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Editor’s Note | C&T

Anti-aging as a beauty industry term has experienced backlash. A year ago, 
WSJ reported products were being repositioned in a more positive light for well 
aging, healthy aging or even “investments in skin health.” Regardless, the data 
paints a picture of youth-restoring products on the rise. Valued at $60.42 billion 
in 2021, it is expected to reach $119.6 billion by 2030 (2022-2030 CAGR 7.9%).2 

Indeed, our sister brand, Global Cosmetic Industry, recently declared “The 
Return of Anti-aging,” citing brand investor Christine Holcomb’s review of 
beauty segments attracting attention—anti-aging being among them.3 Holcomb 
sees the stigma of anti-aging receding, noting consumers from ages 15 to 55 are 
purchasing products to reverse the signs of time.3

Research for anti-aging skin care also shows no signs of slowing. From a 
coconut oil/deer antler stem cell extract, and Eucalyptus globulus leaf-enriched 
bacterial nanocellulose membranes, to trending vitamin C, retinol, bakuchiol, 
hyaluronic acid, salicylic acid, calcium, etc., innovations, the industry is not 
short on ideas. This brings us to the current issue of C&T, which is focused on 
anti-aging and color + care cosmetics. 

Voegeli, et al., explore age and beauty perception across ethnicities on 
Page 36. Silva and Dhillion profile ethyl ascorbic acid on Page 40 as a stabler 
form of vitamin C for antioxidant and skin brightening effects. Zappelli, et al., 
on Page 38, present a rose geranium extract to counteract the activation of skin-
damaging pathways triggered by IR, HEV and UV irradiation. The formulary on 
Page 46 additionally offers well aging and anti-aging product concepts.

Color cosmetics also integrate actives for anti-aging and other benefits; 
Johnson explains how on Page 44. Multifunctional makeup is the topic of this 
month’s “Expert Opinions” on Page 20, and Dobos explores the regulatory and 
formulation benefits of natural colorants for cosmetics on Page 22.

We hope this edition captures elements of anti-aging, health, color and care  
in one cohesive collection to advance your cosmetic R&D masterpieces.
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Industry Insight | C&T

Interest in professional anti-aging skin care procedures 
is on the rise, and while these treatments ultimately 
provide the desired benefits,they also negatively impact 
the skin barrier. To prepare the skin barrier for such 
procedures and speed its recovery, as well as protect 
against daily stress, La Mer proposes topical treatment 
with a Macrocystis pyrifera kelp ferment.
 Research on the material’s ability to enhance overall 
barrier integrity and function was presented at the 
2022 Society of Investigative Dermatology meeting. 
Jaime Emmetsberger, Ph.D. (JE), lead scientist of Max 
Huber Research Labs, described this work in a recent 
interview; following is an adapted excerpt. Read the rest 
at www.CosmeticsandToiletries.com.

C&TC&T:: Describe your research, in brief. 

JE:JE: We explored the skin barrier benefits of our 
proprietary Macrocystis pyrifera ferment, both at a 
cellular level as well as clinically. We demonstrated that 
the ferment enhanced filaggrin expression in cultured 
keratinocytes; increased skin lipids; supported barrier 
integrity and enhanced the skin’s moisture content. It 
also demonstrated accelerated recovery benefits following 
barrier breach with microneedles in reconstructed skin 
models—this gave us a foundation to move forward and 
evaluate the ferment clinically, where we evaluated barrier 
resiliency using a multi-ingredient serum that contained 
the ferment.
 We demonstrated clinically that the serum possessed 
barrier-strengthening properties, which led us to evaluate 
if the serum could help to support barrier integrity when 
the skin barrier is disrupted by cosmetic treatments or 
professional procedures such as glycolic acid peels or laser 
procedures. What we found is the serum reduced water 
loss, reinforced the stratum corneum quality and reduced 
immediate barrier disruption caused by these professional 
level treatments.
   
C&TC&T:: What were the drivers for these studies?   

JE:JE: We constantly evaluate our ferment to discover novel 
biological pathways that are being modulated but in this 
case, we were also addressing a market need. We know 
that cosmetic procedures are a growing consumer trend 
and depending on the procedure, it can weaken the skin’s 
barrier during and after the procedure occurs. This brief 
impairment of the barrier can contribute to some of the 
known side effects of having these procedures, such as 

Macrocystis pyrifera Ferment Preps Skin 
for Pro-level Anti-aging, Daily Stress

redness, sensitivity and in some conditions, even a 
prolonged healing time.
 With that said, we also know the importance of 
barrier integrity and the benefit of everyday care; 
and how, if we amplify or enhance the barrier, it 
can increase the barrier tolerance and recovery to 
these extreme conditions. 
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Product Roundup  [Ingredients, Equipment & Services]

Highlighting innovative ingredients, services and products

NovoRetin
Mibelle Biochemistry
mibellebiochemistry.com/novoretintm
NovoRetin (INCI: Pistacia Lentiscus Gum/Pistacia Lentiscus (Mastic) 
Gum (and) Hydrogenated Lecithin (and) Phenethyl Alcohol (and) 
Ethylhexylglycerin (and) Caprylic/Capric Triglyceride (and) Water (Aqua)) 
is based on mastic, an aromatic resin from a tree that exclusively 
grows on the Greek island of Chios. NovoRetin is an ideal plant-based 
retinol alternative, providing strong anti-aging effects and exceptional 
benefits for acne-prone skin.

TEGO Pep 4-17 MB
Evonik
personal-care.evonik.com/en/product/
PR_52023004?name=TEGO-Pep-4-17-MB
The ECM-boosting peptide TEGO Pep 4-17 MB (INCI: Tetrapeptide-21 
(and) Glycerin (and) Butylene Glycol (and) Water (Aqua)) is a unique, 
high-performing, nature-inspired tetrapeptide that boosts ECM proteins 
to smooth the skin surface and minimize the appearance of all kinds of 
wrinkles. It helps boost collagen, hyaluronic acid and fibronectin activity 
in the skin.

Emulium Illustro 
Gattefossé
gattefosse.com/personal-care-tex-
tures/emulium-illustro
Emulium Illustro (INCI: Polyglyceryl-6 
Polyhydroxystearate (and) Polyglyceryl-6 
Polyricinoleate) is a natural and PEG-free 
w/o emulsifier that is highly compatible 
with pigments, creating stable and ultra-
fluid textures. Characterized by its flexibility 
and performance, Emulium Illustro is easy 

to use and does not need any co-emulsifier. It is the ingredient of 
choice for efficient makeup products.

BabyColla
Ichimaru Pharcos
ichimaru.co.jp/
english/research/
featured/170
BabyColla (INCI: 
Butylene Glycol (and) 
Water (Aqua) (and) 
Dianthus Caryophyllus Flower Extract) promotes baby collagen (type 
III collagen) production. Obtained from pink carnation, it is clinically 
proven to improve the age-related wrinkles and skin marks, restoring 
softness and resilience by producing and nurturing soft baby collagen. 

Apioskin 
Silab
silab.fr/en/news/420/hygroscopic-excellence-for-a-plumped-skin
From the giant duckweed, Apioskin (INCI: Water (Aqua) (and) Spirodela 
Polyrhiza Extract) is a natural plumping active ingredient with outstanding 
hydrating properties. Purified in apiogalacturonans, which give it its 
highly hygroscopic capacity, Apioskin takes up and retains water. It 
provides flash and long-lasting skin hydration, superficially and in depth, 
resulting in smoothing and radiance-boosting effects.

Integrine-60
vevy europe spa
vevy.com
Integrine-60 
(INCI: Hydrolyzed 
Rice Protein) is 
a physiological 
multifunctional 
specific 
phytoderivative 
integrating dermal 

and epidermal activities. Integrine-60 is a low molecular weight 
hydrolysate of rice pure protein acting as a modulator of filaggrin, 
fibronectin, elastin and some defined collagens. It is suitable for the 
improvement of skin and scalp trophism, anti-aging, prevention of 
stretch marks and wound recovery. 
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Covabead Crystal
Sensient Cosmetic Technologies
sensient-beauty.com/product/covabead-crystal/
Covabead Crystal (INCI: Calcium Sodium Borosilicate) is a unique 
spherical bead made using recycled calcium sodium borosilicate glass 
and manufactured to cosmetic specifications. It offers formulators the 
ability to use a single ingredient that acts as an SPF booster, blue light 
shield, and a textural and optical modifier.

HyActive
Contipro a.s.
Contipro.com
HyActive (INCI: Sodium 
Hyaluronate) reduces wrinkles 
and stabilizes skin structure; 
helps to smooth skin; 
and imparts the hydrating 
properties of standard 
hyaluronic acid. Highly active 

hydrolyzed hyaluronic acid can reach even the deepest layers of skin 
to bring advanced rejuvenation.

Silube T308-16-CG 
Siltech
siltech.com/industry-applications/
personal-care/
Silube T308-16-CG (INCI: Cetyl PEG/
PPG-10/1 Dimethicone) is an excellent 
water-in-oil emulsifier, ideal for skin 
care, sun care and makeup. This 
water-insoluble alkyl and polyether 
modified silicone emulsifier has an 
approximate HLB of 3. It offers versatile 
emulsification, while imparting premium 
sensorial attributes.

Hybloom Zinc Hyaluronate
Bloomage Biotechnology 
Corp., Ltd.
bloomagebioactive.com/
products_detail_e/id/51.html
Hybloom Zinc Hyaluronate 
(HA-Zn) (INCI: Zinc Hydrolyzed 
Hyaluronate) is the perfect 
combination of HA and zinc 
efficacies, developed by a 
patented technology. It not only 
has the HA characteristics of 

moisturizing, repairing and nourishing, but also the antioxidant and 
soothing effects of zinc.

DermalRx Acetygen
Biocogent, LLC.
biocogent.com/dermalrx-
acetygen
DermalRx Acetygen (INCI: Water 
(Aqua) (and) Butylene Glycol (and) 
Agrimonia Eupatoria Extract (and) 
Ampelopsis Grossedentata Leaf 
Extract) is a botanically derived 
active from Agrimonia eupatoria 
and Ampelopsis grossedentata. 
The cutting edge technology 

delivers beneficial epigenetic effects and cellular revitalization via 
selective elimination of senescent "zombie" cells. Multifunctional skin 
care active protects the skin from premature aging. 

Avocado Oil
Arista Industries Inc.
Aristaindustries.com
Avocado Oil (INCI: Persea Gratissima) is physically pressed from the 
pulp of the avocado fruit. The refined oil is light yellow and odorless, and 
thanks to its mildness, it is used in baby soaps, massage oils, hair care, 
skin care and cosmetic/personal care products.
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Product Roundup

Bio-Dimethylaminoethanol 
Tartrate (DMAE)
Campo Research
campo-research.com
Dimethylaminoethanol Tartrate 
(DMAE) is an antioxidant 
membrane stabilizer that 
firms, smooths and brightens 
the skin. Campo D.M.A.E. 
99.99% is a natural compound 
from the Mexican Skin Tree 

(Mimosa tenuiflora). It has amphiphilic properties, as the ingredient is 
comparable to how DMAE exists in nature.

JD Jojoba Oil Data, 
JD Jojoba Golden Oil
Jojoba Desert (A.C.S) Ltd.
jojobadesert.com/product/
jd-jojoba-golden-oil/
New studies reveal JD Jojoba 
Oil shows marked skin barrier 
improvement and superior 
moisturizing effects. 
   JD Jojoba Golden Oil (INCI: 
Simmondsia Chinensis (Jojoba) 
Seed Oil) is a pure, golden 
liquid wax composed of esters 
extracted from jojoba seeds. 
It is a natural, rich, clear liquid 
with extraordinarily beneficial 
properties. It also is eco-friendly 
and biodegradable.

Wastar Pink Berry and Lavender
IFF/Lucas Meyer Cosmetics
lucasmeyercosmetics.com/en/our-showroom/wastar
Wastar Pink Berry (INCI: Maltodextrin (and) Schinus Terebinthifolia 
Seed Extract), derived from the pink berries of Schinus terebinthifolia, 
soothes irritation for scalp relief, minimizing redness, itching, flakes 
and scales. Wastar Lavender (INCI: Glycerin (and) Water (Aqua) (and) 
Lavandula Angustifolia Flower/Stem/Flower Extract), derived from 
upcycled lavender, protects skin against indoor pollution while reducing 
skin redness and improving luminosity.

Treatment Serum
Grant Industries
grantinc.com
Grant Industries introduces a treatment serum featuring Gransome 
Heptapeptide-7 (INCI: Water (Aqua) (and) Carnosine (and) Glycerin (and) 
Heptapeptide-7 (and) Xanthan Gum (and) Propanediol (and) Lecithin 
(and) Citric Acid (and) Sodium Benzoate (and) Potassium Sorbate); 
Granactive Retinoid (INCI: Dimethyl Isosorbide (and) Hydroxypinacolone 
Retinoate); and Youth 360 BCR (INCI: Water (Aqua) (and) Boswellia 
Serrata Extract (and) Centella Asiatica Extract (and) Betula Alba Bark 
Extract (and) Polygonum Cuspidatum Root Extract (and) Phenoxyethanol 
(and) Sodium Benzoate). It has a creamy texture with a light break, silky 
application and soft finish.

Epin’Derm
Acme-Hardesty Co.
acme-hardesty.com/personal-care-cosmetics/
Epin’Derm (INCI: Bisabolol (and) Mauritia Flexuosa Fruit Oil) is a 
plant-based active with a unique, natural technology: the b-High 
Response which stimulates the activity of fibroblasts and keratinocytes, 
preserving the integrity of the extracellular matrix. Its natural 
composition reactivates the skin's protective processes, restores 
elasticity and firmness, improves texture, and non-invasively fills 
expression lines. 

Batch High Shear Mixers
Charles Ross and Son Co.
mixers.com
ROSS Batch High Shear Mixers with the Solids/
Liquid Injection Manifold (SLIM) Technology 
deliver powders in an efficient manner for quick 
wet-out and complete dispersion into low-
viscosity liquids.

CT2209_Roundup_fcx.indd   12CT2209_Roundup_fcx.indd   12 8/16/22   5:37 PM8/16/22   5:37 PM

http://www.CosmeticsandToiletries.com
http://campo-research.com
http://jojobadesert.com/product/jd-jojoba-golden-oil/
http://lucasmeyercosmetics.com/en/our-showroom/wastar
http://grantinc.com
http://acme-hardesty.com/personal-care-cosmetics/
http://mixers.com
http://jojobadesert.com/product/jd-jojoba-golden-oil/


CT22_ad_template.indd   2CT22_ad_template.indd   2 8/12/22   10:19 AM8/12/22   10:19 AM

http://biocogent.com


14 | www.CosmeticsandToiletries.com    Vol. 137, No. 8 | September 2022 

ACB Rice Water SF
Active Concepts
ACB Rice Water SF (INCI: Not Provided) is derived through an 
extraction process that enhances natural active ingredients 
on a cellular level. Rich in starch, amino acids, vitamins and 
minerals, this ingredient benefits hair and scalp care.

Verdessence RiceTouch Biopolymer
BASF
Derived from natural 100% renewable feedstocks, the 
Verdessence RiceTouch biopolymer (INCI: Oryza Sativa 
(Rice) Starch) is readily biodegradable and does not contain 
preservatives. It is compatible in different formulations and 
imparts a smooth skin feel, shine control and a matte effect.

Dihydro Resveratrol
Conagen
Dihydro resveratrol is made by bioconversion from p-coumaric 
acid (pCA), a natural preservative Conagen produces by 
precision fermentation. Resveratrol molecules in the category of 
polyphenols possess rich antioxidant properties.

New Ingredients & Technologies  
Featuring the latest products, ingredients, technologies, services, data and more

FeruliShield Feruloyl Glycerides
iActive
FeruliShield (INCI: Feruloyl Soy Glycerides) is made using 
a natural enzymatic process. It provides long-lasting UV 
protection and antioxidant effects, and can enhance the 
performance and maintain the efficacy of other actives by 
protecting against photodegradation.

MaizeCare Style Polymer and Clarity Polymer
Dow x EcoSynthetix
Through a partnership, the sustainable, biodegradable and 
corn-based MaizeCare Style Polymer and Clarity Polymer (INCIs: 
Hydrolyzed Corn Starch) will be developed to provide ingredients 
with improved humidity resistance, curl retention and flexibility 
in hair styling applications.

Mirasoft SL L60 and SL A60
Solvay
Based on rapeseed oil and sugar with a low environmental and 
carbon footprint, Mirasoft SL L60 and SL A60 (INCIs: Not 
Provided) are bio-based surfactants suitable for a range of 
applications in beauty care such as shampoos, conditioners, 
shower gels, face washes and creams.
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New Ingredients & Technologies

HOLD FOR 
OCTBiotyFerment MATÉ and ASHWA

Lucas Meyer Cosmetics by IFF
BiotyFerment MATÉ (INCI: Water (Aqua) (and) Glycerin (and) 
Ilex Paraguariensis Leaf Extract) and ASHWA (INCI: Water 
(Aqua) (and) Glycerin (and) Withania Somnifera Root Extract) 
are fermented extracts to protect hair and skin, respectively, 
against oxidative stress.

LexFeel N350 MB
Intolex
LexFeel N350 MB (INCI: Diheptyl Succinate (and) Capryloyl 
Glycerin/Sebacic Acid Copolymer) pairs a highly versatile 
copolymer with a soft and lightweight ester, creating a 
synergistic emollient blend with the sensory profile of 
dimethicone for both hair care and protection.

Plantasens OP 95
Clariant
Plantasens OP 95 (INCI: Sodium Methyl Cocoyl Taurate (and) 
Glycol Distearate) reportedly provides formulators an easy-to-
use, sulfate-free, drop-in solution for opacifying eco-conscious 
hair and body care applications. 

Spherulite HA 
Ultimate
Givaudan
The microencapsulation 
technology behind 
Spherulite (INCI: 
Glycerin (and) Water 
(aqua) (and) Sucrose 
Palmitate (and) 
Glyceryl Linoleate (and) 

Tocopherol (and) Helianthus Annuus (Sunflower) Seed Oil (and) 
Sodium Hyaluronate) supports the slow and targeted release of 
HA for lip-plumping effects.

SymClariol
Symrise
SymClariol (INCI: Decylene Glycol) supports dandruff control 
concepts and works well in products for acne-prone and oily 
skin. Furthermore, emollient is applicable for foot care, as it 
prevents odors while affording protective properties.

Firever
Biolie
Firever (INCI: Water (Aqua) (and) Propanediol (and) Abies Alba 
Seed Extract) is described as a natural solution to fight against 
pigmentary disorders and the signs of aging. The active is 
obtained from excess forest seeds via a patented enzymatic, 
solvent-free eco-process.
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THE PERFECT 
BALANCE
Nowadays, colour cosmetics don’t just have to look good – sensorial 
properties are just as important as performance or spectacular 
pigment e� ects. Ingredients of Zschimmer & Schwarz help 
you achieve the perfect balance: our SYNTRAN® fi lm formers 
add fl exibility, wear resistance and comfort to your 
make-up products!

More information:
care@zschimmer-schwarz.com

Follow us on LinkedIn:
 /showcase/personal_care

Please visit us:
Cosmetorium

28 – 29 September 2022
Barcelona | Spain
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C&T Alle Awards
Finalist Profiles

Active Ingredients
Rahn AG –Myramaze-Essence,  
   Radicare-Eco and Defensil Pure (3 categories)

Myramaze-Essence: By activating the sensory receptors of the 
skin and nose, this sensocosmetic active ingredient can elicit 
a more positive mood in persons under stress by instantly lower-
ing levels of stress hormones, generating exceptional radiance 
and reinstating the skin’s natural glow.

Radicare-Eco: This powerful antioxidant is inspired by sophisti-
cated protection mechanisms found in leaves and fruit husks of 
plants. It protects the hair and scalp against deleterious urban 
airborne particulate matter and UV. Ex vivo studies revealed 
highly significant inhibition of keratin oxidation in all hair layers. 
Hair integrity was improved without weighing it down, as seen 
with conventional conditioner treatments. Furthermore, the 
ingredient improves the gloss of bleached and chlorine-stressed 
hair, and intensifies the color tone in hair dyes.

Defensil Pure: Dry, atopic skin suffers from physical damage 
and a weakened skin barrier, opening the door to undesired bac-
teria. This ingredient promotes the growth of beneficial bacteria 
on the skin surface and supplants undesirable microorganisms 
to moisturize particularly dry skin. It strengthens the skin barrier, 
improves the complexion, and counteracts atopic eczema. The 
ingredient is obtained by the fermentation of organic gold millet.

Lubrizol –Argireline Amplified peptide
This peptide is a multifunctional ingredient with an intense an-
ti-aging power that visibly transforms tired, dull, aging skin into 
a more healthy, glowing and youthful complexion. In addition to 
improving the appearance of expression wrinkles, tests have 
shown its efficacy in delaying and reversing the effects of aging 
in all skin layers. In vivo tests showed skin looked five years 
younger after five days of treatment with 5% ingredient. The 
product is 99.5% of natural origin.

Vitalab Srl –Vita Up-Gravity
This regenerating ingredient of biotechnological origin regulates 
skin bio-mechanical forces stimulating the synthesis of key 
factors involved in skin tensile-strength, which are weakened 
during aging. By orchestrating shape and elongation forces, it 
promotes new matrix deposition and the synthesis of regen-
erative factors for resilient and ageless skin. Face and neck 
wrinkles are attenuated and skin elasticity is improved. With its 
action on skin bio-mechanical forces, the ingredient trains the 
user’s fibroblast to youth,

Shiny Brands Group Co., Ltd. –FRSAB
Developed in collaboration with HungKuang University, FRSAB 
is formulated using 5 essential oils with high anti-oxidant 
activities. Through IRB-approved in vivo fumigation test, FRSAB 
significantly decreased superoxide radicals and peroxide in 
subjects’ blood by 32.1% and 43.5%, respectively, within 10 min. 
It also effectively increased skin firmness by 15% and improved 
skin texture after as 10-day application, earning FRSAB several 
patents and awards for its innovation and research.

Givaudan Active Beauty –Patchoul’up
This eco-designed active is crafted from responsibly sourced 
upcycled Indonesian patchouli leaves. After distillation for 
fragrance extraction, leaves go through subcritical water ex-
traction, giving a highly active fraction that holistically addresses 
dry scalp and removes dry flakes, contributing to consumers’ 

health and well-being. Patchoul’up acts on four synergistic levels 
to deliver efficacy as it rebalances sebum production, regulates 
stratum corneum desquamation, smoothly eliminates scalp flakes 
and normalizes the scalp microbiome.

