well as biodynamic 
certification from Demeter International.

Conclusions
Thanks to its multitude of adaptogenic and 

anti-stress effects, tulsi lends itself to health, 
beauty and personal care products. It exem-
plifies the applicability of ancient ayurvedic 
wisdom to address to modern problems.
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Dipsacus sylvestris 
Huds is considered 
by botanists as 
a nomenclatural 
synonym of Dip-
sacus fullonum L. 

Commonly referred to as wild teasel, cardère 
sauvage, cabaret des oiseaux or baignoire de 
Vénus, this species belongs to the Caprifolia-
ceae family. Studies have demonstrated that 
wild teasel could be a natural source of bioac-
tive compounds, particularly phenolics and 
iridoids, and have confirmed its high potential 
for the cosmetic industry. For example, teasel 
features strong antioxidant activity, especially 
in leaf extracts.1

The Dipsacus genus contains approximately 
20 species, whose native range extends across 
Europe, Asia and North Africa.2 Its extracts 
could be composed of a mixture of differ-
ent parts of the plant, or contaminated with 
other species (i.e., D. laciniatus) that induce 
adulterations and decrease the efficiency of the 
final active ingredient. It is therefore important 
to ensure the traceability of the raw material to 
guarantee the reproducibility of substantiation 
studies conducted with the original extract.

Today, the quality control of natural 
products and raw materials is mostly made 
with botanical — i.e., based on the recognition 
of morphological characters — and chemical 
analysis.3, 4 It is compulsory to perform these 
tests to release new products on the market. 
For plant authentication, these types of analy-
sis have the advantage of being affordable and 
most of the time, efficient. The main disadvan-
tage is that morphological identification and 
chemistry can fail to precisely identify some 
plant species.

 Cosmetics & Toiletries | 39Reproduction in English or any other language of all or part of this article is strictly prohibited. © 2023 Allured Business Media.
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Indeed, to perform morphological identifica-
tions and chemical analysis, one must have entire 
plant organs and, in the database, a reference for 
the same plant part with the same level of matura-
tion as the tested sample. Moreover, there is often 
only the plant species of interest in the database 
and closely related species are not available.

To improve these results, the use of plant DNA 
can greatly assist because every plant species 
has a specific genetic signature.5 In addition, 
the genetic database is a scientific worldwide 
database, which allows a scientist to compare 
a DNA sequence to large amounts of data that 
closely gather related species as well as known 
adulterants (contaminants).

The expansion of genomic resources has 
supported the development of specific molecu-
lar biology technology, such as the barcoding 
method, to find genetic profiles and the species 
of a sample.6 The metabarcoding method was 
developed to perform multiple sequences at the 
same time, revealing the plant composition of 
mixed samples and validating their traceability 
and authenticity.

The present study sought to authenticate 
and trace D. fullonum from raw material to final 
ingredient. It examined both D. fullonum in 
genetic databases and D. sylvestris as the com-
mercial name, assessing them in a three-step 
study comprising: barcoding on the raw material, 
metabarcoding on two extracts, and bioinformat-
ics analysis to compare both.

Materials and Methods
Plant materials: Two samples were used in 

the following studies: one intermediary aqueous 
extract (lyophilized) of D. sylvestris and a final 
active ingredienta. The aerial parts of D. sylvestris 
(see Figure 1) are extracted with hot water and 
filtered. Following this, the aqueous extract is 
solubilized into glycerin with the addition of 
preservatives and filtered sterile at 0.2 µm.

DNA extraction, amplification and 
sequencing: Several steps are necessary to 
access the DNA sequences from different 
substrates. Extraction and PCR amplifica-
tion of DNA were carried out using universal 
primers and a well-defined protocol. The DNA 
concentration was measured spectroscopicallyb 

prior to sequencing. DNA barcoding was then 
performed using a first-generation sequencerc 
and the metabarcoding, with a next-generation 
sequencer (NGS)d. 

a Extrait de Cardere Bio GB (INCI: Dipsacus Sylvestris 
Extract (and) Glycerin)
b SimpliNano 4285 V2.0.0, GE Health Care
c Applied Biosystems SeqStudio Genetic Analyzer, Thermo 
Fisher Scientific Inc.
d MiSeq, Illumina Inc.Species Identification: DNA Barcoding

It is important to ensure the traceability 
of the raw material to guarantee the 

reproducibility of substantiation studies 
conducted with the original extract.

Figure 1. Dipsacus sylvestris ground 
aerial part 

The cosmetics and personal care industry loses 
US $5.4 billion in sales every year due to fake 
products. The annual growth of counterfeit 
cosmetics is estimated at 264%.

Source: OECD and Authena, respectively, 
per Soocial.com
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Data analysis: The sequencing results 
were analyzed and the genetic sequences were 
aligned based on a bioinformatics method using 
Geneious software7 and GenBank6 database.

The NGS results were analyzed to identify 
species by comparing the sequences with the 
GenBank database. The results consisted of the 
DNA sequences and their relative amount. This 
allowed for the calculation of the percentage 
of genetic sequences coming from the different 
plants that are in the sample and the construc-
tion of abundance diagrams.

Species Identification: DNA 
Barcoding

To identify the species in the raw material, 
DNA barcoding analysis was performed using 
two genetic markers. These markers, M1 and 
M2, were chosen for two reasons. First, they are 
universal and can be used 
blindly on any plant species. 
Second, they show interspe-
cies differences so that the 
results can be sufficiently 
precise to reach a species 
level determination.