Croda Inc. –Nutrinvent Balance
This ingredient employs a novel encapsulation technology to 
ensure targeted delivery and controlled release of actives onto 
the scalp and hair.  It provides instant sebum reduction on the 
scalp from the first application. The product meets sustainable 
credentials including vegan suitable and 98% natural content, 
according to ISO 16128, and can help reduce water consumption 
during use.

IFF-Lucas Meyer Cosmetics –Dendriclear
This ingredient challenges existing mechanisms of action to 
rethink the battle against acne. Composed of a patented lysine 
dendrimer obtained via a green chemistry process, the product 
selectively weakens the acneic C. acnes strains to favor growth 
of non-acneic strains and gently rebalance the acnebiome (acne 
microbiome) of acne-prone skin. With this breakthrough micro-
biota-friendly mechanism of action, the ingredient helps recover 
a healthier microbiome and reduces the appearance of acne for 
clear and flawless skin.

Seppic –Hydrachrysum
This innovative and natural active is made of plant cell lysates 
from the everlasting flowers produced with Seppic’s Celtosome 
sustainable plant cells technology. The ingredient breaks the 
vicious “inflamm’dryness” cycle, providing innovative hydration. 
Thanks to its unique composition, it allows dry skin to return to 
homeostasis and improves barrier function. The product ensures 
intense and long term moisturization while increasing the num-
bers of lacunae—extracellular water tanks that are advanced 
markers of hydration.

Geltor –Elastapur
This reportedly world’s first bio-identical human elastin ingredient 
was sustainably developed through a 100% plant-based fermen-
tation process using zero human or animal inputs. A key element 
of human skin, elastin, brings the gift of elasticity through its 
unique ability as a protein to stretch and recoil. Through this 
product, the world’s only pure human elastin ingredient for topical 
skin care has been unlocked and is available for the first time in 
unmatched purity and biocompatibility.

Synergy Life Science –CannaSorb CB-Active
By optimizing the solubility of cannabidiol, the activity increases 
greatly. This active is a non-regulated hemp/CBD extract that 
is completely water soluble. Upon genetic expression testing, 
just 5% of the ingredient in water proved to be more than 10× 
effective than CBD itself on pain, inflammation, circadian rhythm, 
wound healing, extracellular matrix, immune response and more.

DSM Personal Care –Quali Vitamin B12
This naturally derived biotech ingredient is produced with the 
highest standards and is totally reliable, fully traceable and 
sustainable. New studies demonstrate that its unique mechanism 
of action significantly reduces inflammasome and inflammatory 
cytokines that cause itching, redness and sensitive skin. Addition-
ally, it inhibits mast cell degranulation, thereby helping to protect 
against inflammation-induced skin barrier damage as well as 
relieving sensitive and irritated skin, resulting in healthy-looking 
skin and a vibrant appearance.
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Solésence –Kleair
This novel zinc oxide technology was designed for use as an 
active ingredient in skin care and cosmetics. The product max-
imizes key physical qualities of zinc oxide to deliver better-per-
forming, mineral-based, clean, non-nano UV and environmental 
protection that offers superior aesthetics on skin. This innova-
tion makes critical best-in-class skin health products accessible 
to people of all skin tones while introducing new textures and 
formats in the mineral space.

Evonik Corp. –Sphinox Defenda
Inspired by the diversity of ceramide structures, this ingredient 
is a unique derivative of naturally occurring phytosphingosine, 
offering various skin defense and protection benefits. As an 
innovative bioactive sphingolipid, the product protects the skin 
from UV-induced DNA damage while fighting environmental 
aggressions, accelerating skin regeneration and re-balancing 
the skin tone after summer stress.

EverCare –Assure+
The sun care market is experiencing a shift toward high SPF 
zinc oxide-based sunscreens. However, formulating to reach 
high SPF values with UVA claims requires new boosters. This 
ingredient is a natural booster for mineral SPF formulations to 
help achieve high SPF and UVA-PF protection without compro-
mising on aesthetics. Extracted from the fast-growing Pongamia 
species using eco-friendly, green principles, the product is 
produced with high purity, allowing for minimal use to protect 
the integrity of formulas.

Premium Organic –Alpin Heilmoor Extract
Inspired by traditional uses, this ingredient is derived through 
environmentally friendly sourcing and extraction. The product 
has been shown to effectively act on multiple levels to impart 
oral epithelial barrier-strengthening properties. It protects 
against Porphyromonas gingivalis invasion and is a potent 
anti-inflammatory. At a clinical level, the ingredient also showed 
a whitening effect, as well as reductions in dental plaque and  
gingival inflammation.

Base Ingredients
Vantage Personal Care –Liponate Jojoba 20

This ingredient is a COSMOS-approved emollient that addresses 
the need for vegan formulations with a high level of traceability 
and naturality. The oil-free emollient transforms formulations to 
sensorially activate them by conveying a sense of hydration and 
soothing. More than an emollient, the multifunctional product 
has been substantiated to help protect sensitive skin and dam-
aged hair. When tested on damaged skin, the emollient restored 
hydration levels in just four hours.

Kumar Organic Products Ltd. –Kopester IDO
This innovative remake of isodecyl oleate adopts biocatalysis 
for the esterification of isodecyl alcohol and oleic acid into 
an emollient ester. The novelty is in its biotransformation of a 
chemical process at half the temperature without any solvent. 
As the biocatalysts are immobilized, they are easily filtered, 
washed and reused for the next batch. Ten cycles of reuse have 
been established in the production scale. This significantly 
improves the process, directing the it toward green and sustain-
able chemistry.

Miyoshi America, Inc. –MiyoHaze White
Chemists often have difficulty finding high-opacity, pure white 
powders for formulations that remain true to color in both wet 
and dry conditions—a key point to developing liquid foundations. 
To combat this, an innovative, multifunctional opacifying powder 
was developed with unique properties that display both wet and 
dry color fidelity with high opacity, resulting in a soft-focus effect 
in the end formulation. The ingredient can also be surface treated 
to provide additional value-added benefits such as strong hydro-
phobicity, high coverage and enhanced feel.

Applechem, Inc. –Applemol PTIS Plus
This novel pigment-wetting + dispersant emollient is designed to 
resolve common formulation bottlenecks in color cosmetic man-
ufacturing. Product development speed can be heavily affected 
by viscosity fluctuations, laborious grind phases, poor pigment 
wetting agents or color shade inconsistencies. This ingredient 
simplifies the process by combining universal pigment compati-
bility with superior wetting power, giving formulators significantly 
more control over viscosity, texture, payoff and stability.

P2 Science, Inc. –Citropol H Green Chemistry  
   Cosmetics Polymer

This medium viscosity cosmetics polymer is 100% derived from 
upcycled sustainable feedstocks and is a viable natural alterna-
tive to dimethicone 350 cPs. In hair care applications, it offers 
performance advantages over other 350-cPs silicone alternatives, 
owing to its cost-in-use efficiency, hydrophobicity, sensorial 
profile, best-in-class heat protection, reduced build-up and anti-
microbial properties.

Dow Consumer Solutions –HydroxyShield Polymer
This hydroxyamino functionalized silicone can create next-gen-
eration formulations to meet consumer hair care needs. The 
product shields, i.e., rescues, repairs and protects hair, and has 
superior performance to traditional silicones. The product also 
has low amine and cyclomethicone content, is effective at low 
use levels, and promotes fast-drying time, equating to less energy 
consumption and less heat damage. All of these aspects align 
with the company’s sustainability goals.

Biosynthetic Technologies –BioEstolide 250
This stable, bio-derived oil from a natural non-GMO source offers 
performance features such as inherent UV blocking and pigment 
dispersion. It enhances skin elasticity, provides moisturization 
and imparts a light, satiny feel. It can function as a natural alter-
native to silicone. The product is REACH registered and Kosher, 
Vegan and Halal certified. The sustainable and biodegradable oil 
functions as an emollient with enhanced oxidative stability and a 
negative carbon footprint.

Presperse –GreenDiol
This 100% natural 2,3-butanediol is produced by the fermentation 
of sugarcane or cassava. The multifunctional, biobased polyol 
functions as an emollient, humectant, preservative booster and 
solubilizer. Furthermore, it improves sensory appeal in a wide 
range of formulations for skin, hair, scalp, color cosmetics and 
more. It is non-GMO, COSMOS approved, EU-REACH registered, 
vegan certified and USDA bio-based certified. It is readily biode-
gradable and has an ISO 16128 natural index of 1.
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INOLEX –Lexgard MHG Natural MB
With roots in green chemistry, Inolex reimagined medium-chain 
glyceryl ethers with natural feedstocks and sustainable manu-
facturing at the core. The result is methylheptylglycerin (MHG), 
a 100% biobased branched C8 glyceryl ether derived from 
sustainably sourced castor oil and RSPO Mass Balance palm. In 
all formulation types, it acts as a  preservation booster and in 
lotions and creams, it prevents soaping during rub-in without 
using silicones.

Nouryon –Solamaze Natural film former
This bio-based, readily biodegradable film-forming polymer 
offers superior water resistance and pleasing aesthetics for 
sun care products. It is globally approved and was developed to 
maintain the performance of leading synthetic polymers while 
reducing persistence in the environment. The product also pro-
vides benefits in rinse-off conditioners, hair styling, cleansing 
and cosmetics formulations. The product is COSMOS and Natrue 
approved, and is produced following the 12 Principles of Green 
Chemistry.

Dow –Sustainable SunSpheres Bio SPF Booster  
   for Sun Protection

Bioderived and readily biodegradable, this ingredient is a green 
technology designed to maximize protection against sun/UV 
damage while minimizing the negative health and environmen-
tal impact of sun care products. It is highly efficient, eco-friend-
ly and multifunctional, avoids performance trade-offs common 
to “green” chemicals, and addresses a key need in the fast 
growing $12 billion sun care market.

Claims Testing Method/Tool
Sequential Bio –Microbiome-friendly Test

This test for microbiome-friendly standards and certification 
was developed using next-generation sequencing of the col-
lection of micro-organisms found on the skin, before and after 
product usage. It investigates microbial diversity and particular 
organisms known to play important roles in healthy skin.

XCellR8 –XtraMild Mildness Test
As an extension of the company’s animal-free safety and 
efficacy testing protocols, this skin irritation test method was 
developed to identify the subtlest differences in ingredient and 
product mildness, to benchmark products, identify candidate 
formulations and generate data to substantiate on-pack claims.

Evonik Corp. –SimDerma Platform
As beauty product development cycles are progressively short-
ened, testing methods alone are insufficient. This platform inte-
grates testing with analysis to improve productivity. The in vitro 
multiparametric platform currently includes 23 experiments 
related to 17 key cosmetic targets. Its AI engine can analyze and 
correlate results, allowing for benchmark comparison, blend-op-
timization or screening for claims development.

Digital Tech/App
Aedit –Aedit iOS App

This aesthetic solutions platform is designed to simplify and 
safeguard the search for cosmetic procedures and the board 
certified providers who perform them. It educates and em-

powers users to own their aesthetic journey through innovative 
technology and medically accurate content. From discovery to 
recovery, the app offers tools to research and “try on” cosmetic 
procedures via a patented 3D Aesthetic Simulator to allow users 
to instantly visualize results.

Goldn USA, LLC –Goldn
This platform connects cosmetic creators, e.g., brands, agencies 
or manufacturers, and suppliers to support their collaboration to 
develop beauty products simply and intuitively. While search en-
gines, technical tools and e-commerce-driven marketplaces exist, 
this platform is designed to offer a holistic approach to product 
development, connecting the entire value chain.

Croda Inc. –SenStories Selector Tool
The sensory effects of a formulation are critical to the experience 
created by its use. This tool utilizes a reproducible methodology 
to connect insights on consumer perception and language choice 
with the knowledge of ingredient combinations and colloidal 
structures responsible for a given sensorial feel. This enables 
predictive ingredient selection for formulation development with 
targeted and desired sensorial experiences.

Finished Formula—Indie
Clean O2 Carbon Capture Technologies Inc.  
   –CleanO2 Soaps

These soaps enable consumers to take direct action on climate 
change. The bars contain carbon captured from carbon dioxide. 
This greenhouse gas, produced by natural-gas heating appliances 
in commercial buildings, is captured by the company and turned 
into pearl ash, which gives the handmade products a silky lather. 
Additional ingredients in the soap are natural and  
sustainably sourced.

Codex Labs –Codex Labs Antu Brightening Serum

This brightening serum is antioxidant rich and clinically proven to 
redensify and thicken the epidermis and undo skin barrier dam-
age from stress, sun exposure and pollution. The serum uses a 
patented protective formulation comprising bioactives from three 
powerful anti-inflammatory Patagonian plants: Matico, Maqui and 
Murtilla. Additionally, hibiscus helps to smooth expression lines; 
cherimoya soothes redness; and Entadine protects cellular DNA 
against environmental stressors.

i-On by Dr. Xi –i-On Age Disrupting Skin Cream

This product is designed to remove excess iron accumulation 
from the skin, which according to the company, is scientifically 
proven to be the root cause of free radical damage that leads 
to skin aging. Powered by a patented DII (de-ionizing inducer) 
Technology, it is said to surpass antioxidants as the best defense 
against signs of aging. In a 42-day clinical study, 100% of users 
reported that their skin looked and felt softer and more hydrat-
ed, and 84% stated that their fine lines and wrinkles noticeably 
diminished.
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Raaka’s World –Flourish Scalp Serum

This lightweight serum is designed as a multi-purpose solution 
to help with scalp issues such as dryness, itch and thinning 
hair. It can help boost hair growth and balance an overly greasy 
scalp. The product is formulated with a blend of nutrient-rich, 
100% organic oils, including marula, golden jojoba, blackseed 
and amla. It is said to easily absorb into the scalp and boost 
overall scalp health. Lavender and rosemary scents adds a 
relaxing element.

Sage and Ylang Redefining Beauty  
   –Sage and Ylang Microbiome Series

Developed through a collaboration with researchers from 
Singapore’s A*STAR science institution, and scientists of MyMi-
crobiome and Sequential Bio, this finished microbiome product 
series includes a gentle face cleanser, beauty essence and a 
soothing moisturizer. The products were tested and validated to 
be skin microbiome friendly, and to increase skin microbiome 
diversity and the “good” bacteria while reducing the “bad” 
bacteria.

Tosla –Premium Collagen Formulation with  
   Velious Masking Technology

This high-performing liquid collagen formulation contains 
collagen peptides, methylsulfonylmethane (MSM) and vitamin 
C for the beauty sector. The product promotes the synthesis of 
collagen and elastin fibers in the dermal layer of the skin. It has 
been shown to deliver an increase in dermal density after 12 
weeks of supplementation. Furthermore, the company’s mask-
ing technology enables the combination of collagen and MSM 
in a liquid format to deliver a convenient and unique tasting 
experience.

Roccoco Botanicals –Ruby Crystal Cleanser

Designed to replenish vital essential fatty acids and accelerate 
skin repair, this gem-infused cleanser reduces the appearance 
of inflammation and discoloration in skin. According to the 
company, visible results are delivered after just one use.

Finished Formula—Mass
Good Chemistry –Good Chemistry Fragrance Collection

Designed for “Zillennial” scent seekers, these fragrances are 
described as high quality and affordably fun, and intended to 
boost the user’s mood and inspire variety and experimentation. 
The products are Peta cruelty-free and vegan, and made with 
essential oils.

FusionPkg Beauty Lab –Destress Multitasking  
   Beauty Broth

Described as a brain-boosting, dual-phase nootropic elixir, this 
formula is said to provide ultra-hydration to balance the complex-
ion and reduce skin fatigue. The key ingredients reportedly work 
in tandem to regulate stress triggers in the skin and improve both 
skin and mood. The algae extract rebalances the skin microbiota, 
while the wild indigo extract releases natural calming neuropep-
tides that support health and vitality.

Abeytu’ Naturals by Shaman Productions  
   –Abeytu’ Naturals Sublingual Anti Aging

This patent-pending, “sublingual” tincture is said to address the 
four pillars of aging from the inside out—the immune, metabolic, 
liver and kidney systems reportedly contribute the most to aging. 
Phytocannabinoids are used as a vehicle to help address cellular 
and systemic health.

Univar Solutions –Irresistible Satin Lip Cream

This creamy, long-lasting lip color is said to allow the wearer to 
make a bold statement with a dramatic pop of color to stand out 
in a crowd. The formula reportedly offers the best of both worlds: 
the luxe texture of a creamy lipstick and all-day, long-lasting, 
fresh effect of a lip tint that will not dry out.

DECIEM –The Ordinary - Natural Moisturizing  
   Factors + HA for Scalp

This lightweight, milky serum contains a combination of ingre-
dients that mimic the function of natural moisturizing factors 
(NMF), as well as hyaluronic acid (HA) and squalane that are 
naturally produced within the skin. With regular use, the formula 
is said to support hydration through scalp skin barrier protection. 

Winnox Cosmeceutics Sdn Bhd, an R&D Entity  
   of Wipro –SOS Recovery Serum with NeuroBiome  
   Technology

Described as a scientific and holistic solution, this serum was 
developed with the microbiome in mind to rebalance the adverse 
conditions of sensitive skin to bring back skin health. It was 
developed in response to an increase in reported cases of skin 
allergy among ASEAN consumers in recent years, which has been 
hypothetically associated to cosmetic intolerance syndrome, 
manifested as skin dryness, redness and itching.

Shiny Brands Group Co., Ltd. –B3 Acne Solution

This formulation’s waterless format is said to prevent the 
degradation of its skin-benefit ingredients, including niacina-
mide, salicylic acid, isopropyl methylphenol and FRSAB (INCI: Not 
Provided), allowing for better and effective penetration. According 
to the company, this product significantly inhibited acne-causing 
bacteria (R > 99.9%) within 60 min. Additionally, a survey by Kan-
tar showed that 20 of 20 consumers were satisfied after 14 days 
of use, during which: 87% observed alleviation in acne and skin 
conditions; 93% saw improvements in facial oiliness; and 100% 
agreed that it soothed and reduced skin redness.
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SNF Personal Care –Cold Process Mineral SPF 50+

This formula features an ingredient from a range designed to 
formulate sustainable, high-SPF sunscreens using a cold process: 
Natursol EMI 132 (INCI: Sodium Acrylate/Sodium Acryloyldimethyl 
Taurate Copolymer (and) C15-19 Alkane (and) Lauryl Glucoside). 
The resulting sunscreen cream is stable and was developed with 
reduced time and cost (through reduced energy/heat).  The formu-
lation reportedly minimizes the whitening effect often experienced 
during the application of high SPF commercial products.

Finished Formula—Prestige
dermaRx Laboratories Pte., Ltd. –derma-Rx Max-C

This antioxidant serum incorporates the most stable form of ascor-
bic acid conjugated to submicrometric gold particles and Kakadu 
plum extract, reportedly the world’s highest source of vitamin-C. 
The product includes Chrono-active peptides to regulate circadi-
an rhythms to prevent premature aging, and Chlorella extract to 
protect against infrared and high energy visible light.  Along with 
multi-molecular weight hyaluronic acid, Laminaria extract and 
other key actives, users experience brighter, more radiant and 
younger-looking skin.

Opulus Beauty Labs –The OPULUS Beauty Labs  
   Starter System

This system is said to deliver skin care at “peak potency.” It is 
comprised of two parts: single-dose treatments made entirely 
of skin care ingredients designed to optimize key actives and 
minimize preservatives without plastics to toss; and an activator 
“appliance” that thermally blends the treatments like a personal 
beauty lab, creating a fresh, single-dose skin care application, 
warmed for optimal absorption into the skin.

NuSkin –Beauty Focus Collagen+

This supplement is designed to significantly improve skin 
elasticity, reduce fine lines and wrinkles and boost hydration. 
The drinkable skin care supplement features Bioactive Collagen 
Peptides that reportedly produce the highest stimulatory effect of 
all collagens tested in vitro–as confirmed in human clinical studies 
showing improvements in skin elasticity and reduced wrinkles–for 
unparalleled results.

Lashliner, Inc. –Magnetude Magnetic Eyeliner

This eyeliner, originating from inventor Laura Hunter, is reportedly 
the only magnetic eyeliner made in the United States. The propri-
etary formula is said to be the strongest on the market. It can be 
applied to the eyelid as an eyeliner, or directly to the eyelashes 
for an eyeliner-free, natural look. It is described as smooth to 
apply and easy to remove, and does not run, fade or flake, keeping 
lashes in place all day.

Nutrafol –Nutrafol’s Growth Activator

This product is described as the first and only hair serum on the 
market to use ashwagandha exosomes to address immediate 
signs of hair thinning on the scalp. Leveraging this advanced 
technology and living plant material, the 100% natural and light-
weight serum is applied to the scalp to help boost cell renewal 
and activate thicker-looking, stronger-feeling hair. 

Orpheus Skin –Resurrection Bio-Luminous  
   Dewy Essence

This multi-correctional, silky spray essence is formulated to 
replenish, protect and illuminate skin. It is said to deliver an 
energizing burst of hydration and protection from harsh pollut-
ants, UV oxidation and blue light damage. Described as a “vitamin 
shot” for the face, the serum delivers vitamins C, E, B3 and B5 to 
improve uneven skin tone and refines pores. The Lactobacillus 
probiotic ferment strengthens skin’s natural defense system and 
increases cellular oxygen uptake. Lastly, five essential bio-fer-
mented minerals, zinc, iron, silicon, copper and magnesium, 
reportedly support cellular metabolism to help nourish, replenish 
and restore the skin.

Symbiome –The One Restorative Cream

With only three ingredients and powered by the company’s 
proprietary BioIntact cold emulsion process, this product is 
described as a unique multifunctional postbiotic derived from the 
natural fermentation of Amazonian botanicals. Based on research 
into the microbiome of the Yanomami hunter-gatherers, this 
cream is designed to be a self-stabilizing, self-preserving postbi-
otic emulsion formulated to restore missing metabolic pathways 
and nutrients, including lactic acid, phospholipids, enzymes, 
cofactors, bacteriocins, polysaccharides and biosurfactants.

Cosmax Inc. –Centella Asiatica Cica Multibalm

This balm incorporates high concentrations of active ingredients 
extracted from Centella asiatica that are effective in soothing 
irritated skin. Delivered in a convenient to use, on-the-go format, 
it can be applied to irritated areas throughout the day and is 
especially useful during colder weather. This product is said to 
deliver a smooth application and non-greasy feel. The Centella 
active ingredient has been fermented for deep and faster skin 
absorption (increased effectiveness) and smooth application. 

Amway Corp. –Artistry Skin Nutrition Science

Since skin looks healthiest when five key skin nutritional require-
ments are addressed, this range of products was designed to 
work like supplements for the skin. They reportedly purify, bal-
ance, rebuild, moisturize and protect, resulting in beautiful, visibly 
healthy skin. The range works together in a simple regimen that 
ensures all of skin’s nutritional requirements are addressed.
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EXPERT 
OPINIONS
Multifunctional 
Makeup 
Active Foundation, Minimal and 
Natural Formulas, Sensitive Skin 
and Eco-Conscious Solutions

KAREN YOUNG, THE YOUNG GROUP

PHILLIP SHUKLA AND VAJINATH LAD, 
INTERNATIONAL COSMETICS SCIENCE 

CENTER A/S

ALEX WALTHER, UNIVAR SOLUTIONS

Contributors Multi-functional skin care products 
such as healing and repair balms 
offer convenience, and lead consumer 
trends, according to Karen Young, 
The Young Group. “Take Egyptian 
Magic, for example, which remains 

a best seller on various platforms,” she writes. “This simple, 25-year 
old formula based on just olive oil honey, royal jelly, propolis, bees-

CT2209_Expert_Opinions_DM.indd   20CT2209_Expert_Opinions_DM.indd   20 8/19/22   11:54 AM8/19/22   11:54 AM

http://www.CosmeticsandToiletries.com


Vol. 137, No. 8 | September 2022 Cosmetics & Toiletries | 21

wax and bee pollen is promoted as a multi-purpose 
skin cream for beautiful and healthy skin.”1

Young adds that translating multifunctional 
benefits to makeup is more challenging, although it 
is happening. “GrandeLash MD, an eyelash growth 
enhancer and conditioner, extended these lash 
benefits into a mascara formulation. According to the 
company, its GrandeMascara Conditioning Peptide 
Mascara ‘conditions while you coat.’ The product 
is said to provide volume and length and is infused 
with a ‘lash-loving blend of peptides, panthenols and 
natural waxes.’2

“Looking toward eye, lip and cheek color, Live-
Tinted HueStick changed this category. Described 
as a ‘multistick that balances dark circles and dark 
spots,’ this product offers buildable, blendable, 
weightless color that is easy to use and good for skin. 
Ingredients including hyaluronic acid, squalane and 
vitamins C and E support the latter benefit claim.3

“Lip oil provides another example of merging 
color with care. Unheard of just a few years ago, this 
category now feels ubiquitous thanks in part to social 
media. Dior’s Addict Lip Glow Oil, for example, went 
viral on TikTok, which is every marketer’s dream. Its 
formula reportedly ‘saturates the lips with nutrients 
and revitalizes them immediately and day after day,’ 
leaving lips more beautiful after five days of applica-
tion. Notably, the brand highlights the product’s color 
reviver technology, which is said to react directly with 
lips’ moisture levels to reveal a custom color.”4

Active Foundation
Young believes the category showing the most 

multifunctional activity is foundation, including 
blemish balm (BB) and color corrective (CC) creams. 
“Such products blend light to medium makeup 
coverage with moisturization as well as sun protec-
tion benefits,” she writes. “They have also responded 
to the market’s obsession with products that call out 
individual ingredients, incorporating niacinamide, 
hyaluronic acid, sea algae, allantoin, bisabolol and 
various other botanical antioxidants. Pollution 
protection is also part of the positioning for many of 
these multifaceted products.”

Data for multifunctional cosmetics is limited. 
However, Young adds, “... a few relatable statistics are 
worth mentioning. MMR, for instance, projects the 

Click here to the expanded version 
further in this issue and link to our 
Cosmetic Bench Reference.

Wellness and  
Anti-aging Formulary
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tinted SPF market will grow at a CAGR of 5% 
through 2027. Also, the global search volume 
for foundation has almost doubled in the past 
two years, Kantar reports.”

In Young’s view, consumer exploration in 
this category may be due to growing interest 
in skin care, SPF protectant and other “benefit 
ingredients” incorporated into foundations. She 
notes, “Responding to these queries are serums 
such as Ilia’s Super Serum Skin Tint SPF 40; 
‘fresh air’ balms including the Hermés Plein 
Air Complexion Balm SPF 30; and ‘silk hydrat-
ing shields;’ e.g., Tatcha’s The Silk Hydrating 
Mineral Shield SPF 50. Each of these clearly 
addresses consumer demand for light, natural 
makeup offering significant protection on 
multiple levels.”

Crossover Approach
Young continues, “There is enormous 

potential in this hybrid approach. Even pre-
COVID-19, consumers sought simplified skin 
care regimens with multi-tasking, all-in-one 
products, but as the pandemic initially hit, 
color cosmetics and makeup took the back seat 
to basic hygiene and care products. Today, as 
consumers emerge in attempt to return to some 
semblance of active life, the next logical direc-
tion is natural-looking makeup loaded with skin 
care ingredients.

“This ongoing exploration of the crossover 
of makeup and skin care is critical. Where foun-
dation is concerned, continuing improvements 
and refinements in both mineral and non-min-
eral sunscreen textures and meaningful levels 
of efficacious skin care ingredients—combined 

with consumers’ willingness to purchase multi-
tasking products provides a winning combination. 
While pigment restrictions and formulating 
requirements may challenge the makeup cat-
egory, focusing time, effort and research on this 
category of multi-tasking makeup will pay off,” 
she concludes.

In addition to Young’s market insights, select 
industry experts chimed in with their views 
of trends and concerns currently shaping the 
multifunctional cosmetics market. Following are 
their responses.

Minimalist and Natural 
Products, and Sensitive Skin

“New generation consumers prefer minimal-
istic makeup products due to busy lifestyles, 
affordability or to simplify daily routines,” 
Vajinath Lad, manager of creative cosmetic 
technologies for International Cosmetics Science 
Centre A/S (ICSC) writes. “They prefer a more 
naturalistic approach than a heavy or artificial 
makeup look and they also like to choose prod-
ucts with multifunctional claims.”

Philip Shukla, vice president of ICSC also 
adds, “We have seen an increased demand from 
our customers for natural ingredients for sensi-
tive skin. Consumers are preferring natural and 
sustainable ingredients for the replacement of 
synthetic harsh on skin ingredients.”

In terms of future directions for this market, 
Lad believes the multifunctional trend seen 
in skin and hair care will grow in the makeup 
category over time. “[A f]ew regions such as Asia 
are catching [on] fast, whereas others are still 
experimenting,” he explains.

Market Intelligence 

“We have seen an increased demand from our customers for natural ingredients for sensitive skin.”
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Shukla looks to the environment for future 
direction. “As most countries are experiencing 
changes in environmental conditions due to 
global warming, the skin is exposed to more 
harsh weather conditions and pollution, which 
lead to increased sensitivity in the skin,” 
Shukla writes. “The demand for specially 
created products for sensitive skin is increasing 
all over the world and is not limited to only 
specific geographies.”

Responding to these market directions, ICSC 
developed Cosmosil Anti Pollution I.S. Organic 
Oil (INCI: Aloe Barbadensis Leaf Extract (and) 
Camellia Sinensis Leaf Extract (and) Curcuma 
Longa Root Extract (and) Juglans Regia Seed 
Oil (and) Helianthus Annuus Seed Oil. The 
product is designed to protect the skin against 
the harmful effects of pollution. For sensitive 
skin, Cosmosil CAL Oil (INCI: Calendula Offici-
nalis Flower Extract (and) Helianthus Annuus 
Seed Oil), based in ayurvedic medicine, imparts 
calming and soothing benefits. 

High Performance and 
Eco-conscious Sourcing

Alex Walther, senior chemist for Univar 
Solutions, sees that consumers have developed 
high expectations for the quality, performance 
and sustainability of makeup. “[With cosmetics 
o]ften being one of the more expensive personal 
care products, it no surprise that consumers 
want to get a great product for their money, 
Walther writes. “New products must have 
functional benefits to make the skin better in 
the short and long term on top of color and 
long wear performance. Consumers also care 
more about how ingredients are sourced, with 
bio-fermentation and upcycling beginning to 
come to the forefront.”

Looking ahead, Walther believes transpar-
ency on labels and ingredients will continue, 
with consumers seeking active ingredients 
at levels with actual efficacy and that give 
multi-functional benefits to consumers. “Sus-
tainability continues to be a hot topic in today’s 
personal care world and we will continue to see 
this evolve,” Walther adds.

To align with these market directions, 
Walther sees ingredient manufacturers respond-
ing to the call for high performance ingredients 
sourced in more eco-conscious manners. Silica 
provides one example.

“Dow’s … EcoSmooth Rice Husk Cosmetic 
Powder (INCI: Silica) is obtained from upcy-
cling rice husk, a by-product from agriculture, 
and is COSMOS-approved with 100% natural 
origin content,” Walther writes. The com-
pany also launched Dowsil EL-TIPS Silicone 
Elastomer Blend (INCI: C13-15 Alkane (and) 
Dimethicone/Vinyl Dimethicone Crosspolymer), 
a sensory enhancer in a bio-based, sugar-
cane, renewable carrier with a 70% natural 
origin index. 

DSM additionally launched Quali B Vitamin 
B12 (INCI: Cyanocobalamin) that is produced 
through non-GMO bacterial fermentation. 
It has a natural origin index of 68.7%, is 
halal-approved and vegan-compliant, and 
reportedly will give products an “on-trend” 
pink hue. “DSM’s new studies show it could 
help relieve fatigued and irritated skin …,” 
Walther concluded.
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“As consumers attempt to return to some semblance of active 
life, the next logical direction is natural-looking makeup loaded 
with skin care ingredients.”
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KEY POINTS
• This two-part series will explore the 

current regulatory environment for color 
additives in the U.S. (Part I) and global 
(Part II) cosmetic markets.

• It will also examine the unique 
chemistry of naturally derived colors, 
their limitations, and their benefits.
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Synthetic pigments such 
as titanium dioxide, 
iron oxides and organic 
lakes represent some 
of the most widely used 
cosmetic color additives 

today. Growing concerns over environmental issues 
associated with industrial pigment production, how-
ever, are motivating the development of greener, more 
sustainable processes to produce these colorants as 
well as the search for minimally processed, naturally 
derived options.

Color additives for cosmetics and personal care 
products are regulated in every country. Although 
recently, much research has been carried out to 
develop naturally derived options, only a limited 
number have been approved for cosmetics.1, 2 The 
U.S. Food and Drug Administration (FDA) currently has 
the most restrictive regulations for color additives, 

with only 59 (23 exempt and 36 certifiable) approved 
for cosmetics and personal care applications; this 
compares with the European Union at 153, and China 
at 156.

The list of colors permitted for cosmetics in the 
United States can be found in the CFR Title 21 Part 
73 for exempt colors, and Part 74 covers certifiable 
colors with lakes addressed in Part 82. Color addi-
tive lists for the EU and China can be found in the 
Regulation EC 1223/2009 Annex IV, the Safety and 
Technical Standards for Cosmetics (2015 version) 
Annex 6, respectively. 

This two-part series will explore the current 
regulatory environment for color additives in the U.S. 
and global cosmetic markets. It will also examine the 
unique chemistry of naturally derived colors. Part I 
begins with those approved in the United States, as 
this region has a strict system and shortest list of 
approved colors. 
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Regulatory

It does not matter 
where the color additive 

or finished cosmetic 
is manufactured, if it 
is sold into the United 
States, its colorants 
must conform to the 

regulations.

U.S. Color Additive Regulations 
All color additives used in cosmetics, or any other 

FDA-regulated product for that matter, sold in the 
United States must be approved by the FDA. A color 
additive, as described in 21 CFR Part 70.3 (f) and (g), 
is any dye, pigment or other substance that can impart 
color (alone or through reaction with another sub-
stance) to a food, drug or cosmetic, or to the human 
body. The term color also includes black, white and 
intermediate greys.

According to the FDA definition, a chemical such 
as dihydroxyacetone (DHA), used in sunless tanning 
products, that reacts with proteins in the skin to 
form color is also a color additive. In addition, a drug 
ingested with the intended function of imparting color 
to the human body, such as a tanning pill, would also 
be considered a color additive.3

Each color additive has a unique listing in the FDA 
regulations that states its identity. This can include the 

source of the color additive or its raw 
material feedstocks, chemical and 

physical specifications, 
and restrictions. 

Some color addi-
tives also must 
be certified by 
FDA, meaning 
they must be 
tested by FDA 
laboratories 
and meet 
the require-

ments for identity 
and specifications 

set forth in the 
regulations.

CT2209_Regulatory_Dobos_DM.indd   24CT2209_Regulatory_Dobos_DM.indd   24 8/18/22   2:27 PM8/18/22   2:27 PM

http://www.CosmeticsandToiletries.com
http://www.silab.fr


CT22_ad_template.indd   2CT22_ad_template.indd   2 4/14/22   10:52 AM4/14/22   10:52 AM

http://www.sensient-beauty.com


Regulatory

DM7 | www.CosmeticsandToiletries.com    Vol. 137, No. 8 | September 2022 

It does not matter where the color additive or 
finished cosmetic is manufactured, if it is sold into 
the United States, its colorants must conform to 
these regulations. It is important to note that a 
color additive listed for use in food or drugs is not 
necessarily approved for cosmetics; there must be 
a separate listing for use in cosmetics.

The FDA classifies products by their intended 
use, and some products meet the definition of both 
cosmetics and drugs. Examples include moistur-
izers with sun protection claims, anti-cavity 
toothpastes and facial cleansers with acne treat-
ment claims. Such products must comply with 
regulations for both cosmetics and drugs—includ-
ing meeting the color additive regulations for 
each category. There are instances where a color 
additive is approved for use in one category but 
not the other. Such a difference, along with other 
potential restrictions, make it imperative to review 
regulations for every formulation project. 

While “coal-tar” hair dyes are exempt from U.S. 
color additive regulations, any other hair coloring 
ingredients derived from plant or mineral sources 
still must comply with regulation. This means 

they must be approved by the FDA and have an 
associated listing. Examples of non “coal-tar” 
color additives currently permitted for hair 
coloring are henna (from Lawsonia inermis) and 
bismuth citrate. Color additives intended for 
dyeing eyebrows or eyelashes would also require 
FDA approval for that specific intended use; 
currently, there are no color additives approved 
by the FDA for dyeing eyebrows or eyelashes.

Some colorful naturally occurring com-
pounds derived from sources such as beetroot 
or algae may have ancillary benefits like 
antioxidant activity. However, U.S. regulations 
regarding color additives are explicit in stat-
ing that the primary use of an ingredient for a 
purpose other than coloring is not enough to 
warrant exemption from regulation if the color 
imparted is important to the marketing and 
consumer acceptability of the product.

Natural Colorants Approved 
in the United States

Following is a list of natural or naturally 
derived color additives currently approved for 

It is important to note that a color additive listed for use in food or drugs is not necessarily approved for cosmetics; there must be 
a separate listing for use in cosmetics.
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use in cosmetics in the United States. All are 
exempted from certification and have limited 
specifications, compared with their certified 
counterparts, and therefore may show greater 
variability in color and other properties, 
potentially leaving them more vulnerable to 
adulteration.4 This highlights the need for 
greater vigilance of supply chains and the 
importance of more stringent producer specifi-
cations for natural color additives. While these 
color additives are often lacking in properties 
like tinting strength or stability, some have addi-
tional functional benefits that make them useful.

Annatto: Annatto is a yellow to orange, 
oil-soluble colorant derived from seeds of the 
evergreen shrub Bixa oreallana. Its extracts may 
be prepared by one of two methods: alkaline 
aqueous extraction where the dominant coloring 
principle is norbixin, or fat/oil extraction where 
bixin dominates. Annatto is approved as a color 
additive for use in cosmetics generally, including 

Beta-carotene is approved for cosmetics, 
including for the eye area. Its heat and pH 

stability are good; light stability is moderate.

those intended for use in the eye area. This addi-
tive is commonly used in the food industry to color 
cheese, baked goods and snack foods; its use in 
cosmetics is quite limited. It is generally not stable 
with respect to light or in acidic conditions.2, 5 

Beta-carotene: Beta-carotene is a yellow to 
orange carotenoid compound that can be obtained 
from the fungus Blakeslea trispora or vegetable 
matter like carrots.5-7 Efficient methods to chemi-
cally synthesize carotenoids were developed in the 
1950s and continue to serve as the primary source 
of carotenoid pigments today. Both natural and 
synthetic sources are approved for use as color 
additives. The industrial synthesis of beta-carotene 
ignited debate between manufacturers and the 
FDA as to whether a synthetically prepared version 
of a naturally occurring chemical should require 
certification; ultimately both sources for this color 
additive were permanently listed in 1977.5 

Beta-carotene is approved as a color addi-
tive for use in cosmetics in general, including 
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those intended for use in the eye area. It has 
good stability with respect to heat and pH but 
only moderate stability with respect to light, 
and poor stability with prolonged exposure 
to oxygen. As such, protective packaging is 
highly recommended. 

Beta-carotene is an effective free-radical 
quencher, especially for singlet oxygen, and has 
been incorporated as an adjunct to sunscreens 
with the added benefit of providing a slight 
golden look to the skin.8 It should be noted that 
despite the presence of conjugated double bonds 
within the beta-carotene molecule, it provides 
little appreciable sunscreen activity (SPF < 4).9, 

10 Beta-carotene is also approved for use in 
externally applied drugs including eye area use.

Caramel: Caramel colors are complex 
mixtures of brown, water-soluble compounds 
produced by controlled heat treatment of food 
grade sugars in the presence of small amounts 
of food grade acids, alkalis or salts.11 While 
more than one hundred colored chemicals are 
formed, the primary coloring principles have 
been identified as caramelan (C24H36O18), cara-
melen (C36H50O25) and caramelin (C125H188O80).

12 
Caramel is approved for use in coloring 

cosmetics in general, including those applied 

to the eye area. It has 
excellent heat and 
light stability but 
when supplied in liq-
uid form, viscosity and 
color may increase 
over time, limiting the 
shelf life of the raw 
material. Caramel 
consists of colloidal 
aggregates with small 
positive or negative 
charges depending on 
the method of manu-
facture, so care must 
be taken to ensure 
compatibility and to 
avoid instability.11, 12

Carmine: Carmine 
is a chemical lake 
wherein the coloring 
principle carminic 
acid is adsorbed on a 
substrate of aluminum 
hydroxide.13 Carminic 
acid is derived from 

the extract of dried female cochineal beetles 
(Dactylopius coccus costa) predominantly farmed 
in Peru.5 Carmine has a unique, vibrant blue 
shade of red that stands apart from other natural 
colorants approved for use in cosmetics. The 
specification for carmine mandates carminic acid 
content of greater than 50%; 100% carminic acid 
is approved as a color additive for use in cos-
metics in general, including those intended for 
the eye area. Carmine finds use in eyeliner and 
eyeshadow, as the only other bright red approved 
for the eye area is FD&C Red 40, which is more a 
of a brick red tone. Carmine has reasonable light 
stability but is not stable at temperatures above 
60°C and because it is a chemical lake, it will 
break down in strong acids or bases, liberating 
free carminic acid.7 

Carmine’s specifications require pasteuriza-
tion or other treatments to eliminate viable 
Salmonella, and due to concerns over allergic 
potential, cosmetics containing carmine must 
specifically declare the presence of carmine 
prominently and conspicuously at least once in 
the labeling using verbiage such as, “Contains 
carmine as a color additive.”14 Carmine is not 
considered vegan or cruelty free due to its 
insect origin.

 Mica is permitted for use in cosmetics generally, including those for the eye area.
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DHA: DHA itself is colorless but reacts with 
proteins in the skin to produce brown melanoi-
dins resembling a natural tan.15 Color begins 
developing in hours and lasts up to seven days, 
fading with the skin’s natural turnover process. 
DHA can be produced by the fermentation of 
glycerin or synthetically. It is permitted for use 
only in externally applied cosmetics intended 
solely or in part to add color to the human 
body. It is not permitted for use in products that 
contact areas of the body covered by a mucous 
membrane, which includes the eyes, lips or ure-
thra. This means special precautions are required 
when DHA is used in spray-on tanning applica-
tions. DHA has limited stability as it is sensitive 
to numerous formulation factors including pH, 
heat, polymeric thickeners, fragrance, nitrogen-
containing compounds and metal oxides.16, 17 

Sunless tanners may be an alternative to 
UV-induced tanning but should not be used in 
place of sunscreens.18 All sun-tanning prepara-
tions, including sunless tanning products, that do 
not contain sunscreen ingredients are required to 
include the following warning statement on the 
label: "Warning—This product does not contain a 
sunscreen and does not protect against sunburn. 
Repeated exposure of unprotected skin while 
tanning may increase the risk of skin aging, skin 
cancer and other harmful effects to the skin even 
if you do not burn."19 DHA is also approved for 
use in externally applied drugs and can be formu-
lated into sunscreens but the choice of sunscreen 
active ingredients and general instability of DHA 
can create challenges.17

Guaiazulene: Azulenes are a class of hydro-
carbons consisting of a five-membered ring 
fused to a seven-membered ring that were first 
discovered as components of essential oils.20, 21 
Azulenes have been extensively studied for their 
anti-inflammatory properties but perhaps the 
most striking property of azulenes is their intense 
blue and violet colors.22, 23 One of these com-
pounds, guaiazulene, is approved as a colorant 
for externally applied cosmetic use only, i.e., no 
lip, eye or other mucous membrane contact. 

This ingredient is a crystalline blue solid 
with a low melting point of about 30°C 
that is oily at room temperature. For 
commercial use today, it is prepared 
synthetically and may be supplied 
dispersed in PEG-40 castor oil.24 
The anti-inflammatory properties of 
guaiazulene make it interesting for 

application in acne treatments or sunscreens but it 
should not be formulated directly into these types 
of products as it is not an approved color additive 
for drug use.

Guanine: Guanine is a natural pearlescent 
pigment obtained from fish scales and consists 
principally of the two purines guanine and 
hypoxanthine.7, 25, 26 The ratio of guanine to hypo-
xanthine will vary depending on the particular fish 
and the tissue from which the crystals are derived. 
Guanine is approved for use in cosmetics generally, 
including those intended for use in the eye area; 
it may be combined with only specific diluents 
prescribed in the legislation. 

Guanine and bismuth oxychloride continue 
to be the only pearlescent effect pigments listed 
for use as color additives for cosmetics in the 
United States. While titanated micas are listed 
for use in foods and drugs, these additives have 
not been listed for cosmetics. Guanine crystals 
are extremely fragile and tend to agglomerate, so 
they are handled as dispersions. The low density 
of guanine crystals diminishes settling in liquid 
formulations. 