DNA was extracted 
from the sample and was 
amplified by PCR for two 
markers. The PCR product 
was sequenced using the 
Sanger method. Then, 

Table 1. NCBI Blast Results: Percent Identity Between Sample 
and Reference Sequences

M1 M2
Legend according to the 

genetic databases

Studied sample
(D. Sylvestris 
grounded aerial 
part)

100% 100% D. fullonum

99.2% 100.0% D. laciniatus

marker sequences were compared with the 
reference sequences in the GenBank database 
using the NCBI BLAST algorithm and tool.8, 9

The results assigned the sample to D. ful-
lonum. The M1 marker showed a 100% identity 
with D. fullonum and only a 99.2% identity with 
D. laciniatus, whereas the M2 marker showed 
a perfect identity (100%) between the sample 
and the references for both D. fullonum and 
D. laciniatus (see Table 1). This excluded the 
possibility for the sample to be D. laciniatus. 
Therefore, the plant species could be authen-
ticated as D. fullonum. For next step, the M1 
sequence was used as the reference sequence.

Extract Composition: DNA 
Metabarcoding

To trace the plant species in the extract, 
metabarcoding analysis was performed. As 
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noted, an intermediary 
extract (aqueous extract) and 
final active ingredient (INCI: 
Dipsacus Sylvestris Extract 
(and) Glycerin)a were chosen 
to follow the DNA through 
the process.

The DNA was extracted 
from these two samples and 
was amplified by PCR for 
one specific short marker. 
This short marker derives 
from the M1 marker used for 
authentication but shorter, 
allowing for the comparison 
of raw material and extract 
sequences. The PCR products 

Figure 3. Sequence alignment of the three samples

*The green line represents the identity between the different samples. The grey lines represent the genetic sequences of the samples. The absence of colored bars 
on these grey lines represents a match between the sequences.

Figure 2. Relative abundance diagrams of genetic sequences 
found in intermediary water extract (a) and final active ingredient (b) 

Testing

Teasel features strong antioxidant activity, especially in leaf extracts.
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were sequenced by NGS and results were ana-
lyzed by bioinformatics and compared with 
the GenBank database. Results are shown in 
Figure 2 with relative abundance diagrams.

Findings showed the presence of DNA 
in both the intermediary extract and final 
product, whereas there was no DNA in the 
excipient (not shown). This proved that the 
plant extraction process did not damage the 
DNA. In addition, DNA sequences found in 
both samples were assigned to the Dispacus 
genus, confirming its presence in the extracts.

Furthermore, a low amount of Asteraceae 
was present in the intermediary extract, 
which probably accounts for pollen contami-
nation during sampling or transport. This 
contamination disappeared from the active 
ingredient thanks to several filtration steps, 
down to 0.2 µm sterilization, in the produc-
tion process. The results show how important 
it is to control the sample throughout the 
transformation process to ensure potential 
contaminations are excluded.

DNA Traceability
To show DNA traceability between 

samples, results from the barcoding and 
metabarcoding were compared and aligned by 
bioinformatics. Figure 3 shows a 100% iden-
tity between the sequence obtained from the 
raw material and the sequence obtained from 
both samples. Therefore, the plant DNA from 
the raw material could be followed to the final 
active ingredient for proof of traceability. This 
result demonstrates the importance of both 
techniques as proof of traceability and their 
utility in fraud control.

Conclusions
Consumers are more and more cautious 

about the authenticity and traceability of 
the plant raw materials from which their 
products are made. Responding to this 
concern, companies such as the authors’ have 
partnered to identify raw materials at the 
genetic level and ensure their traceability in 
the finished product.

Here, the process began with authen-
ticating the raw material using barcoding 
markers, then tracing the plant throughout 
the extraction process using metabarcoding 
makers. This demonstrated the purity of 
the test material, and although contamina-

tions can occur during sampling or transport by 
environmental pollens or other plant organs, these 
can be monitored using such technologies and 
removed. Therefore, the final product included in 
the cosmetic product is of high quality and purity.

Tests such as the DNA analyses described here 
help to address questions of authenticity and 
sourcing, among others. Coupled with classical 
chemical composition and efficacy tests, they 
ensure the final cosmetic ingredient and subse-
quently, product is reliable and trustworthy.
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KEY POINTS

• Consumers will continue to embrace a 
holistic approach to skin care, fueling 
demand for products that impact skin  
health and focusing on well-being,  
self-care and sustainability. 

• This new column explores relevant 
products and technologies from a 
formulation standpoint, breaking down 
what’s in the mix.  

Skin care has seen steady growth that can be 
attributed to the industry’s essential nature and 
unceasingly stable market penetration. Due to 
this, trends in packaging, formulation and ingre-
dients continuously emerge in the skin care space. 
With an increased focus on hygiene and intensi-

fied need for self-care related to skin care products, the personal care 
industry largely endured the 2020 COVID-19 pandemic and after waves.

In the past year, a sense of near normalcy has been restored with 
decreased pandemic-related regulations and consumers seeing increased 
social interaction through in-person work, school and social settings. 

Editor’s note: Cosmetics & Toiletries is excited to 
welcome a new column to its regular lineup: “In the 
Mix.” Here, Kendall Johnson, senior manager of product 
development, research and innovation for Biossance, 
considers today’s trends in the cosmetics and personal 
care market. She then explores relevant products from a 
formulation standpoint, describing enabling technolo-
gies or techniques and breaking down what’s in the mix. 
Prototype formulas also are provided for inspiration.