Guanine has excellent solvent and water 
resistance, making it useful in liquid and cream 
products but its primary use has been in “frost” 
type nail polishes due to its subtle sheen.26 Similar 
to carmine, it is not considered vegan but could 
be viewed positively as it presents the utilization 
of a waste stream from the fishing industry.25, 27 
However, it takes an estimated one ton of fish to 
produce less than 250 g of guanine.26 Despite being 
a natural colorant, cost and consumer opinions 
may be limiting factors in cosmetic applications as 
the use of guanine in cosmetics today is virtually 
nonexistent.

Henna: Henna consists of dried and powdered 
leaves from the henna plant, Lawsonia inermis 
L., which is reconstituted in water or oils prior to 
use. The natural dyeing capabilities are attributed 
to 2-hydroxy-I,4-naphtoquinone, which results in 
an orange-brown shade.28, 29 Its use in the United 
States is limited to hair dye applications and 
specifically prohibited from use on eyelashes or 

Check out Durable Beauty: Formulating 
Transfer-resistant, Persistent Color Cosmetics 
in our September 2021 edition.

Want More from this Author?
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brows due to concerns for eye irritation and 
injury. Labeling of products containing henna 
must contain the following statements or their 
equivalent on the label: “Do not use in the area 
of the eye,” and “Do not use on cut or abraded 
scalp.” Henna is not permitted for use in 
products applied to the skin or any other part 
of the human body in the United States. The 
ingredient is used to create body decoration, 
specifically those referred to as black henna, 
but even brown shades are often adulterated 
with para-phenylenediamine, which is a poten-
tially strong contact allergen that, by law, is not 
permitted in cosmetics intended to be applied 
to the skin.30-33

Mica: Mica is lustrous, white powder 
obtained from the naturally occurring mineral 
muscovite mica consisting predominately 
of potassium aluminum silicate.34 Mica is 
washed to remove contaminants and dry- or 
wet-ground to achieve various particle sizes; 
however the regulation specifies that 100% 
must pass through a 100-mesh sieve, which 

restricts the particle size to 150 μm or less. 
Wet grinding produces a better skin feel due 
to smoother particle shape than dry grinding. 
Mica is permitted for use in cosmetics gener-
ally, including those for the eye area.

Sericite is finer grain type or muscovite 
mica that has a more hydrated crystal structure 
with physical properties that fall between 
conventional mica and talc, making it a useful 
but more costly alternative to talc.35 Accord-
ing to INCI convention, the name mica only 
applies to the naturally occurring mineral, and 
man-made micas are designated as synthetic 
fluorphlogopite. It should be noted the U.S. FDA 
color additive listing for mica also does not 
include titanated mica pearlescent pigments or 
other composite pigments made with mica.

Potassium sodium copper chlorophyllin 
(chlorophyllin-copper complex): Naturally 
occurring chlorophyll is oil soluble, limiting 
its utility as a color additive. Saponification of 
chlorophyll converts the chlorophyll to a water-
soluble form called chlorophyllin and replaces 
the central magnesium ion with copper, which 
enhances chemical stability and shifts the color 
to a more vibrant blue shade of green.36

This color additive has perhaps the most 
interesting set of restrictions that limit its use 
to dentifrices at not more than 0.1%, and only 
in combination with a short list of ingredients 
including water; these are outlined in CFR Title 
21 § 73.2125(b)(2). 

Pyrophyllite: Finally, pyrophyllite is a 
naturally occurring mineral consisting of 
predominately hydrous aluminum silicate 
mixed with silicon dioxide. Small amounts of 
other silicates such as potassium aluminum 
silicate may also be present. This off-white 
to tan powder has a similar structure and 
therefore softness similar to talc. Coloration 
of the bulk is attributed to trace amounts of 
iron and titanium.37, 38 Pyrophyllite is approved 
for external use only; i.e., no lip, eye or other 
mucous membrane contact. While this material 
is listed for use as a color additive, there seems 
to be little historical record of its use in cosmet-
ics and personal care.

Expanding Globally
Part II of this series will review cosmetic 

color additive regulations in both the EU and 
China. It also will review natural colorants 
permitted for use in those markets. Follow us 

Cosmetics & Toiletries’
On-demand Webcasts

Tune In!

www.cosmeticsandtoiletries.com/multimedia

The Definitive Peer-Reviewed Cosmetic Science ResourceThe Definitive Peer-Reviewed Cosmetic Science Resource

CT2209_Regulatory_Dobos_DM.indd   30CT2209_Regulatory_Dobos_DM.indd   30 8/18/22   2:27 PM8/18/22   2:27 PM

http://www.CosmeticsandToiletries.com
http://www.cosmeticsandtoiletries.com/multimedia


Vol. 137, No. 8 | September 2022 Cosmetics & Toiletries | DM12

for Part II, scheduled for the November/Decem-
ber 2022 issue.

References

 1.  Yang, D., Park, S.Y. and Lee, S.Y. (2021). Production of 
rainbow colorants by metabolically engineered Escherichia 
coli. Advanced Science 8(13), 2100743.

 2.  Zha, J., Wu, X. and Koffas, M.A. (2020). Making brilliant 
colors by microorganisms. Current Opinion in Biotechnology 
61 135-141.

 3.  US FDA (accessed 2022, Apr 3). Tanning pills. Available 
at https://www.fda.gov/cosmetics/cosmetic-products/
tanning-pills

 4.  Simon, J. E., Decker, E.A., … Talcott, S.T., et al (2017). 
Establishing standards on colors from natural sources. J 
Food Science 82(11) 2539-2553.

 5.  Marmion, D.M. (1991). Handbook of US Colorants: Foods, 
Drugs, Cosmetics and Medical Devices. John Wiley & Sons.

 6.  Bogacz-Radomska, L. and Harasym, J. (2018). b-Caro-
tene—Properties and production methods. Food Quality 
and Safety 2(2) 69-74.

 7.  Faulkner, E.B. (2021). Coloring the Cosmetic World: Using 
Pigments in Decorative Cosmetic Formulations. John Wiley 
& Sons.

 8.  Lupo, M.P. (2001). Antioxidants and vitamins in cosmetics. 
Clinics in Dermatology 19(4) 467-473.

 9.  McMullen, R.L. (2018). Antioxidants and the Skin. CRC 
Press.

 10.  Bayerl, C. (2008). Beta-carotene in dermatology: Does it 
help. Acta Dermatoven APA 17(4) 161.

 11.  Abrutyn, E. (2010). Caramel as a natural colorant in cos-
metic formulations. Cosm & Toil 125(6) 46-49.

 12.  Kamuf, W., Nixon, A., Parker, O. and Barnum, Jr., G. (2003). 
Overview of caramel colors. Cereal Foods World 48(2) 64.

 13.  Dapson, R. (2007). The history, chemistry and modes of 
action of carmine and related dyes. Biotechnic & Histo-
chemistry 82(4-5) 173-187.

 14.  US FDA (accessed 2022, Jun 28). Small entity compli-
ance guide: Declaration by name on the label of all foods 
and cosmetic products that contain cochineal extract and 
carmine. Available at https://bit.ly/3NtiNiP

 15.  Domaine, P.I.t.T.P. (1984). Effects of color adjuvants on the 
tanning effect of dihydroxyacetone. J Soc Cos Chem 35 
265-272.

 16.  Chaudhuri, R.K. (2006). Chapter 16. Formulating with 
dihydroxyacetone (DHA). In Rhein, L.D., Schlossman, M., 
O'Lenick, A. and Somasundaran, P., eds. Surfactants in 
Personal Care Products and Decorative Cosmetics 135, 
325. CRC Press.

 17.  Dobos, K.A. (2010). Formulating sunless tanning products 
with DHA: Current challenges. Cosm & Toil 125(6).

 18.  Draelos, Z. (2003). Self-tanning lotions are they a healthy 
way to achieve a tan? New Ethicals Journal 6(1) 59-61.

 19.  US FDA (accessed 2022, May 4). Required warning state-
ment for tanning products without sunscreen. Available at 
https://bit.ly/2M1sTwq

 20.  Guenther, E. (1955). Recent developments in the field of 
essential oils. J Cos Sci 7(3) 290-328.

 21.  Gordon, M. (1952). The Azulenes. Chemical Reviews 50(1) 
127-200.

 22.  Park, S.I., Lee, J. and Shin, M.S. (2022). Clinical study 
on itching relief caused by dry skin of cosmetics contain-
ing ceramide NP and guaiazulene in smart health care 
products. In Smart Healthcare Analytics: State of the Art. 
Springer pp 65-74.

 23.  P., G.J., Martini, M.C., Giauffret, J.Y., Gonnet, J.F. and 
Guyot, J.Y. (1983). Anti-irritant potential of cosmetic raw 
materials and formulations. Intl J Cos Sci 5(6) 255-265.

 24.  Bilger, D., Park, K.-W., Abdel-Maksoud, A. and Andrew, T.L. 
(2020). Guaiazulene revisited: A new material for green-
processed optoelectronics. Polymer Chemistry 11(48) 
7656-7661.

 25.  Pagarkar, A., Shaikh, S., Shaikh, A. and Saiyad, A. (2014). 
Fish waste: Its ecofriendly utilization and uses. Available at 
https://www.researchgate.net/publication/320182657_Fish_
waste_its_ecofriendly_utilization_and_uses 

 26.  Maile, F.J., Pfaff, G. and Reynders, P. (2005). Effect 
pigments—Past, present and future. Progress in Organic 
Coatings 54(3) 150-163.

 27.  Olden, J.D., Vitule, J.R., Cucherousset, J. and Kennard, 
M.J. (2020). There's more to fish than just food: Exploring 
the diverse ways that fish contribute to human society. 
Fisheries 45(9) 453-464.

 28.  Di Prisco, M.C., Puig, L. and Alomar, A. (2006). Contact 
dermatitis due to para-phenylenediamine (PPD) on a 
temporal tattoo with henna. Cross reaction to azoic dyes. 
Investigación Clínica 47(3) 295-299.

 29.  Kruger, C.T., Lachenmeier, D.W., Kratz, E. and Mildau, 
G. (2011). Rapid colorimetric analysis of para-phenyl-
enediamine in henna-based, non-permanent tattoo color 
mixtures. Cosm & Toil 126(7).

 30.  US FDA (accessed 2022, Mar 17). Temporary tattoos, 
henna/mehndi and "black henna": Fact sheet. Available at 
https://bit.ly/3A9V9oz

 31.  Jovanovic, D.L. and Slavkovic-Jovanovic, M.R. (2009). 
Allergic contact dermatitis from temporary henna tattoo. J 
Dermatology 36(1) 63-65.

 32.  Nawaf, A.M., Joshi, A. and Nour-Eldin, O. (2003). Acute 
allergic contact dermatitis due to para-phenylenediamine 
after temporary henna painting. J Dermatology 30(11) 
797-800.

 33.  Schleenhauf, B. (accessed 2022, Apr 8). Henna tattoos 
offer potential dangerous decorations. Available at https://
bit.ly/3y2ArEC

 34.  Tanner, J.T. and Staff, U.B. (2000). Mica. Kirk-Othmer 
Encyclopedia of Chemical Technology 1-20.

 35.  Hollenberg, J.C. (2016). Color Cosmetics: A Practical Guide 
to Formulation. Allured Books.

 36.  Tumolo, T. and Lanfer-Marquez, U.M. (2012). Copper 
chlorophyllin: A food colorant with bioactive properties? 
Food Res Intl 46(2) 451-459.

 37.  Kostadinovic, A., Balaban, M., … Atlagic, P., et al. (2019). In 
Natural Pyrophyllite as a Substitute for Talc in Medical and 
Pharmaceutical Applications. Proceedings of the Interna-
tional Conference on Medical and Biological Engineering, 
Banja Luka, Bosnia and Herzegovina. Springer, Cham, 
Switzerland.

 38.  Ali, M.A., Ahmed, H.A., Ahmed, H.M. amd Hefni, M. (2021). 
Pyrophyllite: An economic mineral for different industrial 
applications. App Sci 11(23) 11357. 

CT2209_Regulatory_Dobos_DM.indd   31CT2209_Regulatory_Dobos_DM.indd   31 8/18/22   2:27 PM8/18/22   2:27 PM

https://www.fda.gov/cosmetics/cosmetic-products/tanning-pills
https://bit.ly/3NtiNiP
https://bit.ly/2M1sTwq
https://www.researchgate.net/publication/320182657_Fish_waste_its_ecofriendly_utilization_and_uses
https://bit.ly/3A9V9oz
https://bit.ly/3y2ArEC
https://www.researchgate.net/publication/320182657_Fish_waste_its_ecofriendly_utilization_and_uses
https://www.fda.gov/cosmetics/cosmetic-products/tanning-pills
https://bit.ly/3y2ArEC


26 | www.CosmeticsandToiletries.com    Vol. 137, No. 8 | September 2022 
Reproduction in English or any other language of 

all or part of this article is strictly prohibited.  
© 2022 Allured Business Media.

STSC 2022, STSC 2022, 
Halal, COVID-19 Halal, COVID-19 
Policy Response Policy Response 
and Moreand More

KEY POINTS
• Midway through 2022, the Asia-Pacific 

region has undergone regulatory changes 
ranging from children's cosmetics to 
ingredient updates.

• Following is an overview, which includes 
safety and technical standards for 
cosmetics (STSC), an updated halal logo, 
COVID-19 policy responses and more.

Regulatory | C&T

Winnie Xu

ChemLinked, Hangzhou

Asia-Pacific Regulatory Update

F rom March to early June 2022, the cosmetic industry 
in the Asia-Pacific region has experienced important 
regulatory changes that center on finished product 
management, children's cosmetics, cosmetic ingredient 
restrictions, testing methods, new cosmetic ingredient 
approvals, labeling, etc. Following is an overview.
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A comparison of 
techniques for  
in-vivo anti-wrinkle 
efficacy testing

A
ccording to the European 
Regulation (EU) No. 
1233/2009 on cosmetic 
products, all the claims 
stated on the label must be 
substantiated by specific 
and reproducible in-vitro 

and in-vivo tests.
In addition, a dedicated working 

group, i.e., EEMCO (European Expert 
Group on Efficacy Measurement 
of Cosmetics and other Topical 
Products), was set up in 1994 to carry 
out scientific reviews of measurement 
procedures evaluating the efficacy of 
cosmetic products.

To prove in-vivo anti-wrinkle 
efficacy, it is necessary to distinguish 
between products for the first wrinkles 
and cosmetic products for deep wrinkles. 
In the first case, it is much harder to 
calculate the benefits coming from a 
cosmetic formulation, as it is all about 
reducing the size of fine wrinkles.

A technique that has a very high 
degree of accuracy is blue laser skin 
profilometry, which is based on light 
interference on the skin surface at a 
given angle of incidence with respect 
to a vertically-oriented high-resolution 
camera system, thus giving a 3D profile 
of the skin. 

This technique supports 
cosmetological studies for anti-wrinkle 
products with high reproducibility and 
a high degree of accuracy. Indeed, an 
appropriate instrumental and electronic 
setup can normalise the position of the 
volunteer and the area to be tested in 
an extremely accurate way, which is an 
indispensable condition for carrying out 
an anti-ageing clinical study to calculate 
face wrinkle reduction. 

This typology of clinical study allows 
to perform a quantitative experimental 
evaluation of the anti-wrinkle effect 
by means:

•  of 2D measurements of wrinkles: 
measurement of roughness 
parameters Ra (arithmetic mean 
value of deviations), Rz (arithmetic 

ADVERTORIAL

mean of the absolute values 
of the 5 highest peaks and 
the 5 deepest valleys within 
a basic range), LR (ratio 
between profile length 
and nominal length), SPa 
(arithmetic mean of the 
absolute values of the upper 
or lower surface deviations 
from a mean plane), SPt 
(maximum height from 
peak to valley), SPTm 
(mean of heights from peak 
to valley)

•  of 3D measurements: 
volume, average and 
maximum depth of wrinkles

•  of general quantitative 
morphological evaluations: 
mm2 of total skin area covered 
with wrinkles

The analysis of the data obtained 
through this procedure allows to 
appropriately evaluate the anti-wrinkle 
effect of any cosmetic product and 
to substantiate many claims, such 
as filler effect, firming, toning, 
replenishing, etc.

In addition, there are quantitative 
imaging methods to evaluate anti-
wrinkle skin profilometry. 

One of the principles of these 
techniques requires a multi-
directional lighting: the affected area is 
illuminated from different angles, then 
a computerised processing reconstructs 
the 3D surface of the skin, which is 
useful to quantify wrinkle depth and 
amplitude, lesions, and general skin 
roughness.

Furthermore, light-emitting diodes 
(LEDs) with different wavelengths 
from different directions can map 
the distribution and concentration 
of haemoglobin and pigments 
like melanin. 

The advantages of this type of 
profilometry are:

•  Saving time: image acquisition 
usually takes place in real time 
and the generation of the data 

used to test the skin requires only a 
few minutes

•  Multifunctionality: with the same 
technology and instruments 
used for mapping melanin and 
haemoglobin, it is also possible to 
carry out in-vivo studies on skin 
redness (pigmented lesions, hypo 
and hyperpigmentation, vitiligo, 
melasma, etc.) and pigmentation 
(hypo and hyperconcentration 
of melanin, rosacea, port-wine 
stains, etc.)

•  Cost-effectiveness: these techniques 
usually require less expensive 
instruments than the blue laser 
technology does, and less time to 
complete the cosmetological study.

To substantiate the most competitive 
claims on the market for anti-ageing 
cosmetic products, it is therefore 
important to carry out an evaluation 
with a trusted laboratory to understand 
which tests can provide the most 
scientifically reliable data. 
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China: STSC 2022
On March 31, 2022, the China National 

Institutes for Food and Drug Control (NIFDC) 
opened a month-long public consultation on 
the draft titled, “Safety and Technical Standard 
for Cosmetics 2022,”1 (draft STSC 2022). This 
document aimed to supersede the existing 
“Safety and Technical Standards for Cosmetics 
2015”2 (STSC 2015) as the new overarching 
technical standard for cosmetic safety 
supervision and testing, and thereby better align 
with China’s new cosmetics regulations.3

Compared with STSC 2015, the basic 
framework of draft STSC 2022 remains 
unchanged but other changes include:

1.  Revising the list of prohibited, restricted 
and permitted ingredients in cosmetics. 
For example, ingredients such as formalde-
hyde (CAS No: 50-00-0) and nitromethane 
(CAS No: 75-52-5) are newly banned in 
cosmetics; toluene (CAS No: 108-88-3) is 
added as a new restricted ingredient; ethyl 
lauroyl arginate HCL (CAS No: 60372-77-2) 
is added as a new permitted preservative.

2.  Based on the previous revisions, adding 
four physical and chemical testing meth-
ods, eight toxicological testing methods 
and two human body efficacy evaluation 
methods; in addition, making revisions to 
15 physical and chemical testing methods, 
two toxicological testing methods, etc.

3.  Modifying content that is inappropriate for 
the current regulatory practice.

4.  Standardizing and improving some terms 
and expressions.

China: Children’s Cosmetics
Four months after the implementation of 

China's first regulations on children’s cosmetics, 
the “Supervision and Administration Provisions 
on Children Cosmetics,”4 China NIFDC released 
the draft of “Technical Guidelines for Children 
Cosmetics”5 on April 11, 2022, for public com-
ment. The draft guidelines spell out the basic 
requirements for children’s cosmetics including 
requirements for the product name and related 
dossiers, formula and ingredient use, executive 
standard, labeling, testing report and safety 
assessment report.6

Highlights of the draft guidelines include:
• Refining the requirements for the safety 

assessment of children’s cosmetics, 
specifying they be exposure-oriented and 
conducted in combination with children's 
physiological characteristics, product 
application methods, application areas, 
application amount, residues, etc.

• Clarifying the specific requirements for 
children's sunscreens, especially in terms 
of formulations, claims and labels. For 
example, there should be no more than 
three types of chemical sunscreen agents 
used in children’s sunscreens, and the 
amount used should be lower than that of 
adult sunscreens. Children’s sunscreens 
should not claim "strong sun protection."

• Clarifying the requirements for imported 
children’s cosmetics whose formulas 
are specifically designed for the 
Chinese market

• Clarifying the range of 
physicochemical indicator pH values of 
children’s cosmetics.

• Introducing more stringent requirements 
for ingredient use, labeling, claims, etc., of 
children’s cosmetics.

Regulatory changes in China reflect 
authorities' understanding of the difficulties 
with the registration and notification work 

rather than a signal of a loosening of policies.

Click here for GMPs, Safety, Ingredient 
Restrictions, Claims and More in our  
May 2022 edition.
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China: Cosmetic Quality and 
Safety Supervisor

China’s new cosmetic regulation, “Cosmetic 
Supervision and Administration Regulation” 

(CSAR),7 requires cosmetic registrants, notifiers 
and entrusted production enterprises to be 
equipped with “a person in charge of cosmetic 
quality and safety,” to undertake corresponding 
product quality and safety management and 
product release responsibilities. The person 
should have professional knowledge related to 
the quality and safety of cosmetics and more 
than five years of work experience in cosmetic 
production or quality and safety management.

Given the current shortage of such talents 
in the cosmetic industry, China's National 
Medical Products Administration (NMPA) 
announced relaxed requirements for qualified 
individuals on April 27, 2022. Now, a person’s 
experience in the production or quality and 
safety management of drugs, medical devices 
and special foods can be regarded as experience 
in the production or quality and safety 
management of cosmetics, under the premise 
of having professional knowledge related to 
cosmetic quality and safety.8

China: New Cosmetic 
Ingredients (NCIs)

Chenopodium formosanum extract: On 
March 7, 2022, the new cosmetic ingredient 
Chenopodium formosanum extract completed 
notification with China's NMPA. This extract 
functions as a skin protectant and applies to 
all types of cosmetics; the recommended use 
concentration is no more than 0.7%. 

β-nicotinamide mononucleotide and 
zinc hydrolyzed hyaluronate: On March 29 
and April 20, 2022, the skin protectant and 
moisturizer β-nicotinamide mononucleotide 
(CAS No: 1094-61-7) and zinc hydrolyzed 
hyaluronate completed NCI notifications. 
Both ingredients apply to all types of skin-
applicable cosmetics with the former having a 
use concentration of no more than 10% and the 
latter, no more than 1%.

β-nicotinamide mononucleotide  
anti-aging: On April 29, 2022, the NCI 
β-nicotinamide mononucleotide (CAS No: 
1094-61-7) completed notification for use as 
an anti-wrinkle agent, skin protectant and 
antioxidant in all types of skin-applicable 

cosmetics. Its recommended use concentration 
is below 3%.

Dendrobium officinale protocorm: On 
May 18, 2022, the NCI Dendrobium officinale 
protocorm completed notification as an anti-
wrinkle agent and moisturizer. It applies to all 
types of cosmetics with a use concentration of 
no more than 4%. 

Acetylneuraminic acid: On May 31, 2022, 
the use purposes for China’s first notified NCI 
acetylneuraminic acid (CAS No: 131-48-6) 
expanded from that of moisturizer, notified 
on June 25, 2021, to moisturizer, anti-wrinkle 
agent, antioxidant and skin protectant. It 
is worth noting that acetylneuraminic acid 
was the first notified NCI to expand its use 
purposes since the implementation of the new 
notification system.

China: Policy Responses to 
COVID-19 Resurgence

Given difficulties in fulfilling cosmetic 
registration and notification requirements 
affected by lockdowns or restrictions caused 
by the COVID-19 resurgence, China NIFDC 
introduced several temporary measures on 
June 2, 2022, as follow:9

1.  Incompleteness-tolerant policy: 
Cosmetic registrants and notifiers that are 
temporarily unable to provide complete 
dossiers as required, when applying for 
registration and notification, are allowed 
to submit the electronic copies or photo-
copies first, then supplement the original 
copy of relevant dossiers after the lock-
down ends.

2.  Extended deadline: The time limit for 
supplementing certain registration and 
notification information, such as prod-
uct’s executive standards for registered 
and notified cosmetics, was extended 
from May 1 to Dec. 31, 2022, as was the 
formula change for registered and notified 
cosmetics that contain newly prohibited 
ingredients. In both cases, a written state-
ment and supporting materials shall be 
submitted to NMPA.

3.  Digital Certificate Authority (CA): Two 
types of cosmetics registration and notifi-
cation documents can be exempted from 
submitting paper versions: third-party 
certification documents, provided that the 
issuing institution has adopted the CA and 
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the CA can be accessed and verified on the 
Cosmetics Registration and Notification 
Platform; and other documents, provided 
that the registrant, notifier or Chinese 
domestic responsible person has been 
sealing documents with CA and the seal 
is complete.

Taiwan of China: 
Prohibited Ingredients

On Jan. 4, 2022, the Taiwan Food and 
Drug Administration (TFDA) released a new 
draft of the "List of Prohibited Ingredients in 
Cosmetics”10 for public comments. On April 27, 
2022, TFDA published the finalized list, 
which omits bithionol (CAS No: 97-18-7) and 
beryllium and its compounds (CAS No: 7440-
41-7) due to duplication of entries, and adds 
four ingredients, namely: alanroot oil (Inula 
helenium L.), Rauwolfia serpentina L., alkaloids 
and their salts, yohimbine and its salts, and 
Tripterygium wilfordii hook. F.

The list was scheduled to come into force 
on July 1, 2022. From that date, it is prohibited 
to manufacture, import, sell, supply or display 
cosmetics containing the ingredients in 
the list.11

South Korea: Prohibited and 
Restricted Ingredients

On April 1, 2022, the Ministry of Food 
and Drug Safety (MFDS) issued the updated 
“Regulation on Safety Standards, etc., for 
Cosmetics.”12 Changes include:

• Banning the use of persistent 
pollutants and seven kinds of 
perfluorinated compounds, including 
nonadecafluorodecanoic acid and 
ammonium perfluorononanoate.

• Adding newly restricted colorants in hair 
dye products and prohibiting the use 
of benzalkonium chloride in spray-type 
cosmetics.

• Clarifying the exemption conditions of 
using radioactive substances, marijuana 
and a fluorescent whitening agent in 
cosmetic products.

The regulation has taken effect upon 
its issuance, except for the updates to the 
restricted ingredient benzalkonium chloride 
(BKC) and the restricted colorant "leaf powder 
of Indigofera tinctoria,” which will come into 
force six months later. Moreover, a two-year 
grace period is granted to cosmetics using these 
two ingredients.

Once implemented, STSC 2022 will affect the supervision of cosmetics and directly influence their production and R&D.

Regulatory
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Thailand: Ingredient 
Updates

On Feb. 28, 2022, Thailand’s Ministry 
of Public Health (MOPH) announced 
amendments to the cosmetic ingredient lists 
in the “Cosmetic Act B.E. 2015,” which have 
taken effect on March 1, 2022.13 The key 
amendments include:

• Prohibiting the use of seven 
ingredients such as paraformaldehyde 
and formaldehyde, and deleting 
one exception condition for the 
banned ingredients “Mercury and 
its Compounds” and “Lead and its 
Compounds.”

• Adding two restricted ingredients; 
deleting the restricted ingredients 
formaldehyde and lead acetate; and 
raising the maximum concentration 
limit for the restricted ingredient 
piroctone olamine in leave-on products 
from 0.1%-0.5%.

• Deleting three permitted preservatives, 
namely, formaldehyde and 
paraformaldehyde, thiomersal and 
phenylmercuric salts including borate.

Indonesia: New Halal Logo
Indonesia requires products entering, 

circulating and trading within its territory 
to be halal certified. The halal logo must 
be apparent on the label to show to what 
extent the product is halal and to make the 
products recognizable.

On Feb. 10, 2022, the Indonesia Halal 
Product Guarantee Agency (BPJPH) issued 
the “Decree of the Head of BPJPH Number 40 
of 2022 concerning the Determination of the 
Halal Label,”14 introducing a new halal label 
logo (see Figure 1). The decree went into 
effect on March 1, 2022, and from that day 
forward, the new halal logo has been applied 
nationally and must be shown on the product 
packaging as a sign of halalness.

Notably, halal-certified products in stock 
that were manufactured and packaged 
with the former halal logo are allowed 
to be sold first. After that, stakeholders 
shall immediately adjust the halal label 
on their products to comply with the 
new requirements.15

Indonesia: 
Ingredient Updates

On March 29, 2022, the Indonesia Badan 
Pengawas Obat dan Makanan (BPOM) opened 
public consultation on the second draft 
amendments to “Technical Requirements for 
Cosmetic Ingredients.”16 Key changes include:

• Revising the general requirements for 
prohibited ingredients in cosmetics and 
adding 230 prohibited ingredients such as 
ziram and zoxazolamine;

• Revising the use requirements for other 
ingredients and natural ingredients;

• Adding five restricted ingredients, such as 
Tagetes minuta flower extract and HEMA, 
and deleting the restricted ingredient 
formaldehyde; and

• Adding two permitted sunscreens: phenylene 
bis-diphe-nyltriazine (CAS No. 5514-22-2) 
and methoxypropylamino cyclohexenylidene 
ethoxyethylcyanoacetate (CAS No. 1419401-
88-9).

Conclusion
China’s formulation of draft STSC 2022 has 

significant implications for both regulators and the 
cosmetics industry, as it specifies the general safety 
standards; prohibited, restricted and permitted 
ingredients; cosmetic testing methods; etc. Once 
implemented, it will not only affect the supervision 
of cosmetics under the new situation, but also 
directly influence cosmetic production, research 
and development.

In addition, companies should note that 
other regulatory changes in China such as the 
temporary measures amid the pandemic and the 
measures for talent shortage reflect regulatory 

Figure 1. Old (left) and new (right) halal label logo
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authorities' understanding of the difficulties 
with the registration and notification work, 
rather than signal the loosening of policies. 
Stakeholders must actively comply with 
buffer policy requirements and deadlines 
to ensure the smooth transition of the new 
cosmetic regulations.

Finally, for companies targeting markets in 
the rest of Asia-Pacific, close attention must 
be paid to the updates on cosmetic ingredients 
to develop effective product R&D and market 
entry strategies.
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Ingredient Ingredient 
Updates, Updates, 
Plastic Tax Plastic Tax 
and Moreand More

IIn June 2022,1 this column outlined the UK and EU ingredient 
management of lilial, DHA, cyclic silicones and others, along 
with regulatory differences between the two regions. The 
present column adds to those discussions. In addition, as the 
summer starts, there often seems to be a flurry of legislative 
activity both in the UK and EU; shared here are those latest 

and upcoming actions, as well as updates on existing laws.

KEY POINTS

• As discussed in June 2022, the EU and UK 
have undergone regulatory changes with 
specific ingredients. 

• Updates to those ingredient regulations 
are outlined here, in addition to plastic 
packaging taxes, nanoparticle definitions 
and more.   

Regulatory | C&T
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European Regulatory Update 
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Regulatory

Northern Ireland Protocol
As of Jan. 1, 2021, the updated UK regula-

tory framework for cosmetic products came 
fully into effect. However, from that date, cos-
metic products solely placed on the Northern 
Ireland (NI) market must comply with the EU 
Cosmetic Products Regulation only. This fol-
lows Annex II of the Northern Ireland Protocol 
to the UK/EU Withdrawal Agreement.  

During the last year, there has been much 
debate between the UK and EU concerning 
the Northern Ireland Protocol. Tensions have 
been raised, with the UK threatening to invoke 
Article 16 and suspend parts of the NI Protocol 
unilaterally, and the EU promising a vigorous 
response that might include targeted tariffs, 
noncooperation and even the EU giving one 
year’s notice that it would suspend the whole 
Trade and Cooperation Agreement (TCA). 

While negotiations have progressed, the UK 
Government has now published its Northern 
Ireland Protocol bill. If this were to be passed, 
the bill would introduce legislation to amend 
the Northern Ireland Protocol to address some 
of the challenges that businesses based in or 
operating within NI are facing. However, the 
bill is at a very early stage with no certainty of 
adoption. The Office for Product Safety and 
Standards (OPSS) has communicated that no 
actions should be taken at this moment, and 
“standstill” arrangements continue to operate, 
meaning that goods can continue to be moved, 
as is currently the case, and existing grace 
periods and easements continue to apply. 

Classification, Labeling and 
Packaging

European Union: The EU 
Classification, Labelling and Packag-
ing (CLP) Regulation (1272/2008) 
was created to ensure a high level of 
protection of health and the environ-
ment, as well as the free movement 

of substances, mixtures and articles. The EU 
CLP Regulation is based on the United Nations’ 
Globally Harmonized System (GHS). It applies 
to all EU Member States, EEA countries and 
Northern Ireland (in accordance with Annex 
II of the Northern Ireland Protocol to the UK/
EU Withdrawal Agreement). It requires manu-
facturers, importers or downstream users of 
substances or mixtures to classify, label and 
package chemicals appropriately before placing 
them on the market. The EU CLP applies to all 
substances and mixtures, irrespective of the 
volume supplied.

However, finished cosmetic products 
(ready for sale to the consumer) are exempt 
from the requirements of the CLP Regulation, 
although cosmetic ingredients as raw materi-
als or cosmetic mixtures such as the bulk of 
a cosmetic that is not in the finished state fall 
under the remit of the CLP Regulation. The 
European Chemicals Agency (ECHA) regulates 
and enforces the EU CLP Regulation. Going 
forward, as directed by the Chemicals Strategy 
for Sustainability (CSS), actions taken under 
the EU CLP Regulation will have a significant 
impact on the cosmetic and other chemical-
based industries.  

Great Britain: Post-Brexit, the UK set in 
place a domestic Classification, Labelling and 
Packaging (GB CLP) Regulation to ensure 
a high level of protection of health and the 
environment. GB CLP entered into force on 
Jan. 1, 2021, and is identified as retained EU 
law, meaning that it follows the same general 
principles as EU CLP but it has been adapted 

Check out UK and EU Ingredient 
Management in our June 2022 edition.

More from the Author

The CTPA aims to ensure debates over 
regulatory changes result in risk-based, 

science-led approaches to cosmetic safety.
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Salicylic acid is restricted in the UK to maximum of 0.5% in eye shadow, mascara, eyeliner, lipstick, body lotion and roll-on deodorant.

to be applicable in Great Britain. The GB CLP 
Regulation is also based on the United Nations’ 
Globally Harmonized System (GHS). The UK 
Health and Safety Executive (HSE) regulates 
and enforces the GB CLP Regulation.

The GB CLP requires manufacturers, 
importers or downstream users of substances 
or mixtures to classify, label and package 
chemicals appropriately before placing them on 
the market. Finished cosmetic products are also 
exempt from the requirements of the GB CLP 
Regulation. However, as for the EU CLP, cos-
metic ingredients as raw materials or cosmetic 
mixtures such as the bulk of a cosmetic that is 
not in the finished state fall under the remit of 
the GB CLP Regulation.

Under the GB CLP, chemicals, including 
those used as cosmetic ingredients, may obtain 
a harmonized classification, which is legally 
binding because it has been identified by the 
regulator following a thorough assessment 
and regulatory process. All GB harmonized 

classifications are listed in the GB Mandatory 
Classification List (GB MCL).

If a substance receives a harmonized 
classification as carcinogenic, mutagenic or 
reprotoxic (CMR) under CLP, and this sub-
stance is also used as a cosmetic ingredient, 
the UK Cosmetics Regulation states in Article 
15 that the substance requires a special exemp-
tion for continued use in cosmetic products.

UK Cosmetic Ingredient 
Legislation

As explained in the last column,1 the UK 
ingredient management system does not 
necessarily follow the same timeline as that 
in the EU and consequently, this region of 
the industry is already seeing a divergence 
in implementation with the possibility of 
divergence in ingredient use in the future. Also 
previously provided1 was a table of ingredients 
highlighting the regulatory action already 
taken in the EU and anticipated action in 
the UK.

In June 2022, the Office for Product Safety 
and Standards (OPSS) published the Statutory 
Instrument (SI) amending Annex II (prohib-
ited substances) and Annex III (restricted 
substances) of the UK Cosmetics Regulation. 
Ingredient changes include:

Regulatory

Check out to EGD, Packaging, and Green 
Claims in our March 2022 edition.

More from the Author
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• Tetrahydropyranyloxy phenol 
(deoxyarbutin) was added to Annex 
II of the UK Cosmetics Regulation and 
therefore banned for use in cosmetic 
products. The deadline for placing 
products on the market is Dec. 15, 2022; 
the off-shelf deadline for products on the 
market is March 15, 2023.

•  Salicylic acid was added to Annex III 
of the UK Cosmetics Regulation and 
restricted for use in cosmetic products 
(not as a preservative) at the below 
concentrations:
 ♦ Maximum 3% in rinse-off cosmetics;
 ♦ Maximum 2% in other products except 
body lotion, eye shadow, mascara, 
eyeliner, lipstick and roll-on deodorant; 
and

 ♦ Maximum 0.5% in body lotion, eye 
shadow, mascara, eyeliner, lipstick and 
roll-on deodorant.

The deadline for placing products on the 

market is Dec. 15, 2022; the off-shelf deadline for 
products on the market is March 15, 2023.

• CMR ingredients included in the EU 3rd 
and 4th CMR Omnibus Regulations were added 
to Annex II of the UK Cosmetics Regulation with 
the exclusion of salicylic acid and titanium diox-
ide. Titanium dioxide will be re-assessed by the 
Scientific Advisory Group on Chemical Safety in 
Consumer Products (SAG-CS), the independent 
scientific advisory group in the UK, at a future 
date. The deadline for placing products on the 
market is Oct. 15, 2022; the off-shelf deadline for 
products on the market is Dec. 15, 2022. 

Below is a list of relevant cosmetic ingredients 
affected:

• Butylphenyl methylpropional (fragrance 
ingredient BMHCA/lilial);

• Methoxyethyl acrylate;
• Preservative sodium 

hydroxymethylglycinate (SHMG); and
• Preservative and anti-dandruff ingredient 

zinc pyrithione (ZnPT).
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Regulatory

EU Cosmetic Ingredients 
Legislation      

In April 2022, the European Commission 
notified to the World Trade Organization (WTO) 
its draft regulation amending Annexes III and 
VI of the EU Cosmetic Products Regulation. The 
WTO notification was open for comments until 
June 11, 2022.

Annex III is to be amended to include the 
below entries:

• Butylated hydroxytoluene (BHT) is 
restricted for use in cosmetic products at:
 ♦ 0.001% in mouthwashes;
 ♦ 0.1% in toothpastes; and
 ♦ 0.8% in other leave-on and rinse-off 
products.

• Acid yellow 3 is restricted for use in non-
oxidative hair dye products at 0.5% (entry 
82 of Annex IV still applies if the ingredient 
is used as a colorant).

The transition period for BHT and acid 
yellow 3 is six months from entry into force 
for placing on the market, and 12 months 
from entry into force for making available 
on the market (off-shelf).

• Entry 22 for resorcinol was corrected in 
column i(a) by changing the last sentence 
from “do not use to dye eyelashes or 
eyebrows,” to “Do not use to dye eyelashes.”

Annex VI will be amended as below:
• Homosalate is allowed for use at 7.34% 

in face products, except for propellent 
spray products. The transition period is 24 
months from entry into force for placing on 
the market, and 30 months from entry into 
force for making available on the market 
(off-shelf).

• Bis-(diethylaminohydroxybenzoyl 
benzoyl) piperazine is included for use as 
a UV filter in cosmetic products at 10%, 
both in the non-nano and nano forms. 
The nanoform is only allowed for purity ≥ 
97%, median particle size D50 (50% of the 
number below this diameter) ≥ 50 nm of 
number size distribution. Furthermore, the 
nano form cannot be used in applications 
that may lead to exposure of the end 
user’s lungs by inhalation. In the case of 
combined use of both the non-nano and 
nano forms, the sum concentration shall 
not exceed 10%.
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Regulatory

At the time of writing, these proposed measures were the subject of a 
written vote by the EU Commission’s Cosmetic Product Working Group 
Standing Committee. 

EU Cosmetic Product Regulation Review  
The EU Cosmetic Products Regulation (1223/2009, CPR) came 

fully into effect in 2013. It is normal procedure for EU Regulations to 
undergo routine reviews after several years. However, the European 
Commission has decided to undertake a “targeted” revision of the CPR 
in light of the objectives of the EU Chemical Strategy for Sustainability 
(CSS).2 This comes in parallel with reviews of the CLP and REACH 
Regulations, also in light of the CSS. 

To achieve the objectives of the CSS, the revision of the CPR is focus-
ing on five topics:

1.  Generic Risk Approach (GRA);
2.  Mixture Assessment Factor (MAF);
3.  Nanomaterial definition;
4.  Digital labeling; and
5.  Future of the Scientific Committee for Consumer Safety (SCCS).
The European Commission is proposing to introduce “an automatic 

ban of the most harmful chemicals (the ‘generic approach to risk 
management’), allowing their use only where it is proven to be essential 
for society.”

This move towards a more hazard-based approach, in particular 
with GRA and MAF, has the potential to ban many chemicals that are 
and should be able to be used safely when a robust safety assessment is 
applied, which is the case with cosmetic products and their ingredients. 

Under the GB CLP, chemicals including cosmetic ingredients may obtain a 
harmonized classification.
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The UK Plastic Packaging Tax is applied at a rate of £200 (approx. US $244.57) per metric tonne.

It is important to remember that the CPR 
ensures only safe cosmetic ingredients may be 
used through existing mechanisms, capable 
of managing all ingredients regardless of their 
chemical hazard classification. These mecha-
nisms include a detailed safety assessment and 
the legal restriction on specific ingredients.

The European personal care association, 
Cosmetics Europe, submitted a comprehensive 
submission to the latest public consultation on 
the CPR review, as did CTPA.

 This review of the CPR is in the early 
stages but the industry’s views must be added 
to the discussion as the commission prepares 
to issue the first draft of an updated version of 
the CPR, likely to be published by the end of 
2022. Following this, the draft will be subject 
to comments by the European Council and 
Parliament.

Horizontal EU Definition of 
Nanomaterials

Earlier this year (2022), the Joint Research 
Center (JRC) issued a proposal for an update 
to the horizontal definition of nanomaterials, 
which the EU Commission has now adopted. 
The updated horizontal definition of nanoma-
terials was published as a recommendation 
in the Official Journal of the European Union 
on June 14, 2022. The updated definition 
has been changed in ways to facilitate its 
implementation in several sectorial legisla-
tion, however, the changes do not affect the 
principal features of the definition as per the 

previous recommendation from 2011. 
 The updated horizontal nanomaterial 

definition is as follows:
“Nanomaterial” means a natural, incidental 

or manufactured material consisting of solid 
particles that are present, either on their own or 
as identifiable constituent particles in aggregates 
or agglomerates, and where 50% or more of these 
particles in the number-based size distribution 
fulfill at least one of the following conditions:

• One or more external dimensions of the 
particle are in the size range of 1 nm-
100 nm; the particle has an elongated 
shape, such as a rod, fiber or tube, where 
two external dimensions are smaller than 
1 nm and the other dimension is larger than 
100 nm; and

• The particle has a plate-like shape, where 
one external dimension is smaller than 
1 nm and the other dimensions are larger 
than 100 nm.

In the determination of the particle number-
based size distribution, particles with at least 
two orthogonal external dimensions larger than 
100 µm need not be considered. However, a mate-
rial with a specific surface area by volume of < 
6 m2/cm3 shall not be considered a nanomaterial.

The definition of nanomaterial under the 
EU Cosmetic Products Regulation published in 
2009 was different from the original horizontal 
definition published in 2011.

As mentioned above, the definition of 
nanomaterial is one of the items being reviewed 
under the current revision of the CPR. The 

Regulatory
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EU and UK cosmetics industries support the 
harmonization of the definition of nanomate-
rial. It would not only remove the differences in 
interpretation and implementation, but it could 
also promote a level playing field and facilitate 
trade through a common understanding with 
international markets. 

UK Plastic Packaging Tax
The UK Plastic Packaging Tax (PPT) entered 

into force on April 1, 2022. The PPT is a tax that 
applies to finished plastic packaging manufac-
tured in or imported to the UK (empty or filled) 
at 10 or more tonnes that is made from less 
than 30% recycled plastic. The tax is applied 
at a rate of £200 per metric tonne of plastic 
packaging. Businesses who manufacture or 
import plastic packaging into the UK may need 
to register for the PPT, submit a return and pay 
any tax due. 

 Businesses must submit quarterly returns 
covering the following accounting periods:

• April 1, 2022–June 30, 2022;
• July 1, 2022–Sept. 30, 2022;
• Oct. 1, 2022–Dec. 31, 2022; and
• Jan. 1, 2023–March 31, 2023.
Businesses must keep accounts and records 

to support the information provided when 
completing their quarterly return. The accounts 
and records must be kept for at least six years 
from the end of the accounting period to which 
they relate.

Businesses must include on their returns:
• The total weight of finished plastic 

packaging components they manufactured 
in the UK in the accounting period. 

• The total weight of finished plastic 
packaging components that they imported 
into the UK in the accounting period. 