Probiotics, Ceramides, Herbs, Probiotics, Ceramides, Herbs, 
Food Ingredients and More to Food Ingredients and More to 
Restore SkinRestore Skin

In the Mix

NEW!
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Under these circumstances, new mindsets 
and skin care trends continue to unfold.

It is expected that consumers will con-
tinue to embrace a more holistic approach 
to skin care regimens, fueling demand for 
concise routines that impact skin health. 
They will also put a greater focus on overall 
well-being and self-care, skin health and 
sustainable products. 

Whether to better protect the skin’s 
microbiome and barrier, or to reduce their 
environmental footprint, consumers will 
likely be driven to skin care that impacts 
skin health as viewed through a self-care 
lens. The following explores relevant 
products from a formulation standpoint, 
breaking down what’s in the mix. 

Microbiome, 
Probiotics and Prebiotics

As stated, in a post-COVID world, the 
importance of incorporating and promoting 
skin health benefits has been elevated to 
a necessity that will continue in 2023 and 
beyond. For brands to properly follow suit 
and pivot formulation strategies, scientists 
must start with ingredients that work symbi-
otically with the microbiome. 

As most readers know, the microbiome 
is the community of microorganisms that 
exists in a particular environment such as 
the mouth, digestive tract, urogenital area 
or skin. Recent research emphasizes that 
all skin care science starts with a healthy 
microbiome; without it, active ingredients 
may be less efficacious or may not func-
tion as desired. Therefore, taking this 
approach requires returning the microbiome 
to a healthy state while targeting skin 

concerns simultaneously.
Microbiome-focused ingredients such as probi-

otics and prebiotics can have multiple functions. 
They typically restore the microbiome to a healthy 
state by working to rid the flora of bad bacteria 
and acting as a food source for the good bacteria.

Probiotics: Lactobacillus derivatives (INCI: 
Lactobacillus Ferment) are trending probiotic-
based microbiome-focused ingredients created by 
the fermentation of Lactobacillus microorganisms 
in a defined growth medium. Lactobacillus is one 
microorganism species used to produce fermented 
products such as kimchi, sauerkraut and kom-
bucha. Like many members of the lactic acid 

bacterial family, this natural ingredient can restrict 
the growth of other microorganism by lowering 
the pH of its environment, making it more acidic.

Lactobacillus ferment ingredients typically 
come in the form of an encapsulated microbead 
or liquid blends with glycerin and/or a glycol. The 
benefit and preference of encapsulated ingredients 
is to preserve the live probiotic so that is it not 
compromised in the formula and still active once 
applied to the skin. Whether the material is encap-
sulated, liquid or powder, all ingredient options are 
suitable for water-based formulas, emulsions and 
anhydrous applications such as pressed powders.

When using these ingredients, the formulator 
should ideally add them to the product post-emul-
sification at temperatures lower than 70˚C and a 
pH between 3 and 8. These parameters make them 
relatively easy to use with other active ingredients 
in formulations. Also, since Lactobacillus ferment 
derivates are effective in powder applications 
and color products, they can be incorporated 
by premixing with other esters in the formula 
and spraying them directly onto the pigments 
and powders; see Formula 1 for an example 
probiotic cream.

Preservative effects: As mentioned, micro-
biome-focused ingredients in skin care may have 
multiple functions, and when they are applied to 
the skin, their purpose as probiotics or prebiotics 
is to balance the skin microbiome and promote or 

Formula 1. Probiotic Cream

Ingredient % w/w
Water (Aqua) qs to 100.00
Glycerin 5.00
Polyacrylate-6 Crosspolymer 0.30
Cetyl Alcohol 0.25
Caprylic/Capric Triglyceride 3.00
Coco-Caprylate 1.00
Dicaprylyl Carbonate 2.00
Butyrospermum Parkii (Shea) Butter 2.00
Jojoba Esters 0.75
Water (and) Glycerin (and) Isoeicosane (and) 
 Hansenula/Kloeckera/Lactobacillus/Lactococcus
 Leuconostoc/Periococcus/Saccharomyces/Fig/
 Lemon/Ferment (and) Sorbitan Oleate (and)  
Cellulose Gum (and) Chitosan (and) Citric Acid 1.00
 Pentylene Glycol (and) Caprylyl Glycol (and)  
Propanediol (and) Ethylhexylglycerin 2.00
Sodium Acrylates Copolymer (and) Lecithin 1.50
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feed good bacteria. As such, some microbiome 
ingredients may be considered bactericidal or 
bacterial static, meaning they may also func-
tion as preservation systems, depending on the 
raw material.

A growing number of consumers are 
moving away from synthetic preservatives and 
toward natural alternatives that could be less 
reactive on the skin and more eco-friendly. 
Also, from a skin care chemist’s perspective, 

synthetic preservatives have become more strictly 
regulated, so many formulators are actively 
searching for natural and effective alternatives. 

It is worth noting, since synthetic preserva-
tives are extremely effective, their use levels in 
formulations are typically low, < 1.0%. Natural 
self-preserving systems, including Lactobacil-
lus ferment, require a high use level, 2-3%, to 
effectively eliminate microorganism growth 
in skin care formulations. Thus, to confidently 
replace a synthetic preservative system with a 
natural probiotic-based microbiome ingredient 
like Lactobacillus ferment, a preservative efficacy 
test (PET) is necessary to evaluate how well a 
product withstands microbial contamination 
during use with a chosen preservation system. See 
Formula 2 for a serum using a probiotic as both 
the microbiome ingredient and preservative.

Prebiotics: Prebiotics are another set of ingre-
dients that indirectly benefit the microbiome by 
helping to balance the skin flora. Prebiotics differ 
from probiotics in that they are not live microor-
ganisms. Instead, they serve as a food source for 
the good microorganisms.

Prebiotics are typically water-soluble blends 
in combination with a sugar ingredient that come 
in liquid or powder form. Examples include 
inulin, Lactobacillus ferment lysate (sugar or 
salt derivative or Lactobacillus ferment probiotic 
ingredient), glycolipid, Saccharomyces lysate and 
many others. Yogurt derivatives are also effective 
prebiotics in skin care formulations but with 
the increased interest in vegan claims, they are 
not utilized. Prebiotics have similar formulation 
requirements to probiotics, with wide pH ranges 
(3-7) and are heat stable.

To communicate to consumers about the skin 
microbiome and its relevance to skin health, edu-
cation is key. Explanations should include what 
the skin microbiome is, how it can be disrupted 
and how products support and maintain it.

From a formulation perspective, 
ceramide ingredients can be challenging 
to work with due to the oil-solubilization 

requirements and melt points.

The global skin care market was valued at 
US $130.50 billion in 2021 and is projected 
to see a CAGR of 4.6% from 2022 to 2030. 

Source: Grand View Research

Formula 2. Probiotic Serum

Ingredient % w/w
Deionized Water (Aqua) qs to 100.00
Glycerin 10.00
Xanthan Gum 0.10
Hydroxyethyl Acrylate/
 Sodium Acryloyldimethyl Taurate Copolymer 0.30
Arachidyl Alcohol (and) Behenyl Alcohol (and)
 Arachidyl Glucoside 3.00
Cetyl Alcohol 0.25
Coco-Caprylate 1.00
Caprylic/Capric Triglyceride 1.00
Butyrospermum Parkii (Shea) Butter 2.00
Lactic Acid (and) Glycolic Acid (and) Vaccinum
 Myrtillus Fruit Extract (and) Saccharum
 Officinarum (Sugarcane) Extract (and) Citric Acid
 (and) Citrus Aurantium Dulcis (Orange) Fruit
 Extract (and) Citrus Limon (Lemon) Fruit Extract
 (and) Acer Saccharum (Sugar Maple) Extract
 (and) Tartaric Acid (and) Malic Acid 5.00
Lactobacillus Ferment 2.50
Sodium Acrylates Copolymer (and) Lecithin 1.50
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Moisture Barrier and 
Ceramides

Moving from the skin’s external ecosystem, 
i.e., the microbiome, we now turn toward the 
barrier itself to optimize its function. However, 
this protective collection of living microbes on 
skin is not only its first line of defense, but also 
a crucial component of the lipid barrier. 

Moisture barrier: The lipid barrier, or 
moisture barrier, and the microbiome work 
together to provide protection against patho-
gens and to optimize the barrier function, 
fortifying the outer layers of skin. If either 
the microbiome or moisture barrier is com-
promised or weakened, epidermal water loss 
becomes significant and the skin may become 
more susceptible to pathogens infiltrating its 
deeper layers. The two components are highly 
dependent upon each other to maintain healthy 
skin. As such, trending ingredients in the skin 
health and microbiome category are on the 
same trajectory as trending ingredients for the 
moisture barrier.

Ceramides: Several approaches can be 
taken to build a healthy skin barrier – from 
eliminating irritating ingredients to incorpo-
rating ceramide or lipid-based ingredients. 
Ceramides play an important role in the forma-
tion of the natural skin moisture barrier. They 
are the main constituent in the outer layers of 
the skin, they protect against external irritants 
and they reduce trans-epidermal water loss 
(TEWL). Areas of ceramide loss in skin often 
demonstrate high levels of TEWL, which leads 
to extremely dry skin and irritation.

There are multiple types and categories 
of ceramides that occur naturally in skin. 
Ceramide EOP (ceramide 1), ceramide AP 
(ceramide 6II) and ceramide NP (ceramide 
3) are referred to as phytosphingosines or as 
having a phytosphingosine backbone. Phyto-
sphingosines are typically considered the most 
essential ceramides in the skin and moisture 
barrier. The have the most clinical data avail-
able and they are commonly used in skin care 
products. Ceramide NS and ceramide NG 
are versions of ceramide 2 and ceramide AS 
(ceramide 5) and are additional types of cerami-
des present in the skin.

From a formulation perspective, ceramide 
ingredients can be challenging to work with due 
to the oil-solubilization requirements and melt 
points. They usually come in powder or solid 
form and must be added to the oil phase of a 
formula at a high temperature prior to emulsifi-
cation of the water and oil phases. To ensure the 
ingredients do not denature, it advised to add 
them to the oil phase once it is at the desired 
temperature (75˚C – 90˚C), ensuring that all sol-
ids have melted, then emulsifying the oil phase 
into the water phase with high-speed mixing. If 
the product is anhydrous, the ceramide ingredi-
ents can instead be solubilized and melted into a 
smaller oil phase. Once all solids are completely 
melted and uniform, the phase can be brought 
back down to room temperature and blending 
of the rest of the formula can commence.

For formulas that are water based, the 
formulation requirements are similar but 
less forgiving in the fact that the ceramide 
ingredients must be melted into a separate oil 

Consumers are moving away from synthetic preservatives and toward natural alternatives that could be less reactive 
on the skin and more eco-friendly.
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ricinoleate), decyl glucoside or other solubiliz-
ing surfactants, polysorbates (if ethoxylates and 
petroleum derived materials are allowed) or 
PEG-50 hydrogenated castor oil (if PEG materials 
are allowed in formulation); Formula 3 provides 
an example ceramide cream.