• The total weight of finished plastic 
packaging components they manufactured 
or imported in the accounting period and 
exported in the same accounting period, 
and plastic packaging they intend to 
export in the next 12 months. 

• The total weight of finished plastic 
packaging components that they 
manufactured or imported in the 
accounting period for use in the 
immediate packaging of licensed human 
medicines that were not directly exported.

• The total weight of finished plastic 
packaging components that they 

manufactured or imported in the 
accounting period that contain at least 
30% recycled plastic that was not and will 
not be directly exported.

• The total weight of plastic packaging 
components for which tax has been paid 
by them in a previous quarter and for 
which a credit is being claimed. 

Businesses will need to pay any tax due 
through their online PPT account.

In addition to the UK Plastic Packaging 
Tax, other EU members states are consider-
ing introducing similar systems. From Jan. 
1, 2023, plastic taxes will also apply to non-
recycled plastic in packaging in Italy and Spain. 
The taxes will be charged at a rate of €450 
per tonne.

Conclusion
There are many life issues and active 

discussions taking place that affect the 
cosmetics and personal care industry in the 
UK, EU and beyond. It is certainly the aim 
of the CTPA that these debates result in risk-
based, science-led approaches to safety while 
promoting innovation. 
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The human face communicates visual 
information that affects social percep-
tion and decisions.1, 2 Evolutionary 
scientists suggest humans evolved 
preferences for certain features and 
view them as attractive because 

historically, those features were displayed by healthy 
individuals.3, 4 In this view, the interest in and sensitivity to 
physical appearance reflects adaptations that motivated 
successful ancestral mate selection.2, 4

An interest in beauty is not limited to modern Western 
culture but has been found in most societies.5 Studies have 
reported common attractiveness standards across ethnic 
groups and historical periods, suggesting that the constitu-
ents of beauty are neither arbitrary nor culture-bound.6 
Some social and cultural scientists have challenged this 
view, proposing variable attractiveness standards across 
populations are acquired by social learning.7 However, the 
consensus in judgments of facial attractiveness is consistent 
with biologically based standards of beauty.6, 8

Moreover, a preference for certain facial characteristics 
has been documented in infants9 and societies with little 
exposure to Western media,10 suggesting that attractiveness 
perception of these features transcends age and media 
influence. This does not preclude individual differences in 
attractiveness perception, depending on ecological conditions 
and population-specific morphology as well as proximate 
factors, e.g., hormonal influences11 and experience.12 
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The degree to which conclusions obtained 
from cross-cultural assessments of attractive-
ness can be generalized has been a matter of 
concern, in part because some findings have 
been derived by pooling information secured in 
projects with different foci, or from studies that 
used different equipment or protocols. Present-
ing images of individuals of one ethnicity to 
immigrant judges13 has also been criticized 
because it is difficult to assess the influence of 
immigrants’ adjustments to population-specific 
beauty standards.14 

Finally, many studies investigating the per-
ception of attractiveness have considered targets 
or assessors of a narrow age range, such as 
college-aged women and men. This raises ques-
tions about differences in age-related changes in 
physical features influencing attractiveness.

The present article reviews research on the 
perception of female facial appearance across 
societies. It considers recent evidence of a 
multi-ethnic and multi-center study, detailed 
elsewhere, to determine the influence of ethnicity 
on perceived age, attractiveness and health. It also 
reviews cultural and evolutionary perspectives 
on appearance-enhancement practices. Finally, it 
considers solutions for ethnicity-focused skin care 
based on data, presented here for the first time, 
from the previous multi-ethnic study.

Ethnicity and 
Face Perception

As stated, a recent multi-ethnic and multi-
center study was carried out in five regions to 
address some of the issues that prohibit definitive 
conclusions about similarities and differences in 
assessments of female facial appearance.15 Images 
of age-matched women ranging 20-65 years were 
taken in five locations: Guangzhou, Tokyo, Lyon, 
New Delhi and Cape Town, with identical equip-
ment and following the same research protocol 
(see Figure 1).

Female and male lay assessors identifying with 
one of five ethnicities in the study, i.e., Chinese, 

Regardless of the assessor’s ethnicity, 
patterns of facial age perception were 

similarly judged across all the 
photographed women.

Figure 1. Sample images of female participants for the rating study, including: Chinese (a), 
Japanese (b), French (c), Indian (d) and South African (e)

The fastest anti-aging market growth will 
likely be in Asia-Pacific until 2030 due in 
part to the growing geriatric population—
projected to surge to 954.7 million by 2050.

Source: Research and Markets
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Japanese, French, Indian 
and South African, judged 
digital images of women using 
web-based software within 
and across ethnicities for age, 
attractiveness and health. Each 
of 600 assessors judged 270 
images (90 per attribute). Thus, 
each image was assessed ~300 
times, producing ~155,000 
judgements. 

A key finding was that 
regardless of the assessor’s 
ethnicity, patterns of facial 
age perception were similarly 
judged across all the photo-
graphed women, with a span 
of about five years between the 
ethnicities judged as youngest 
(Chinese) and oldest (French). 

In contrast to the perception 
of age, facial attractiveness 

Figure 2. Attractiveness assessments of female facial 
images by participant ethnicity and assessor ethnicity; 
female/male assessments are combined in this figure; 
modified from Ref 14

Figure 3. Sample images of a multi-ethnic and multi-centre study15 illustrating the 
differences between chronological and estimated age of women in five ethnicities

Negative values (a) denote women who were judged younger than their chronological age and positive values (b) denote women 
who were judged older than their chronological age. The images were chosen from among those with the largest negative (a) and 
positive (b) differences in the study sample of an older age group (50-65 years). 
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reported greater cross-cultural variations in 
assessments of female facial appearance than 
indicated in previous research.

A follow-up study16 of the data examined 
differences between the chronological age of 
the photographed women and the age perceived 

by the assessors—i.e., 
D age = (chronological 
age) – (perceived age) 
(see Figure 3). French 
women in the photo-
graphs were judged least 
accurately—older than 
their chronological age, 
whereas the smallest D 
age was observed for 
Chinese women.

French assessors 
were most accurate in 
assessing female age, 
and this was especially 
so for female assessors. 
Interestingly, female 
and male assessors, 
independent of their 
ethnicity, judged younger 
participants to be older 
than their chronological 
age (see Figure 4). A 
possible explanation 
for the latter finding 
is that an absence of 
age-related changes in 
younger faces render 
them less amenable to 
accurate assessment. 

Signs of aging have 
been reported to occur 
later in more darkly 
pigmented skin, pos-
sibly due to the higher 
melanin content and dis-
persal of melanosomes, 
in addition to structural 
differences.17 Other 
research has shown 
that facial wrinkles 
and sagging accounted 
for nearly 100% of 
perceived age in French 
women, compared 
with just 61% in South 
African women.18 

Figure 4. Difference between chronological and estimated 
age (Δ age) of participant age groups by assessor ethnicity; 
modified from Ref 15

Figure 5. Main skin problem(s) reported by the 
study participants

and health judgements were more varied. 
Differences in female facial attractiveness (see 
Figure 2) and health judgments depended on 
the ethnicity of the judge, the ethnicity of the 
participant in the photograph and the gender of 
the assessor (female or male). Thus, this study 
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Thus, variations in the significance of age-
related structural and functional differences 
across ethnicities contribute to cross-cultural 
differences in perceived age. It has also been 
proposed that lifestyle factors and adverse 
habits such as smoking or alcohol consumption 
could explain, in part, cross-cultural differences 
in the accuracy of age estimation.19

Biological and 
Cultural Factors

Cross-cultural differences in perceived 
attractiveness may be based on several factors, 
including ecological settings, e.g., the natural 
and anthropogenic environments; indicators 
of national health; and socio-cultural effects 
including ethnocentrism—although the relative 
contributions of these to preferences are dif-

Facial sagging and wrinkles were the primary 
drivers of differences between chronological 

and estimated age across ethnicities.

ficult to assess. However, an evolutionary perspective 
suggests that skin surface topography and coloration 
provide information about age and health that affect 
attractiveness perception.3-6 

Female age and health strongly correlate with 
fecundity; thus, facial attractiveness provides 
information about an individual’s mating-related 
quality. While recent findings15, 16 suggest plasticity 
in the perception of female facial appearance across 
cultures and the social significance of given informa-
tion—especially for the assessment of attractiveness 
and health—the biology behind this relationship 
is universal.8 

Beyond reproductive considerations, susceptibil-
ity to infectious diseases can also be signaled by 
facial appearance.4, 8 Hence, variations in perceived 
attractiveness across cultures may reflect evolved pref-
erences in response to variation in ecological settings. 
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Yet another study showed evidence for an 
association between immune function and 
perceived facial attractiveness.21 Here, research-
ers examined the relationships between female 
and male perceived attractiveness (n = 159), 
self-reported health and measures of immune 
function. Perceived attractiveness was linked 
particularly to aspects related to combatting 
bacterial threats but not to in vivo inflammation 

and self-reported health. 
This research concluded 
that a relationship between 
facial attractiveness 
and immune function 
may exist. 

The absence of a clear 
link between perceived 
attractiveness and immu-
nity against acute infection 
suggests that perceived 
attractiveness plays an 
important role in guiding 
the choice of immuno-
competent partners more 
so than preventing 
contact with “unhealthy” 
individuals. Still, uncer-
tainty remains as to 
whether biological factors 
may “signal” perceived 
physical attractiveness.

Enhancing 
Facial 
Attractiveness

Assuming that physical 
attractiveness may express 
desirable attributes, includ-
ing health, to potential 
mates, it is not surprising 
that humans use a wide 
range of appearance-
enhancement behaviors 
to advertise their mating-
related quality. This form 
of self-promotion increases 
the individual’s mate value 
over same-sex rivals. 

According to evolution-
ary psychologists, women 
in particular exaggerate 
their facial characteristics, 

Figure 6. Use of facial products reported by study participants for: 
a) day care and b) night care

Research on the relationship between 
attractiveness and health has been controversial. 
Although one study showed that women with 
more attractive faces reported fewer health 
problems,3 previous research examining the 
relationship between facial attractiveness and 
immunocompetence does not provide compel-
ling evidence.20 

a)

b)
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augmenting and shaping them in favor of sexual 
selection to advertise high reproductive quality 
and elicit a stronger mating-related perceptual 
response.22, 23 Such appearance enhancement 
practices and preferences are influenced by 
socio-cultural factors such as media ideals, social 
norms and gender roles. 

External influences may contribute to the 
explanation of how appearance-enhancement 
behaviors manifest at the proximate level. An 
evolutionary perspective may complement these 
explanations by providing answers to questions 
about their origin at an ultimate level.22

Population-specific 
Skin Concerns and 
Product Usage

Although appearance-enhancement 
behavior is ubiquitous, there is cross-
cultural plasticity in preferences and 
practices according to socio-cultural 
and ecological settings. Therefore, an 

understanding of both the evolutionary motivations 
and the socio-cultural influences is important to 
address population-specific consumer needs and 
demands in skin care and cosmetics. 

In addition to assessments of female facial 
images, the described multi-ethnic and multi-center 
study15 secured information about women’s reported 
skin concerns and usage of skin care products. The 
study participants (n = 100 per ethnicity) chose 
from an array of skin issues, including: none, dry 
skin, sensitive skin, oily/shiny skin, visible pores, 
pigmented spots/uneven skin tone, etc. For usage 
frequency, subjects could select one answer each 
for facial day and night care—none, occasionally 
and daily.

Check out Intrinsic/Extrinsic Factors and 
Nutricosmetic Fixes in our October 2021 edition.

The Ins and Outs of Aging
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More than half of the participants with 
darker-complected skin reported no problems: 
Indian 53% and South African 60% (see Fig-
ure 5). Oily/shiny skin was the main problem 
identified by Indian women (27%), and pig-
mented spots/uneven skin tone was the main 
issue identified by South African women (15%). 
French women focused on sensitive skin (33%) 
and dry skin (24%). Asian participants were 
concerned about visible pores: Japanese 30% 
and Chinese 24%; and uneven skin tone/age 
spots: Japanese 35% and Chinese 32%. 

Previous research19, 24, 25 similarly reported 
ethnic differences in age-related skin features, as 
assessed by naïve panelists and expert grad-
ers, in women from the countries represented 
in the multi-ethnic and multi-center study.15 
Facial sagging and wrinkles were the primary 
drivers of differences between chronological 
and estimated age across ethnicities. In addi-
tion, hyperpigmentation had a stronger role 
in assessments of Indian, Japanese and South 
African women.25

Similar variances in assessments of women 
of different ethnic groups have been reported 
for the age-related density of skin pores. Chinese 
women, in particular, had lower densities, as 
assessed through digital image analysis, than 
French, Indian and Japanese women.24 Col-
lectively, these studies provide evidence that, 
in addition to population-specific facial skin 
features in women of different ethnic origins, 
these women also differed in their reports of 
typical skin problems. 

One could speculate, therefore, that differ-
ences might be found in the skin care routines 
of women of different ethnic groups. In the 
multi-ethnic and multi-center study,15 Japanese 
and French women were the most intensive 
users of daily care products (see Figures 6a 
and 6b). More than 85% of the participants 
reported using a care product daily or occasion-
ally, except for South African women (59%). 

The situation was different for night care. 
Here, too, Japanese women reported the most 
frequent use. Among the Chinese women, the 
majority reported using night care products 
daily or occasionally and a similar pattern was 
found for French women. Similar distribu-
tions of proportions of day care and night care 
products used were observed among Chinese 
women. Night care was infrequent among 
Indian and South African women. 

Differences among women from different 
ethnic groups in the use of day and night care 
products are evident and may be explained, in 
part, by differences in skin biology and environ-
mental factors, and also by women’s awareness 
and knowledge of appropriate product use in 
addressing age-related changes in visual skin 
condition. It is known, for example, that the 
occurrence of hyperpigmentation and wrinkles 
manifests differently in European and East Asian 
women and depends on age and anatomical site.26 

The explanation for differential use of skin 
care products among women with different 
ethnic backgrounds, either in terms of frequency 
or product type, is likely complex. Among the 
many factors that play a role, any one of them is 
unlikely to predict a woman’s skin care routine 
better than the others; thus, any scientific or 
business approach to understanding a skin care 
routine must be multifactorial and consider 
population-specific aspects of skin biology 
along with environmental conditions. In addi-
tion, cross-cultural assessments of female facial 
appearance emphasize the variation in certain 
social assessments. 

Conclusion
The multi-ethnic and multi-center study15 

showed that facial age assessments within and 
between ethnicities vary less than facial attrac-
tiveness and health assessments. Variation in 
attractiveness assessments does not refute the 
evidence in favor of biologically based standards 
of beauty,2, 8 given that evolutionary adaptations 
viewing certain features as attractive are expected 
to vary with local socio-cultural and ecological 
conditions.6 Understanding and considering 
ethnic diversity while researching the face is 
important from a cosmetic formulation perspec-
tive as it addresses specific consumer needs. 

Frequent contact with and exposure to people 
of diverse ethnic origins in a pluralistic world 
with increased mobility makes it challenging 
to address these needs and demands from a 
business perspective. Insights into ethnic varia-
tion in skin biology, as well as socio-cultural 
factors that influence skin care and appearance 
enhancement, have historically been a focus 
of cosmetic science. An evolutionary approach 
to cosmetics as a strategy to augment mate 
value22 could provide a clearer understanding of 
universal and population-specific assessments of 
facial appearance. 
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Skin is the outermost 
organ, acting as a 
protective barrier 
against constant and 
cumulative exposure 
to damaging environ-

mental factors (extrinsic aging), which magnify 
the effects of biological (intrinsic) skin aging.1 
Among the extrinsic factors, chronic solar 
exposure, in addition to being vital for many 
biochemical processes, is known as a major 
trigger for photoaging. 

Sunlight encompasses a wide spectrum 
of radiation, including high-energy ultraviolet 
wavelengths (UV, 280-400 nm), visible light 
(400-700 nm) and infrared (IR, 700 nm-1 mm). 

While the deleterious effects of UV radiation, 
which accounts for only about 7% of the radiation 
reaching skin, are considered the main cause 
of photoaging,2 increasing evidence suggests 
high-energy visible light (HEV), also known 
as blue light, and IR significantly contribute 
to photoaging.3-6 

Notably, in addition to sunlight, other artificial 
sources such as smartphones, tablets and com-
puters contribute to our daily exposure to HEV 
light. During the COVID-19 pandemic, the usage 
of these blue- light-emitting devices enormously 
increased.7 In addition to well-known chrono-
biological effects in skin linked to blue light 
exposure,8 recent observations have described 
photodamage following blue light exposure as 
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a consequence of an increased production of 
free radicals;3, 9, 10 impairment of skin barrier 
functioning; and skin hyperpigmentation.11

IR accounts for more than half of the solar 
radiation reaching skin and it can penetrate 
deeper than UV, thus triggering damage in both 
epidermal and dermal layers. Several molecu-
lar mechanisms have been described behind 
IR-promoted photoaging, including oxidative 
stress mainly due to mitochondrial dysfunc-
tion.12-15 Oxidative stress together with the 
increase in temperature in skin have been found 
to: promote the overexpression of the molecu-
lar sensor of adverse stimuli—the TRPV-1 
(Transient Receptor Potential vanilloid type 1) 
channel;3, 16, 17 upregulate matrix metalloprotein-
ases (MMP);18, 19 and reduce type I pro-collagen 
gene expression.19 

These studies showed that at a molecular 
level, blue light and IR play a significant role 
in the photoaging process through common 
or distinctive mechanisms affecting epidermal 
homeostasis.5 This gained knowledge has 
sparked interest for cosmetic products that are 
able to prevent oxidative stress and counteract 
other cellular damage caused by IR and blue 
light exposure that are not neutralized by 
sunscreen actives.20

In relation, the work described here sought 
to determine the preventive efficacy of a 
Pelargonium capitatum hydrosoluble extract 
(PcHE) to counteract the activation of skin-
damaging pathways triggered by IR, HEV and 
UV-irradiation. The ingredient is derived from 
a stem cell culture from Pelargonium capitatum 
leaves, a medicinal perennial branched herb 

belonging to the Geraniaceae family, also known 
as rose geranium. 

Extracts obtained from plant tissue cultures 
have a been extensively used as ingredients 
in skin care thanks to their high variety of 
secondary metabolites with beneficial activities. 
They also represent a safer and more sustain-
able alternative to the diffuse plant extracts.21 
Moreover, plant stem cell technology implies 
the reduced use of natural resources such as 
water and soil, which make such technologies 
more environmentally friendly. Due to their 
nature, lab-grown in vitro plants also offer a 
contaminant-free and standardized alternative 
to classical plant extracts.

In the present article, PcHE was tested for 
its potential to protect against ROS production 
and effects on mitochondrial functionality, 
altered gene expression and DNA integrity both 
at epidermal and dermal levels. Clinical studies 
also examined its capability to reduce erythema 
for soothing efficacy and to reduce the appear-
ance of wrinkles caused by photoaging. 

Test Materials
Culturing and extraction of P. capita-

tum cells: P. capitatum cells were cultured 
under sterile conditions in 9-cm diameter Petri 
dishes at 25 ± 2°C in the dark on solid Gamborg 
B5 medium supplemented with: 30 g/L sucrose, 
500 mg/L myo-inositol, 1 mg/L 2,4-dichlo-
rophenoxyacetic acid, 0.1 mg/L kinetin and 
1 mg/L adenine; adjusted to a pH of 5.8; and 
solidified with 0.8% phyto agar. Cell suspension 
cultures were carried out in liquid medium with 
the same composition under constant orbital 
stirring at 25 ± 2°C in the dark and subcultured 
every week. After the cells reached the desired 
density, they were collected, separated from the 
media culture and added with a phosphate buf-
fer saline (PBS) solution in a ratio 1:1 w/v, and 
lysed using a knife milla.

IR-induced TRPV-1 expression—a sensor 
of adverse stimuli—and mitochondrial ROS 

elevation are two events known to contribute 
to altered collagen homeostasis. 

The sun care products market is expected to 
reach US$ 17.6 billion by 2027, exhibiting a 
CAGR of 7.3% during 2022-2027.

Source: Global Cosmetic Industry  
(www.GCImagazine.com)

a Grindomix GM300
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The resulting mixture was centrifuged and 
the supernatant was filtered through a rayon 
polyester filter. After filtration, the final water-
soluble extract, referred to here as P. capitatum 
hydrosoluble extract (PcHE), was collected and 
lyophilized to obtain a fine powder that was 
easy to dissolve in water or cell culture media 
for testing. 

The active ingredient for skin care formu-
las was prepared by dissolving the extract in 
glycerol at 0.4% and using the solution at 0.5% 
in the final bulk. A formula containing PcHE 
used in the described clinical studies is provided 
in Formula 1.

High resolution mass spectrometry 
(HRMS) analysis: The amount of polyphenols 
in PcHE was determined by chromatographyb 
and mass spectrometryc. Analyses were per-
formed according to Colantuono et al.22 with 
slight modifications. The results are reported in 
Table 1.

Skin cell lines and irradiation devices: 
The skin cell cultures used in the described 
assays were keratinocytes (HaCaT cell line) and 
fibroblasts (HDF). The blue light source was a 
narrow-band LED lamp, which emits light of 
460 nm wavelength power. The IR source was 
a heat lampd while the UV source was the 3UV 
lamp from UVPe.

Cells were irradiated in PBS. The light source 
was placed on the culture plates without lids. 
Immediately after irradiation, fresh medium 
was added and the cells were maintained in 
the incubator.

Cell vitality and PcHE selected doses: 
In terms of any potential cell toxicity of the 
extract, and to determine the appropriate 
concentrations for use in the bioassays, a 
cytotoxicity test ([3-(4,5-dimethylthiazolyl)-
2,5-diphenyltetrazolium bromide or MTT assay) 
was conducted by testing scalar concentrations 
of the PcHE extract, ranging from 0.001% to 
0.1% w/v, on HaCaT cells and HDF cells as 
described previously.23 

Cells were treated for 48 hr with the various 
concentrations and after treatment, their vitality 
was evaluated. The number of healthy cells was 
directly proportional to the level of the forma-

zan product created. The developed color was 
then quantified at 595 nm by a multiple plate 
readerf. The extract was found to be non-cyto-
toxic at all tested doses (data not shown). For 
convenience, the concentrations of 0.002% and 
0.006% were chosen for all following analyses.