While most ceramide or lipid barrier ingre-
dients are offered in oil-soluble form, ingredient 
suppliers and scientists have made extensive 
efforts to help skin care chemists by offering 
water-soluble ceramide ingredients with solubi-
lizers in the raw material blend. Note that while 
the moisture barrier is composed of oil-soluble 
lipids and ceramides, it would make the most 
sense to utilize oil-soluble ceramide ingredients 
most similar to the natural ceramides found 
in skin; Formula 4 illustrates a serum using a 
water-soluble ceramide ingredient.

Extensive clinical evidence shows that 
ceramides reinforce the skin’s natural protective 
barrier by preventing moisture loss and soothing 
the skin. There is also evidence that ceramides 
may restore damaged hair and protect against 
chemical and UV damage by promoting elastic-
ity, moisture retention and strengthening hair. 
Whether products are created for the skin or 

Yogurt derivatives are effective prebiotics for 
skin care but with the increased interest in 
vegan claims, they are not often utilized.

Formulating

Formula 3. Ceramide Cream

Ingredient % w/w
Water (Aqua) qs to 100.00
Glycerin 3.00
Polyacrylate-6 Crosspolymer  0.45
Cetearyl Alcohol (and) Coco-Glucoside 1.00
Arachidyl Alcohol (and) Behenyl Alcohol (and) 
 Arachaidyl Glucoside 3.00
Cetyl Alcohol 0.25
Coco-Caprylate 3.00
Butyrospermum Parkii (Shea) Butter 1.00
Helianthus Annuus (Sunflower) Seed Wax 0.50
Caprylic/Capric Triglyceride 3.00
Ceramide NP (Ceramide 3) 0.10
Ceramide NG (Ceramide 2) 0.20
Ceramide AP (Ceramide 6II) 0.20
Pentylene Glycol (and) Caprylyl Glycol (and) 
 Propanediol (and) Ethylhexylglycerin 2.00

phase similar to that described above and then 
solubilized into water, creating a suspension. 
Solubilizers for this type of formulation could 
include polyglyceryl blends (polyglyceryl-6 
caprylate, polyglyceryl-4 caprate, polyglyceryl-6 
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hair, where there is a strong moisture barrier 
and reduced water loss, skin or hair health can 
be expected.

Holistic Beauty, 
Herbal Medicine and 
Food Ingredients

The influence of global regions and cultures 
on the U.S. skin care market is well-known, with 
South Korea’s K-beauty and Japan’s J-beauty 
being perhaps the most prominent. Outside 
of Western medicine, many countries take a 
holistic approach to human health, which aligns 
with the continuing market trend through 2023 
and beyond for skin care routines that provide 
skin health benefits. As such, the market has 
witnessed an increase in formulas resembling 
tinctures and potions, and containing ingredi-
ents from traditional medicine such as ginseng, 
ginger, turmeric, licorice, etc. These powerful 
holistic and healing food ingredients are heavily 
influencing skin care.

Whether they function as antioxidants or poly-
phenols, e.g., compounds found in plants such 
as flavonoids or resveratrol, these ingredients 
demonstrate clinical effects centering around red-
ness relief, moisture barrier benefits, and, when 
combined with probiotics, microbiome-balancing 
effects. With innovations from raw material 
suppliers and formulation teams, brands are 
also able to continue in the clean beauty space 
by providing personal care products containing 
food ingredients and referencing words such as 
hanbang (Korean healing) and adaptogen (for 
stress relief). 

Herbal ingredients tied to food may also 
have a strong aromatherapy scent that ties to a 
memory and feeling in the consumer. Undesired 
odor profiles present in formulas may be masked 
by ingredients such as p-anisic acid, which is 
water-soluble; desired profiles can be intensified 
using synthetic fragrances or essential oils. Han-
bang, adaptogen or other types of ingredients can 
be extracted into blends with oils and esters (oil-
soluble), or glycerin and glycols (water-soluble) to 
be added into skin care formulations. 

Sustainability Efforts and 
Trends

Finally, while formulation has been at the 
forefront of the clean beauty movement, taking 
a holistic approach means also considering the 

overall impact of brands on the environment, i.e., 
beyond the product or consumer. In relation, in 
2023, the industry will continue to see conscious 
consumerism in terms of not only reducing 
the number of products in regimens, but also 
attempting to minimize the impact of products on 
the planet.

Sustainable packaging initiatives have long been 
around but beyond this is the recent package-free 
movement – which might not be the most attractive 
trend but could become a necessary one. Water 
scarcity is another current and real global concern, 
and the skin care industry will continue to make 
attempts at minimizing water use and waste. 
Among these efforts are waterless products in the 
form of tablets or powders.

Using technologies and strategies to reduce 
carbon footprint, e.g., in the transport products, or 
to reduce energy use, such as through cold-process 
manufacturing techniques, will also continue. 
These approaches are not easy feats; along with 
the changes come struggles in not only operations 
and supply chain, but the entire product life cycle 
beginning with formulation, product development 
and manufacturing.

Lastly, upcycled ingredients and products, 
post-consumer recycled packaging and refillable 
products are among additional efforts that could 
grow into larger trends for 2023 and beyond. While 
these efforts may be costly, many would agree there 
is no cost too high to preserve the holistic health of 
product consumers – as well as the planet. 

Formula 4.  Ceramide Serum

Ingredient % w/w
Water (Aqua) qs to 100.00
Glycerin 3.00
Polyacrylate-6 Crosspolymer  0.60
Ceramide NP (and) Ceramide AP (and) Ceramide EOP
 (and) Phytosphingosine (and) Cholesterol (and)
 Sodium Lauroyl Lactylate (and) Carbomer (and)
 Xanthan Gum (and) Water/Aqua (and) 
 Phenoxyethanol (and) Ethylhexylglycerin 1.00
Water/Aqua (and) Phospholipids (and) Sphingolipids 1.00
Phenoxyethanol (and) Ethylhexylglycerin 1.00

Check out this and more in our  
July/August 2022 edition.

Cosmetic Polysaccharides 
as Prebiotics for Skin
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• In the recent years, the upcycling trend has 
taken hold within the personal care industry. 
This article describes key steps for the 
successful selection, sourcing, development 
and production of products containing 
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• It follows the upcycled journey of Nordic 
cloudberry as a case study, highlighting 
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Climate change, the scarcity of 
natural resources and other issues 
related to environmental and 
sustainable development – together 
with the trend for higher percentages of 
natural raw materials in cosmetics – have 

pressured the industry to re-think the sources of its natural ingre-
dients. For example, every year, large amounts of by-products 
with rich potential for cosmetic actives are generated in 
various industries, including agricultural, food, 
forestry, etc., but not utilized further and 
instead treated as waste. 

The principle of upcycling 
is to prevent wasting these 
potentially useful 
materials 

Upcycled 
Cosmetics
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and to make use of them, reducing the con-
sumption of new raw materials while creating 
new products. This can result in reductions 
in energy usage, air and water pollution, and 
greenhouse gas emission. Accordingly, by upcy-
cling waste materials from the food and forestry 
industries, cosmetic companies can help reduce 
their impact on the environment, limiting the 
depletion of natural resources while supporting 
circular economy principles.1  

The term upcycling was coined in 1994 by 
Reiner Pliz since recycling was perceived as 
diminishing the value of old or used products; 
upcycling was more appropriate to highlight 
that the process adds value. In 1998, Gunter 
Pauli published the first book on upcycling, 
although the concept did not truly gain main-
stream recognition until 2002 in, “Through 
the Cradle to Cradle: Remaking the Way We 
Make Things.”2

In the recent years, the upcycling trend has 
taken hold within personal care industry due 
to consumer concerns about pollution and 
climate change, and increased demand for more 
sustainable products. In fact, many emerging 
and established beauty brands are communicat-
ing3 upcycled beauty in diverse ways, joining 
the sustainability bandwagon and consider-
ing upcycled side-streamed raw materials to 
produce cosmetics. 

Upcycling waste from food or forestry indus-
tries is a major step in the journey to circular 
beauty. However, the process requires compa-
nies to overcome several challenges, including 
not only selecting proper extraction methods, 
but also ensuring the safety of cosmetic formu-
lations containing the upcycled ingredients.4

Twenty years ago, before upcycling was 
the trend it is today, the use of wild-crafted 

Nordic ingredients was embedded in a vision 
by the authors’ company of “sustainable Nordic 
beauty.” This focus led to the pioneering launch 
in 2001 of a so-called side-stream ingredient, a 
cloudberry seed oil, featured as a skin-brighten-
ing product.5 Throughout the past two decades, 
the company has built expertise on creating 
these ingredients and today claims a portfolio of 
more than twenty upcycled ingredients derived 
from side streams of the Nordic food or forestry 
industries – as well as some of non-Nordic 
origin, such as glycerol.

This article provides an overview of the key 
steps to enable the successful selection, sourc-
ing, development and production of cosmetic 
products containing upcycled ingredients. As 
a case study, it follows the upcycled journey of 
the aforementioned cloudberry, a wild-crafted, 
hand-picked berry from the Arctic Lapland. 
Later, it addresses the challenge of communi-
cating about this new generation of naturally 
derived and sustainable ingredients to consum-
ers – they represent a key cornerstone in the 
journey to circular beauty, therefore simple, 
relevant and transparent communication 
is critical.

Cloudberry from 
Industry Side Streams

As proposed, this article follows the journey 
of the cloudberry Rubus chamaemorus, which 
grows throughout Finland. The richest harvest 
comes mostly from Lapland, where the berry 
is naturally enriched in antioxidants thanks to 
its 24-hr exposure to sunlight during the Arctic 
summer. Its exceptional antioxidant content 
and taste place it among the most-prized and 
authentic Finnish domestic berries. 

The golden-yellow berry is a rich source of 
vitamin C, contains vitamin E and essential 
fatty acids in larger quantities than many fruits 
and grains, and contains vitamin A precursor.6 
About 100 tonnes are hand-picked every year 
to produce various food-related products such 
as jams, juices, berry soups and desserts, which 
generates industry side streams. These materials 

A deep understanding of the material’s limits 
is required to set accurate forecasts with all 

parties along the supply chain. 

The global upcycled ingredients market 
was valued at ~US $275.3 million in 
2022, registering a year-over-year 
growth of 5.9%. Source: Fact.MR
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Figure 1. Example process partners for transforming cloudberry waste into upcycled ingredients

*cloudberry dry extract = mainstream ingredient in food and cosmetics; **WS = water-soluble

Figure 2. Example process of wild-crafted cloudberry waste to generate upcycled ingredients

*cloudberry dry extract = mainstream ingredient in food and cosmetics
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are mostly composed of water, press-cake and a 
mix of pulp, fruit skin and seeds. 