Table 1. Polyphenol Composition of PcHE

Glucogallin 2.3

Methyl gallate 131.3

Quercetin-3,7,4'-trimethyl ether (ayanin) 0.3

Quercetin-3,7,3,4'-tetramethyl ether 9.1

Naringin 334.8

Orientin 0.8

Quercetol 19.2

Ellagic acid 1.9

Coumaric acid hexoside 43.9

Coumaric acid 124.7

Coumaraldehyde 22

Ferulic acid hexoside 9.9

Chlorogenic acid 31.6

Sinapic acid hexoside 16.4

Caffeic acid hexoside 24.4

Anthocyanins 15.9

Formula 1. Test Product for Clinical Trial

CAS  INCI
7732-18-5 Water (aqua)
73398-61-5 Caprylic/Capric Triglyceride
57-11-4 Stearic Acid
31566-31-1 Glyceryl Stearate
9004-99-3 PEG-100 Stearate
67762-27-0 Cetearyl Alcohol
36653-82-4 Cetyl Alcohol
122-99-6 Phenoxyethanol
56-81-5 Glycerin
9004-99-3 PEG-20 Stearate
70455-33-9 Ethylhexylglycerin
76050-42-5 Carbomer
139-33-3 Disodium EDTA
1310-73-2 Sodium Hydroxide
90082-45-4 Pelargonium Capitatum Leaf Extract

b Accela UHPLC system
c Exactive Orbitrap equipped with a heated electrospray 
interface
d Beurer IL50
e Thermo Fisher

f Victor Nivo by Perkin Elmer
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Test Protocols
TRPV1 gene expression analysis: HDF 

were incubated with PcHE or T09001317 5 μM 
(positive control) in DMEM without FBS for 
24 hr, and irradiated with 88 J/cm2 of IR. After 
irradiation, fresh medium with treatment was 
added and the cells incubated for a further 
24 hr. Total RNA was extracted using a kit 
and processed for successive semiquantitative 
reverse transcription polymerase chain reaction 
(RT-PCR), performed as described previously.24 
The values obtained were finally converted into 
percentages by considering the non-irradiated 
cells as 100%. The primers employed for RT-
PCR included:

Hs TRPV1 for 
AATCGCCACGACATGCTCTTGG

and Hs TRPV1 rev: 
ACTCAGACGGCAGGGAGTCATTRa.

Mitochondrial ROS analysis: HDF were 
treated for 24 hr with PcHE or coenzyme 
Q10 (20 μM, positive control). At the end of 
incubation, the cells were washed with PBS 
and incubated with Mito Sox dye at 37°C 
for 10 min. After this loading, the cells were 
irradiated in PBS with 44 J/cm2 of IR radiation. 
Thirty minutes after irradiation, fluorescence 
was monitored at 510/580 nm using a multiple 
plate readerf.

ATP content determination: HDF were 
treated with PcHE or with resveratrol (100 μM, 
positive control) for 6 hr then irradiated with 
44 J/cm2 of IR. Twenty-four hours after irra-
diation, the cells were washed with PBS and 
incubated for 30 minutes with 50 μL of fresh 
medium and then lysed with an equal volume 
of CellTiter-Glog; luminescence release was 
measured as described previously.25 

MMP-1 and Collagen I evaluation: HDF 
were treated with PcHE or hydrocortisone 
(positive control) in DMEM without FBS for 
24 hr. After incubation, the cells were washed 
with PBS and irradiated with 88 J/cm2 of IR. 
Cells were incubated for a further 72 hr in fresh 
medium containing the different treatments. 
At the end of incubation, the surnatants were 
transferred to another plate and processed for 
ELISA using the specific antibody anti-MMP-1e. 
The cells adherent to the plate were processed 
for ELISA to determine the content of collagen I 
by using the specific antibody c2456h.

MMP-1 immunohistofluorescence on 
skin explants: Skin explants, obtained from the 
skin of healthy female donors following breast 
surgery, were cultured in 24-transwell plates 
in DMEM/FBS plus antibiotics in air-liquid 
conditions at 37°C in 5% CO2 humidified air. All 
donors had given their written informed consent 
for the use of the skin tissues, according to the 
Declaration of Helsinki.

The explants were cut with punch biopsy 
curettes of 8 mm and cultured in 24-well plates 
in DMEM with 10% FBS and antibiotics. The 
obtained punches were treated with PcHE 
(0.002%) for 24 hr and then irradiated with 
176 J/cm2 of IR. 

After a successive incubation with PcHE 
for a further 72 hr, the punches were fixed in 
4% PFA for 6 hr. They were then incubated in 
15% sucrose, then in 30% sucrose and finally 
frozen; 10-μm sections were obtained using the 
CM1520 cryostatj and slides with cryosections 
were hydrated for 30 min in PBS and placed 
in a "blocking" solution (6% BSA, 5% serum, 
20 mM MgCl2, 0.2% polysorbate 20) for 1 hr. 
Cryosections were incubated with the primary 
anti-MMP-1e (1:100) o/n a 4°C. The slides were 
washed with PBS for 30 min, then incubated 
with the secondary anti-rabbit Alexa-Fluor 546 
antibodye (1:1000; A11035) for 1 hr. The nuclei 
were stained with DAPI (4', 6-5 diamidino-
2-phenylindole) 1μg/mL in PBS for 10 min. 
The images were acquired with a fluorescence 
microscope and analyzed with softwarek.

Cytosolic ROS determination: HaCaT cells 
were treated with PcHE or ascorbic acid 500 μM 
for 2 hr, then washed with PBS and loaded with 
the dye CM-DCFDAm at 37°C for 45 min. Then 
the cells were irradiated with 7 J/cm2 of blue 
light and incubated for 30 min up to reading 
the fluorescence signal at 485/535 nm using the 
multiple plate reader.

Scratch assay: HDF grown as a confluent 
monolayer were treated with PcHE or TGFb a 
5 ng/m as positive control for 16 hr. After this 
incubation, the cells were scratched with a 
tip and irradiated with 35 J/cm2 of blue light. 
Following this, new medium was added contain-
ing 0.5% μ FBS and 10 μg/mL of mitomycin 
C. Pictures of the scratch were taken at time 
0 and after 6 hr; the pictures were analyzed 
using softwarek. 

g Promega
h Sigma-Aldrich

j Leica Microsystems
k ImageJ
m Molecular Probes
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Comet tail length assay: HaCaT cells were 
treated with PcHE for 16 hr and then irradiated 
with 20 mJ/cm2 of UVB. After 2.5 hr following 
stress, cells were detached and processed for 
Comet tail length determination as described in 
Barbulova et al.26

Statistical analysis: The in vitro experi-
ments were performed in triplicate and repeated 
at least three times. The data are expressed as 
mean standard deviation (SD) of three inde-
pendent experiments. The number of asterisks 
in the graphs indicate the level of significance: 
*** p value < 0.001; ** 0.001 < p < 0.01; * 0.01 < 

p < 0.05).

PcHE almost completely prevented 
ROS elevation induced by blue light in 

keratinocytes, a result comparable with the 
antioxidant ascorbate positive control.

Clinical Study: Erythema and 
Crow’s Feet Wrinkles 

A double-blind clinical study was performed 
by an independent lab in a panel of 40 healthy 
volunteers, aged from 40 to 65 years. Criteria 
for inclusion included normal skin and the use 
of HEV-emitting devices at least 8 hr/day. For 
erythema index evaluation, three different sites 
on their forearms, referred to as A, P and C, 
were identified where erythema was induced 
by a solar simulatorn; skin erythema was 
quantified instrumentallyp.

n Solar lamp UV Philips type HB311; 6 x Philips cleo 20 W, type 3
p Mexameter MX18, Courage & Khazaka
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The cream indicated as placebo contained all the 
components except the PcHE extract. Twenty-
four ± 2 hr after irradiation (T1), the erythema 
index was measured to evaluate the potential 
soothing effects of the tested products. Three 

sequential measurements 
on each area were taken and 
the data was expressed as a 
mean value variation % from 
the baseline. 

Wrinkles of the crow’s 
feet area were evaluated, and 
volume and depth parameters 
were quantifiedq in volunteers 
who applied the product or 
placebo formulation twice 
for 28 days on the whole face. 
In parallel, high-resolution 
photographs of the eye 
contour area were taken. 
All obtained measurements 
were subjected to statistical 
treatment using the Student’s 
t-test for repeated measure-
ment and were considered 
statistically significant if the p 
value was < 0.05. 

Figure 1. TRPV-1 gene expression in IR-irradiated HDF

Error bars = SD; *p < 0.05 **; p < 0.01; ***p < 0.005 

Figure 2. Mitochondrial ROS increase (a) and promotion of ATP synthesis (b) in 
IR-irradiated HDF

Error bars = SD; *p < 0.05; **p < 0.01; ***p < 0.005

a) b)

First, the baseline erythema index was calcu-
lated, then study products were applied on the 
different areas, including: a formulation con-
taining PcHE 0.5% (see Formula 1); a placebo 
cream on P; and nothing on C (control area). 

q VisioFace 1000D, Courage & 
Khazaka
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The test was conducted according to the 
principles of the Helsinki Declaration (1964) 
and subsequent revisions endorsed by the 
European Community (fourth revision, called 
Somerset West, South Africa, 1996; Saunders 
& Wainwright, 2003) and according to Colipa 
Guidelines for the evaluation of the efficiency of 
cosmetic products (May 2008). 

Results and Discussion:  
In vitro Studies

Cell culture extract and chemical 
analysis: As shown in Table 1, PcHE extract 
was characterized for its polyphenol profile and 

content using LC-HRMS. Results showed it 
contained a profile of plant secondary metabo-
lites with known antioxidant properties and 
biological efficacy.

TRPV1 gene expression: TRPV chan-
nels belong to a family of calcium-permeable 
channels, essential for sensory processing. 
Among the TRPV channels, TRPV-1 receptor 
is expressed by dermal fibroblasts, and recent 
studies suggest it can be activated by IR radia-
tion.16, 17 Thus, the effect of PcHE in preventing 
TRPV-1 overexpression in IR-irradiated fibro-
blasts (HDF) was examined. Data reported in 
Figure 1 shows that PcHE at 0.002% re-estab-

Figure 3. MMP-1 protein levels in IR-irradiated HDF cells (a) and skin explants (b)

Error bars = SD; *p < 0.05; **p < 0.01; ***p < 0.005

CT2209_Testing_Zappelli_DM.indd   45CT2209_Testing_Zappelli_DM.indd   45 8/18/22   2:45 PM8/18/22   2:45 PM



Testing

DM35 | www.CosmeticsandToiletries.com    Vol. 137, No. 8 | September 2022 

lished the basal 
levels of TRPV1 
expression in 
irradiated (88 J/
cm2) cells.

IR radiation, 
differently from 
UV, targets mainly 
mitochondria, 
causing inad-
equate cellular 
energy production 
and mitochondrial 
ROS elevation.12-15 
Mitochondrial 
ROS, in turn, 
activate down-
stream signals 
ultimately result-
ing in changes of 
the expression of 
genes involved in 
the photoaging 
process. 

Here, the abil-
ity of PcHE-treated 
HDF to mitigate 
the adverse effects 
of IR on mitochon-
drial ROS levels 
and ATP synthesis 
was measured. 
As summarized 
in Figure 2, 
mitochondrial per-
turbations induced 
by IR (44 J/cm2) 
were significantly 
reduced by PcHE 
treatment. Notably, 
the ability of PcHE 
to counteract ROS 
elevation after 
IR exposure was 
almost compa-
rable to that of the 
positive control 
coenzyme Q10 
(see Figure 2a). 
Moreover, the 
highest dose of 
PcHE (0.006%) 
allowed for a 

Figure 4. Collagen I levels in IR-irradiated HDF cells

Error bars = SD; *p < 0.05; **p < 0.01; ***p < 0.005

Figure 5. Cytosolic oxidative stress in blue light-
irradiated keratinocytes

Error bars = SD; *p < 0.05; **p < 0.01; ***p < 0.005
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recovery of ATP synthesis in IR-exposed cells of 
about 35%—an effect higher than that obtained 
with the well-known antioxidant resveratrol.

Both TRPV-1 activation and a disturbed 
mitochondrial electron transport chain with 
subsequent ROS elevation have been shown to 
contribute to an increased expression of MMP-1 
upon long-term exposure to IR.19 As shown in 
Figure 3, the extract decreased, by about 35%, 
the IR-induced increase of MMP-1 protein 
expression both in vitro (Figure 3a) and in 
skin explants (Figure 3b). As consequence of 
reduced activation of MMP-1, shown in Fig-
ure 4, pre-treatment of IR-exposed fibroblast 
with PcHE prevented reductions in mature col-
lagen levels, as quantified by a specific antibody. 

Both of these results indicate that PcHE 
significantly contributed to an avoidance of 
dermal collagen loss, thus possibly preventing 
the appearance of wrinkles associated with IR-
promoted photoaging.

Blue-light induced oxidative stress: Blue 
light therapy can help treat and reduce the 

Figure 6. Wound-healing rate in HDF cells exposed to blue light

Error bars = SD; *p < 0.05; **p < 0.01; ***p < 0.005

number of blemishes in some skin pathologies;27 
however, several studies in cellular and in vivo 
models demonstrate that chronic exposure 
to blue light promotes oxidative stress.9, 10 In 
the present work, the results summarized in 
Figure 5 show that PcHE (0.002%) almost 
completely prevented ROS elevation induced by 
blue light irradiation (7 J/cm2) in keratinocytes, 
a result comparable with that obtained using the 
antioxidant ascorbate (positive control). 

Scratch assay: Blue light, depending on the 
frequency and dose, has been reported to affect 
in vitro keratinocyte proliferation and migra-
tion, thus negatively impacting skin barrier 
properties.28, 29 The present work evaluated the 
wound healing rate in human keratinocytes 
exposed to artificial blue light employing a 
well-established in vitro wound healing model 
known as scratch assay. The blue light exposure 
of keratinocytes was found to adversely affect 
the healing process but as shown in Figure 6, 
the presence of PcHE supported irradiated cells 
to fully recover their capacity to fill the wound, 
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suggesting the potential of PcHE as active 
ingredient for compromised skin barrier. 

DNA integrity and dermal collagen 
reduction by UV exposure: In photoder-
matology, UV is the component of solar wave 
bands that has attracted the most interest as it 
poses the greatest risk for skin damage.2 On a 
cellular level, UV-induced damage and photo-
aging, among various deleterious effects, can 
be evaluated by measuring DNA integrity and 
alterations in dermal collagen. 

The comet assay detects nuclear DNA 
integrity in single cells, as an increase in comet 
tail length is an index of DNA breakage. As 
shown in Figure 7a, treatment with PcHE 
produced a strong protective effect on nuclear 
DNA in keratinocytes irradiated with UVB. 
The comet tail length was reduced by 26% in 

UVB-irradiated keratinocytes upon treatment 
with PcHE. The positive control Trolox 500 μM 
showed similar efficacy, confirming the strong 
antioxidant effect of PcHE.

Besides keratinocytes, fibroblasts in the 
dermis are directly affected by UVA irradiation, 
where photoaging is associated with collagen 
I loss mainly due to an overproduction of 
collagen degradation enzymes.2 As shown in 
Figure 7b, PcHE, at both tested concentrations, 
nearly abolished UVA-induced collagen loss. 

Results and Discussion: 
In vivo Studies

As noted, the preventive efficacy of PcHE 
to reduce cutaneous damage induced by 
differential irradiations was evaluated by an 
independent lab measuring erythema index and 
wrinkles in the crows’ feet areas of 40 healthy 
volunteers. Subjects’ forearm skin was irradi-
ated by a solar simulator (UVA/UVB) and the 
erythema value was assessed before treatment 
(T0) and at T1 (24 ± 2 hr after irradiation), in 
the area treated with the product or placebo or 
left untreated area (control). Results reported 

Figure 7. Effects against UVB- and UVA-induced damage measured by Comet assay in 
HaCaT (a) and against collagen I, measured by ELISA in HDF (b)

Error bars = SD; *p < 0.05; **p < 0.01; ***p < 0.005

Check out Infusing Antioxidant  
and Microbiome Benefits into  
Skin in our January 2022 edition.

Bioferments in 
Beauty
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in Figure 8 show 
that treatment with 
a cream containing 
PcHE at 0.002% 
significantly reduced 
the erythema value 
by 14%; double the 
efficacy of the placebo. 
These results, together 
with the in vitro 
data, suggests that 
PcHE exhibited good 
antioxidant capacity, 
supporting its ability 
to prevent UV-induced 
insults and soothing 
the skin. 

Next, the clinical 
efficacy of the extract 
to prevent skin wrin-
kling was evaluated in 
volunteers who applied 
a cream containing 
PcHe at 0.002% and 
who were exposed to 
blue light-emitting 
devices for at least 8 
hr/day. Skin param-

Figure 8. Changes in UV-induced erythema appearance 
after treatment with PcHE extract, placebo or no treatment 

*p < 0.05; **p < 0.01; ***p < 0.005

Treatment with PcHE produced a strong protective effect on nuclear DNA in keratinocytes irradiated with UVB.
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eters such as crows’ feet wrinkle volume and depth 
were measured as reported in the materials and 
method section.

The results, shown in Figure 9, indicated the 
formulation containing PcHE extract significantly 
reduced crows’ feet wrinkle volume by 11% (p < 
0.05) and depth by 12% (p < 0.05). From a clinical 
standpoint, these results confirmed the in vitro and 
ex vivo data, converging on the preventive efficacy 
of PcHE to provide protection against UV, blue 
light and IR radiation, suggesting its application 
as an active ingredient for soothing face and body 
skin care formulations. 

Conclusions 
The present study demonstrates, by means of a 

series of in vitro, ex-vivo and in vivo experiments, 
that PcHE, a botanical ingredient derived from 
plant cell culture technology, efficiently protects 
against the IR-, blue light- and UV-induced activa-

tion of photoaging biomarkers. In particular, 
PcHE was shown to prevent IR-induced TRPV-1 
expression, a sensor of adverse stimuli, and 
mitochondrial ROS elevation—two events known 
to contribute to altered collagen homeostasis. 

Accordingly, PcHE protected against MMP-1 
overexpression in dermal fibroblasts and skin 
explants and supported the re-establishment of 
collagen levels in irradiated cells. The antioxi-
dant potential of PcHE, observed in IR exposed 
models, was confirmed in skin cells irradiated 
with blue light. 

In vivo results demonstrated the efficacy of 
PcHE in preventing the appearance of erythema 
as well as skin wrinkling in the eye contour area. 
The extract also showed good efficacy for prevent-
ing DNA breakage in UVB-irradiated cells and 
collagen depletion in UVA-irradiated fibroblasts. 

Studies have shown that conventional sun-
screens efficiently protect against exposure to 

Figure 9. Representative results of the crow’s feet area volume (left) and depth (right) 
after 28 days of treatment with PcHE extract or placebo. 

*p < 0.05; **p < 0.01; ***p < 0.005
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UV radiation but do not defend against mito-
chondrial/total cellular ROS elevation induced 
by IR and blue light.20 Thus, as the data shown 
here suggests, PcHE could be used as effective 
antioxidant ingredient to promote synergistic 
interactions with sunscreen actives to effectively 
counteract free radical damage.
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Ethyl Ascorbic Acid—Ethyl Ascorbic Acid—
Small but MightySmall but Mighty

V itamin C, also known as L-ascorbic acid 
(LAA), is one of the most commonly used 
ingredients in the cosmetics industry. It is 
included in various topical formulations due 
to its proven efficacy in targeting the signs of 
aging, antioxidant support and brightening 

effects. However, its reputation as a “jack-of-all-trades” does come 
with some drawbacks, as LAA is unstable and readily prone to  

Formulating | C&T

KEY POINTS

• Stability issues with L-ascorbic acid 
have given rise to the synthesis of 
various vitamin C derivatives with 
comparable effects.

• This column profiles ethyl ascorbic acid as an 
alternative with anti-aging benefits for skin.  

Rita Silva and 
Harkirat Dhillon

DECIEM, Toronto

Ingredient Profile

CT2209_Formulating_Silva_DM.indd   40CT2209_Formulating_Silva_DM.indd   40 8/18/22   2:59 PM8/18/22   2:59 PM

http://www.CosmeticsandToiletries.com


Vol. 137, No. 8 | September 2022 Cosmetics & Toiletries | 41

Ethyl Ascorbic Acid—Ethyl Ascorbic Acid—
Small but MightySmall but Mighty

EAA (30%) combined with lactic acid (1%) 
is a promising choice to address multiple 

signs of aging, including both wrinkles and 
uneven pigmentation.

The vitamin C ingredients market size was 
estimated at $10.24 billion in 2020 and 
projected to expand at a CAGR of 2.52% 
from 2021-2026.

Source: IndustryARC

ity, and for the purpose of treating reperfusion 
disturbances after certain coronary procedures.3 

EAA has since been observed to be a strong 
chain-breaking antioxidant with high affinity for 
biomembranes, while offering a better stability 
profile than LAA, making it a promising  

dissociation or oxidation in the presence 
of light, oxygen, alkali, heavy metals, high 
temperatures and copper. Its structure and 
subsequent hydrophilicity also does not allow 
for optimal skin delivery.1, 2 These drawbacks 
have given rise to the synthesis of various 
vitamin C derivatives that provide effects 
comparable to those of LAA, with improved 
stability and skin permeability.1

Ethyl ascorbic acid (EAA), also known as 
3-O-ethyl-L-ascorbic acid, is one of the many 
derivatives of LAA available. 3-O-alkylascorbic 
acids were first prepared in the early 1990s by 
Nihro, et al. to evaluate their antioxidant activ-
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While molecular weight is an important factor for the permeation 
of actives through the skin, a molecule’s partition coefficient (log P) 
is thought to play the most crucial role in this process.

Table 1. Molecular Weights (g/mol) of Popular LAA Derivatives

Molecule Molecular Weight (g/mol)

Ascorbyl Tetraisopalmitate 1,129.76 (Ref 8)

Ascorbyl Palmitate 414.53 (Ref 9)

Ascorbyl Glucoside 338.26 (Ref 10)

Sodium Ascorbyl Phosphate 322.05 (Ref 11)

Magnesium ascorbyl phosphate 278.39 (Ref 12)

3-o-Ethyl-L-ascorbic acid 204.18 (Ref 13)

Figure 1. EAA chemical structure

derivative for various applications—both therapeutic and 
cosmetic.4 EAA’s antioxidant activity has also been observed 
to be more prolonged than LAA in cultured fibroblasts.5

While EAA stability is dependent on pH, temperature, 
base of the formulation and the solvents used,5, 6 its perfor-
mance in aqueous solutions is superior to that of LAA, and 
when applied topically, EAA has yielded similar effects to 
those of LAA, including: collagen support (and subsequent 
reduction of fine lines and wrinkles), improvement of 
uneven pigmentation and antioxidant protection against free 
radicals.7 These multiple benefits make it a valuable vitamin 
C derivative for cosmetic applications.