Partnering and 
Understanding Yields

Wild-harvested botanicals are relevant 
sources for upcycled ingredients but often have 
short harvest seasons; in the case of cloudberry, 
the wild harvest picking season lasts approxi-
mately four to six weeks, from mid-July to the 
end of August. Upcycled ingredients also have 
a limited shelf life and require appropriate 
processing. Therefore, a deep understanding of 
the material’s limits is required to set accurate 
forecasts with all parties along the supply chain. 
This can be achieved by developing a close 
relationship between partners, driven by the 
respective R&D teams involved in procuring and 
processing the ingredients.

The harvested cloudberry fruit is processed 
by a food company with which a partnership 
has been established to directly source the 
upcycled ingredient and waste materials. The 
berries are first pressed to obtain the juice 
and pressed cake (see Figures 1 and 2). The 
juice is concentrated through a pressurized 
process, from which the excess cloudberry 
water is captured as a first upcycled ingredient. 
Separated from the seeds, the berry skin forms 
a mainstream spray-dried berry extract that is 
employed in food and cosmetics.

The seedcake is then transferred to a partner 
company specialized in extraction (see Fig-
ures 1 and 2). From the isolated seeds, two 
additional side-stream ingredients are obtained 
using sequential carbon dioxide supercritical 
fluid extraction and water-glycerin extraction: 
a water-soluble seed extract and an intensely 
colored cloudberry seed oil. These additional 
ingredients expand the circular thinking, 
further valuing the investment in managing 
these supplies.

As matter of volume, to generate 1 kg of seed 
oil, approximately 10 kg of seeds are required. 
This, in turn, requires press cakes from roughly 
120 kg of hand-picked fresh berries (see 
Figure 3). Understanding such quantities to 
extrapolate the concentrations of the extracts 
for various formulas allows procurement teams 
to accurately forecast the industrial supply 
required for the upcoming year of product 
launches. It is worth mentioning that for mul-
tinational companies, sourcing large quantities 
to supply products on a global scale can become 
challenging unless the number of products  
created is limited or the amounts used in formu-
las are in rather low concentrations.

In retrospect, the development time of cos-
metics featuring the aforementioned side-stream 
ingredients spanned a period of approximately 
ten years; from identifying the source and 
building strong partnerships to setting up a 

Figure 3. Estimated quantity of hand-picked cloudberries required to produce 1 kg of 
cloudberry seed oil

Formulating
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full industrial process and starting produc-
tion. The main challenge at that time was the 
limited knowledge of food or forestry industries 
and the regulatory requirements for creating 
a new cosmetic ingredient. Accordingly, the 
partnering companies focused on processing 
and sourcing the berries while the authors’ 
company, as a cosmetic manufacturer, focused 
on evaluating the side-stream ingredients to 
ensure full compliance with relevant cosmetics 
regulations, in addition to creating relevant 
specifications and safety validations for the use 
of the ingredients in cosmetic products.

 When derived via the specified extraction 
process, the upcycled cloudberry is 
dramatically enriched in vitamin E, 
free fatty acids and carotenoids.

A positive outcome of these efforts was that 
it built alignment with and an understanding 
of each partner’s constraints, and allowed 
for the setup of optimal processes and logis-
tics. This is critical to ensuring a long term, 
sustainable supply of ingredients and turning 
it into a seamless win-win cooperation.  

Check out this and more in our  
July/August 2022 edition.

Upcycled and  
Zero Waste Beauty

Formulating
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Figure 4. Clinical evaluation of a cloudberry seed oil-enriched cocktail

Independent expert evaluation of skin brightness, radiance, luminosity and skin smoothness; percentage of variation vs. baseline at 1 hr, 
24 hr, 14 days and 28 days; n = 27 volunteers; * significant < 0.0001%; **100% of responders

Table 1.  Concentration of Actives Following Supercritical CO2 Fluid Extraction, 
Enrichment Factor and Skin Benefits

Natural compounds
Enrichment 

factor*
Active compound Skin benefits

Vitamin E 166×
a-tocopherol, 110 mg/100 g
g-tocopherol, 150 mg/100 g

Prevents the formation and 
impact of free radicals; 
promotes the skin’s moisture-
retention capacity; helps to 
protect the skin

Essential fatty acids 7×
Omega-3, 517 mg/100 g
Omega-6, 597 mg/100 g

Helps maintain healthy skin 
barrier function and increase 
skin smoothness and softness

Carotenoids 1.5× to 5.0×
b-Carotene
400-1200 mg/100 g

Precursor to vitamin A; prevents 
photoaging of skin; acts as 
an antioxidant 

*versus raw berry content
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Formulating with 
Upcycled Ingredients

Formulating with upcycled ingredients varies 
little from formulating with other natural ingre-
dients. In fact, formulators having experience in 
formulating with naturals or extracts know how 
to handle challenges that might occur due to 
batch-to-batch variations; e.g., adjusting the pH 
or viscosity of final formulations. 

Perhaps one important aspect to highlight 
is that with naturally colored extracts such 
as cloudberry, variations in the final formula 
color are visible to consumers. This requires a 
disclaimer on product packaging that highlights 
such possible color variations are due to the 
origin of the natural extract.

Another important point to consider is the 
cost of these ingredients, as they are often 
produced in a limited quantity and are fully 
customized. Accordingly, and depending on 
their concentration in formulations, this can 
dramatically impact the final cost. Perhaps an 
extreme but relevant example is the upcycled 
cloudberry water, which costs about 700 times 
more than traditional filtered water used in 
cosmetic formulations.

Even more costly than for mainstream 
ingredients was the decision to formulate with 
Nordic upcycled ingredients sourced locally and 

sustainably. Sourcing from a distance of just 
a few hundred kilometers helped to mitigate 
the carbon footprint and limit the transporta-
tion steps from sourcing to the production of 
finished goods.

However, by integrating the upcycled 
origin of the ingredient into formulation 
management software, one can automatically 
determine and create a claim for the percent-
age of upcycled ingredient used in formulas. 
In this case, in a serum, the upcycled ingre-
dient supported a claim for total upcycled 
ingredients of 76%.

Cloudberry has long been known in Fin-
land for general health benefits due to its high 
levels of antioxidants. However, the upcycled 
cloudberry seed oil, when derived via the 
specified extraction process, is dramatically 
enriched in vitamin E, free fatty acids and 
carotenoids, as per Table 1.7 This illustrates 
how upcycling can add intrinsic value to the 
ingredient – also aligning with the original 
tenet of upcycling. A simpler, cold-pressed 
and less expensive extraction process would 
not deliver the same enrichment of valuable 
compounds, e.g., b-carotene content.8

As a result, besides the known skin 
barrier and moisturizing benefits, the seed 
oil extract is useful as an anti-aging active 
thanks to its antioxidant power9 and anti-
elastase activity.10 Clinical testing (n = 27) 
of a finished cloudberry seed oil-containing 

product – comparing the results of product 
application at 1 hr versus up to 28 days 
of use – confirmed both an instant and 
longer-term increase in skin hydration and 
improvement of the skin barrier function 
in all volunteers tested (data not shown). 
The clinical evaluation also showed the 
product boosted skin glow (see Figure 4) 
and per expert evaluation, increased skin 
brightness, radiance, luminosity and the 
smoothness of the skin. Supported by both 
consumer (data not shown) and clinical 
data, this confirms an upcycled ingredient, 
when properly selected and formulated, 
can deliver relevant skin care benefits.  

Familiarizing Consumers 
with Upcycled Claims

As stated earlier, the exemplified 
product supported a claim of up to 76% 
upcycled ingredient content in a serum 

Click Above to Play
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formulation. So far, however, rather than 
upcycled claims, the industry has primarily 
communicated the percentage of naturals in a 
product, e.g., 90-99% in some skin care formu-
las, which consumers still find appealing. The 
upcycled ingredients in these formulas are only 
highlighted as an internally created icon printed 
on the outer pack of the products and packaging.

In fact, it remains challenging to provide a 
relevant and simple explanation of upcycled 
ingredients – made even more complex in an era 
of TikTok and fast digital communication. It also 
becomes challenging for consumers to navigate 
within the jungle of sustainability claims, logos, 
percentages and certifications spanning from 
greenwashing to authentic attempts to offer 
truly developed sustainable cosmetic product 
solutions. The best way forward to communi-
cate the percentage of upcycled ingredients in 
formulations is yet to be determined; no doubt 
transparency and education will be fundamental.

It is worth noting one relevant third-party 
certification driven by the Upcycled Food 
Association (UFA): the Upcycled Certification 
Standard.11 The UFA aims to communicate 
a consistent message regarding the value of 
upcycled materials in products such as food 
and beverages, pet food, dietary supplements 
and personal care to create a common identity 
for the upcycling movement. The goal is to 
communicate transparency and build trust and 
enthusiasm about consuming food that would 
have otherwise been lost or wasted.

The UFA’s main requirements for certify-
ing a product containing upcycled ingredients 
include: containing > 10% upcycled ingredients 
by weight or meeting or exceeding an established 
threshold for total tonnage of inputs diverted; 
the ability to provide supply chain of custody 
documentation; the ability to prove food safety; 
and full traceability. The standards also allow for 
ingredient suppliers offering upcycled ingredi-
ents to become certified, and, for brands using 
these ingredients, the similar opportunity to be 
certified; although the marketing message is still 
limited to the back of the package. The UFA’s cer-
tification launched in 2021 and is apparently the 
first one worldwide. While thus far it has been 
implemented only in U.S.-based brands, it is still 
worth following to evaluate and understand the 
appeals and impact on consumers. 

Conclusions
Although communicating the value of 

upcycled ingredients presents challenges, 
side-stream sourcing offers advantages in 
the journey to circular beauty. Beyond the 
trend and inherent challenges of pioneer-
ing this new area, cosmetic companies 
are encouraged to embrace the upcycling 
journey, as it fully considers how final prod-
ucts are designed and creates authenticity, 
building a strong and compelling story for 
consumers. When carefully selected and 
tested, upcycled natural ingredients also 
deliver intellectual property rights, as well 
as the efficacy and performance expected by 
consumers. Finally, exploring new alterna-
tive ingredients to maximize limited natural 
resources and reduce the carbon footprint 
will enable the industry to take a significant 
step toward circular beauty. 
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NovoRetin™

The natural alternative to retinol
NovoRetin™ is based on mastic, which is an aromatic resin from the bark of a tree that 
grows exclusively on the Greek island of Chios. NovoRetin™ is able to increase the 
amount of naturally occurring retinoic acid in the skin, leading to retinol-like effects 
without the need to apply retinoids topically on the skin. 

• Boosts naturally occurring retinoic acid in the skin
• Improves skin elasticity and density
• Effects immediate lifting
• Visibly refines pores and blemishes
• Stable and safe retinol activity

NovoRetin™ represents a plant-based, stable and safe alternative to retinol providing 
both powerful anti-aging effects and exceptional benefits for acne-prone skin.

Mibelle AG Biochemistry  |  Switzerland  |  mibellebiochemistry.com
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