Chemical Structure
Similar to LAA, EAA’s chemical structure consists of a 

six-carbon atom asymmetrical structure, with an additional 
ethyl group at the third carbon position (see Figure 1). This 
allows for protection against ionization of the 3-OH group 
and thus reduces the oxidation potential of the molecule.1, 6 

EAA has a relatively low molecular weight of 204.18 g/
mol. The additional ether group 
makes for a heavier molecule than 
LAA; however, when compared with 
several LAA derivatives commonly 
found in cosmetics, its molecular 
weight is the lowest (see Table 
1).8-13 While molecular weight is an 
important factor for the permeation 
of actives through the skin, since 
permeation increases as molecular 
weight decreases, a molecule’s parti-
tion coefficient (log P) is thought 
to play the most crucial role in this 
process.14

Formulating
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EAA is both oil and water soluble but 
presents a slightly higher affinity to water 
(logP(o/w) = –1.1), which can pose challenges 
during topical delivery.1, 5, 15 However, when 
compared with another derivative of LAA, 
ascorbyl glucoside, EAA showcased greater in 
vitro permeation through skin layers.16 Addi-
tionally, different solvents and/or penetration 
enhancers can be included in formulations to 
enhance skin delivery. 

When considering single solvent systems, 
propylene glycol (propanediol) was found to 
perform best.15 Ternary solvent systems may 
also be employed for this purpose; Iliopoulos 
et al. found that a combination of propylene 
glycol and propylene glycol monolaurate with a 
lipophilic solvent, isopropyl myristate, pro-
moted up to 70.9% skin delivery of EAA.17

As for EAA’s toxicological profile, it has 
been shown to be non-irritating to the skin, 
non-sensitizing, non-mutagenic and only 
moderately irritating to the eyes.18 It has also 

been highlighted as possibly safer at higher 
concentrations in topical applications in 
comparison with LAA, due to its low in vitro 
toxicity.5 Finally, EAA does not pose an unrea-
sonable risk to the environment (including 
aquatic life), due to its low bioaccumulation 
potential.18 

Manufacturing Process
Generally, the synthesis of EAA relies on a 

process of regioselective alkylation. Initially, 
this was performed in a three-step approach 
involving the alkylation of 5,6-O-isopropyli-
dene-L-ascorbic acid with alkyl halides in the 
presence of different bases. 

Direct methods have since been developed, 
including the treatment of LAA in an alcohol 
base with a slight excess of alkyl mesylates or 
alkyl sulfonates using triethylamine and heat 
to form a sodium salt of LAA in solution. This 
improves LAA solubility in alcohol and yields 
52-73% EAA.19, 20
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Applications
Derivatives of vitamin C are generally 

believed to impart the same cosmetic benefits as 
its parent molecule. Indeed, a high concentra-
tion of EAA (30%) combined with lactic acid 
(1%) was shown to support collagen synthesis 
and provide antioxidant protection while also 
having an effect on reconstructed human pig-
mented epidermis, making it a promising choice 
for multiple signs of aging, which can include 
both wrinkles and uneven pigmentation. 

The serum also showed good biocompat-
ibility and no irritation potential after short, 
direct exposure on 3D-reconstructed human 
epidermis.1 A further study using UVA-irradiated 
keratinocytes (HaCaT) showed that EAA 
significantly reduced ROS generation, suggest-
ing antioxidant properties. The same study 
also looked at several aspects of biochemical 
processes related to melanin biosynthesis and 
noted that EAA could be a good contender as a 
topical active to target uneven pigmentation.21

Conclusion
Vitamin C’s proven efficacy and multifunc-

tional nature make it a great option for topical 
cosmetic applications but its stability is lacking. 
Multiple derivatives have been developed to 
curb this limitation, with varying molecular 
structures, which in turn affect molecular 
weight and partition coefficient—two major 
factors affecting active delivery to the skin. 

EAA is a relatively small molecule that, if 
included in an appropriate vehicle, showcases 
great potential for effective skin delivery. Exist-
ing studies also indicate it may impart similar 
cosmetic benefits to LAA but further research 
could help to consolidate its position as the gold 
standard of vitamin C derivatives.
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Color cosmetics refer 
to a broad category 
of makeup products 
designed for skin, 
cheeks, eyes and lips. 
By one estimate, this 

segment was valued at US $76.59 billion in 2021 and is 
projected to reach $112.9 billion by 2028.1 This multi-
billion-dollar segment continues to grow, building on 
centuries of color use in personal care routines dating 
as far back as the ancient Egyptians.2 Such regimens 
might not be as recognizable as today’s cosmetics but 
are similar, and have played a role in religious rituals, 
beauty enhancement and the promotion of good health. 
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Formulating | C&T

KEY POINTS

• Color cosmetics have morphed into products 
that provide inclusive options for all shades 
of skin and dual functions that provide not 
only color, but skin care benefits as well. 

• This article outlines several examples 
of “care cosmetics” and the nuances of 
formulating them.

From the roaring 1920s with dark eye shadow and 
bright red lipstick, to the iconic 1980s with dramatic 
and bold colors of electric blue, orange and green, 
color cosmetic trends continue to evolve. Today, color 
cosmetics have morphed into products that provide 
inclusive options for all shades of skin and dual func-
tions that not only provide color, but skin care benefits 
as well. 

Color and Payoff
With a large gamut of color options, consumer 

skin tones and potential skin benefits, formulating 
color cosmetic products demands a strong attention 
to detail and multiple variables to be addressed. For 
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starters, the various color hues of human skin 
require different ratios of red iron oxides, yellow 
iron oxides and black iron oxides and some-
times titanium dioxide to achieve products that 
accommodate all skin shades. 

The mathematic ratios required to achieve 
these hues can sometimes seem counter intui-
tive. Black iron oxide does not always make the 
overall color hue darker, but sometimes makes 
it deeper in shade. To achieve a darker skin tone 
hue, it often requires an increase in both red 
iron oxide and black iron oxide. 

The same is true when trying to achieve 
lighter skin tone colors. It would seem as easy 
as decreasing black iron oxide or red iron 
oxide or both, but this is not the case. Adding 
titanium dioxide does not always lighten up the 
blend; it usually only increases the payoff of the 

current color. The best fix is to slightly increase 
titanium dioxide and increase yellow iron oxide 
in tandem. 

Also, iron oxides typically come in powder 
form and require liquid solvents to solubilize 
them into a base formula. The most effective 
solvents are silicones with various options of 
spread, light to medium spreading emollients, 
octyldodecanol or caprylic/capric triglyceride, or 
sometimes vegetable oils such as castor seed oil. 

In relation, high or low payoff refers to the 
amount of total color in a product that shows 
on the skin. Brands may either develop an entire 
line of multiple color shades to accommodate 
the vast array of human skin tones with high 
payoff, or provide one tinted product with 
lower payoff to accommodate most consumers. 
Higher-payoff products are usually used for 
color correction, or as concealers or founda-
tions. In addition, titanium dioxide may be used 
to provide additional payoff or to lighten the 
product color. 

In addition to payoff and skin tone color-
matching, foundations and base products must 
be aesthetically pleasing to the consumer. The 
form in which these products is provided, 
whether a stick, liquid or compact, is important 
to how the product spreads and covers the skin. 
Referring back to typical solvents used for iron 
oxides, the amount of solvent and emollient may 
change the aesthetics of the formula. A higher 
weight dimethicone will increase the drag and 
decrease the spread for a heavier aesthetic; a 
light, higher spreading emollient will decrease 
the drag for a light, velvety after feel and fast 
spreading on the skin. See Formula 1 for an 
example foundation finish stick with SPF.

SPF Formulas
Since many consumers use foundation as 

a base product in their daytime regimen, it is 
convenient to provide SPF protection as well 
to serve a dual-function. Titanium dioxide is a 
universal personal care ingredient in that it can 

Since many consumers use foundation as a 
base product in their daytime regimen, it is 

convenient to provide SPF protection as well, 
to serve a dual function.

The global anti-aging cosmetics market is 
projected to reach US $60.26 billion by 2026, 
exhibiting a CAGR of 5.8% (2018-2026).

Source: Fortune Business Insights

Formula 1. Foundation Finish Stick with SPF

     % w/w
Helianthus Annuus (Sunflower) Seed Oil 57.50
Simmondsia Chinensis (Jojoba) Seed Oil (and) Silica 10.00
Dimer Dilinoleyl Dimer Dilinoleate 2.00
Titanium Dioxide 9.22
Zinc Oxide  10.00
Yellow Iron Oxide 1.05
Red Iron Oxide 0.18
Black Iron Oxide 0.10
Helianthus Annuus (Sunflower) Seed Wax 8.00
Euphorbia Cerifera (Candelilla) Wax 2.50
Phytosteryl/Behenyl/Octyldodecyl Lauroyl Glutamate 2.00
Butyrospermum Parkii (Shea) Butter 2.50
Cellulose 5.00
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be used as a colorant and a mineral UV protector 
or sunscreen filter in the same product. 

Color cosmetics including SPF can incorporate 
solely mineral sunscreen products, e.g., zinc 
oxide or titanium dioxide, or may use chemical 
sunscreens. It may be an easier approach to utilize 
mineral sunscreen actives since they color a base 
formula white, inherently leaving the formulator 
with a neutral base color to work from to create 
various skin hues. Chemical sunscreen filters are 
typically radiant yellow in color and can create an 
additional variable when attempting to calculate 
the required ratio of black, yellow and red iron 
oxide to create the desired end color blend. 

Zinc oxide and titanium dioxide as powder 
ingredients are similar to the iron oxides men-
tioned above in that they may require being 
dispersed or solubilized into a solvent prior to 
adding them to a formula. Typical solvents include 
silicones, phenyl trimethicone, C12-15 alkyl 
benzoate and polyhydroxystearic acid, among 
many more. Since zinc oxide and titanium dioxide 
have heavy molecular weights, they may require 
multiple solvents to disperse them into a liquid 
prior to their addition to a formula. Conveniently, 
both materials may be supplied as dispersion 
pastes, omitting this step. 

Skin Benefit Ingredients
Sun care and color cosmetics are effectively 

both skin care. Consumers perceive them as sepa-
rate categories—i.e., sunscreens, color cosmetics/
makeup or skin care—but in effect, any type of 
product applied to the skin, whether for personal 
preference, sun protection, concealing a perceived 
imperfection or addressing a skin concern, can be 
considered a skin care product. 

In addition to SPF, color cosmetics may 
contain ingredients for other skin benefits. Most 
color cosmetic products are applied in the morn-
ing, worn throughout the day and potentially 
re-applied late into the evening. This is an optimal 
timeline to add moisturizing and antioxidant 
ingredients with multiple skin care benefits. 
Hyaluronic acid, vitamin C, oil-soluble vitamin 
C derivatives such as tetrahexyldecyl ascorbate, 
niacinamide, alpha hydoxy acids including gly-
colic acid and lactic acid, and beta hydroxy acids 
like salicylic acid are among the many options in 
this category. 

Formulating with iron oxides already creates 
challenges, however, and including these types of 
skin benefit ingredients adds extra variables that 

may affect formula pH or viscosity. For example, 
ascorbic acid, glycolic acid and salicylic acid 
decrease the pH of the overall formula, requir-
ing a strong base to bring the pH to cosmetic 
requirements above a level of 3.5. 

Niacinamide at higher use levels (1%-5%) 
will increase the pH of the product, and if the 
product has a pH of higher than 6.5-7.0, this 
might not be optimal for preservation. Instead 
it would require the addition of an acid to 
bring the pH back into range. With these types 
of pH fluctuations, viscosity may increase or 
decrease. Active ingredients may also increase 
iron oxide degradation or change the original 
desired color. See Formula 2 for an example 
anti-aging foundation. 

Eyebrow Color
Color cosmetics are primarily used on the 

skin, but also on hair—namely, for the eye-
brows. Just as humans vary in skin shades, no 
two sets of eyebrows are alike,  coming in an 
array of color hues. Whether a color product 
for the eyebrows aims to tone down wild hair, 
fill in bald spots or create the perfect shape, like 
makeup for skin, it carries the common theme 
of iron oxides. 

Formula 2. Anti-Aging Foundation

 % w/w
Deionized Water (Aqua) qs to 100.00
Glycerin 1.0000
Pentylene Glycol 3.0000
Sodium Hyaluronate 0.1000
L-Ascorbic Acid 0.1000
Magnesium Aluminum Silicate 0.1500
Hydroxyethylcellulose 0.1500
Soy Phospholipids 0.2500
Tocopheryl Acetate 0.1000
Hydrolyzed Rice Protein (and) Hydrolyzed Pea Protein  
   (and) Glycine (and) Proline (and) Hydrolyzed  
   Sodium Hyaluronate 1.0000
Caprylyl Glycol (and) Glycerin (and) Ethylhexylglycerin 1.0000
Xanthan Gum 0.2500
Hydrolyzed Oat Protein 1.0000
Kaolin Clay USP 0.2000
Titanium Dioxide 0.0010
Yellow Iron Oxide 0.0020
Red Iron Oxide 0.0260
Black Iron Oxide 0.0012
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the same way skin does. Hair formulations 
require cationic ingredients to attach to the 
hair and provide benefits. Skin care products 
may utilize cationic ingredients as well but it is 
not required to achieve the same attraction on 
skin as is for hair products. 

Aesthetics are also important and differ 
in hair formulas, especially for the eyebrows; 
e.g., the way a formula glides onto the hair 
and the speed at which it dries impacts the 
look a product provides. Therefore, multiple 
forms of eyebrow products are available, such 
as gel, pencil or wax, and each carries varying 
loads of iron oxides for different user benefits. 
For example, pencils and sticks can carry a 
higher color load, with their color deposition 
and payoff on the eyebrows being much more 
achievable than a gel. See Formula 3 for an 
example tinted eyebrow gel.

Mascara and Hair Growth
In addition to eyebrows, eyelashes are a 

very trendy area of focus for color cosmetics. 
Mascaras may come in multiple colors but 
black is the most popular. For these products, 
black iron oxide and carbon black are used in 
various ratios to achieve different shades. To 
achieve the spread required to paint the lashes, 
mascara formulas are liquid and usually water 
based, utilizing similar solvents mentioned 
above to disperse the color. These solvents 
must be lightweight with high spread to coat 
the lashes but not add extra weight to the small 
hair shafts. 

The formulator must accommodate not 
only the final aesthetics of the product on the 
lashes, but also how the formula adheres to the 
brush for application to the lashes. A common 
ingredient to ensure this adhesion is a mineral 
oil substitute—high molecular weight polyiso-
butene, which increases color payoff, spread, 
gloss, viscosity and adhesion. This ingredient is 
also used in lip gloss for the same purpose. 

Mascaras may also serve multiple purposes, 
similar to SPF in foundations and tinted 
products. Many consumers suffer hair loss in 
the eyelash area, or they simply do not have 
eyelashes that are as full as they would like. 
Bimatoprost is the most effective clinically 
approved chemical to promote the growth of 
eyelashes, although it can cause some side 
effects, such as rash or irritation, changes in 
eye color and light sensitivity. Due to these 

Formula 3. Tinted Brow Gel

% w/w
Deionized Water (aqua) qs to 100.00
Maltodextrin 5.00
Glycerin 3.00
Hydroxypropyl Guar Gum 0.25
Polyquaternium 10 1.00
Behentrimonium Methosulfate 2.50
Butyrospermum Parkii (Shea) Butter 4.00
Bis-Diglyceryl Polyacyladipate-2 2.00
Tocopheryl Acetate 0.50
Polycitronellol (and) Hydrogenated Vegetable Oil 1.00
Titanium Dioxide 1.00
Black Iron Oxide 2.00
Hydrolyzed Keratin 1.00
DL-Panthenol 0.50
Capylhydroxamic Acid (and) 1,2-Hexanediol (and)  
   Propanediol 2.00

Formula 4. Eyelash-boosting Mascara

    % w/w
Deionized Water (aqua) qs to 100.00
Hydroxyethylcellulose 0.50
Oleic Acid 0.70
Ammonium Acrylates Copolymer 1.20
Black Iron Oxide 13.00
Carbon Black 4.50
Panthenol  0.10
Chloroxylenol 0.30
Aminomethyl Propanol 1.95
Phenoxyethanol 0.40
Benzyl Alcohol 0.25
Carnauba Wax 0.50
Ethylene Vinyl Acetate Copolymer 4.00
Polyisobutene 3.20
Stearic Acid 6.95
Tocopherol 0.15
Polyvinyl Acetate (and) Water (aqua) 3.00
Acrylates/Ethylhexyl Acrylate Copolymer (and) Acrylates/  
 Dimethylaminoethyl Methacrylate Copolymer 8.00
Isododecane 1.50
Argania Spinosa Kernel Oil 0.50
Ricinus Communis (Castor) Seed Oil 1.00

The caveat is that formulating for hair is 
much different than formulating for skin. Skin 
is a living tissue, whereas hair is primarily made 
up of dead cells and does not attract materials 
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effects, multiple homeopathic alternatives have 
come to light. 

Onion extract, for one, can stimulate hair 
growth and impart antimicrobial, anti-inflam-
matory and anti-irritation properties. It has 
been recommended to speed hair growth and 
treat hair loss, more typically on the scalp, and 
additionally offers cleansing and conditioning 
properties. Turmeric also has natural anti-
inflammatory and antioxidant properties that 
may be used to treat dandruff as well as assist 
with hair loss. 

Pistachia oil can protect and rehabilitate 
hair fibers, preventing split ends and condi-
tioning the hair shaft to untangle hair. It is 
enriched with omega-3, -6 and -9 fatty acids 
to provide softness, elasticity and shine. It is 
also an excellent source of biotin that may help 
to treat hair loss by strengthening the hair to 
promote growth. Castor, argan, avocado and 
jojoba oils have also been shown to increase 

The way a formula glides onto eyebrows and 
the speed at which it dries 

impacts the look it provides.

hair growth on the scalp or eyelashes. See 
Formula 4 for an eyelash-boosting mascara.

Natural Colorants
Iron oxides are not the only materials that 

can color skin care formulations. Naturally 
occurring color additives from vegetables or 
mineral sources may not provide as deep a 
payoff on the skin, or conceal a perceived skin 
imperfection, but will impart vibrant colors 
to a product (for more on this, see Page 23). 
For example, seabuckthorn fruit oil, tamanu 
oil, turmeric extract, blue tansy oil and copper 
derivatives at low levels or in multiple combina-
tions can create colors ranging from deep blue 
to bright orange and jade green. 

Another natural occurring material that can 
provide color to a product is mica. Since mica is 
derived from minerals in the earth, it can come 
in a wide range of colors and also be combined 
with other materials such as silica for a matte 
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effect. Depending on the particle size, mica can 
provide low color payoff to the skin, create a 
luminescent shimmer, or fill in fine lines. See For-
mula 5 for an example of luminescent under-eye 
serum, and Formula 6 for a facial night oil.

Conclusions
The human eye has the beautiful ability to see 

color as a visual perception of light. Depending 
on wavelength, colors are interpreted as red, 
green, blue, etc., hues. Fortunately for consum-
ers, this complicated phenomenon of the human 
eye anatomy is not necessary to understand, but 
simply enjoy. 

Color chemistry will continue to evolve in 
cosmetics. Subsequently, formulation chemists 
will continue to develop skills to accommodate 
the nuances of formulating color cosmetics so 
that consumers can live life in all ranges of color. 
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Formula 6. Face Night Oil 

    % w/w
Helianthus Annuus (Sunflower) Seed Oil 40.0
Carthamus Tinctorius (Safflower) Seed Oil 44.0
Simmondsia Chinensis (Jojoba) Seed Oil 10.0
Dicaprylyl Carbonate 5.0
Tanacetum Annuum (Blue Tansy) Leaf/Stem Oil 1.0

Formula 5. Luminescent Under-eye Serum

% w/w
Deionized Water (aqua) qs to 100.00
Glycerin 5.00
Polyacrylate Crosspolymer-6 0.50
Caprylhydroxamic Acid (and)  
   1,2-Hexanediol (and) Propanediol 2.00
Cetyl Alcohol 0.15
Glycol Distearate 0.50
Caffeine 0.10
Niacinamide 1.00
Melia Azadirachta Leaf Extract (and)  
   Melia Azadirachta Flower Extract (and)  
   Coccinia Indica Fruit Extract (and)  
   Corallina Offincalis Extract 0.01
Mica  0.20

Pencils and sticks can carry a higher color load, with their 
color deposition and payoff on the eyebrows being much more 
achievable than a gel.
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The following prototype formulas are 
offered for your consideration as a basis 
from which to build your own, and for fur-
ther testing and validation. The information 
is listed as originally provided by suppli-
ers; note that in some cases, companies or 
ingredients may have changed.
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Want More Formulas?
Check out the digital magazine for the  
expanded formulary, complete with interactive 
links to the free Cosmetics & Toiletries  
Bench Reference.

 
YOUTH GUARDIAN SERUM
(Ashland LLC)

This serum helps to preserve the youthful look of skin by 
incorporating an ingredient to protect cellular telomere 
strands.

A. Water (aqua) 87.40% w/w
B. Sodium Polyacrylate (and) Hydrogenated Polydecene  

(and) Trideceth-6 (RapiThix A-60, Ashland LLC) 0.40
Sodium Hyaluronate 0.20
Glycerin (and) Glyceryl Acrylate/Acrylic Acid Copolymer (and) 
 Propylene Glycol  (Lubrajel DV, Ashland) 6.00
Glycerin/Propylene Glycol/PVM/MA Copolymer  

(Lubrajel Oil, Ashland LLC) 1.00
Cyclopentasiloxane 0.50
Phenoxyethanol (and) Caprylyl Glycol (Optiphen, Ashland LLC) 1.50
Dimethicone 2.00
Water (aqua) (and) Glycerin (and) Hydrolyzed Soy Protein  

(and) Hydrolyzed Yeast Protein (Telosense, Ashland LLC) 1.00
  100.00

Procedure: Add A to main beaker and begin mixing with hi-lo propeller blade. Add 
B individually to A, mixing between each addition.

REFRESH AND 
REVIVE NIGHT CREAM
(BASF Care Creations)

A. Water (aqua) qs to 100.00% w/w
PEG-8 (Pluracare E 400, BASF AG) 2.00
Sodium Polyacrylate (Cosmedia SP, BASF SE) 1.20
Sodium Stearoyl Glutamate 1.00
Maltodextrin (and) Sucrose Dilaurate (and) Sodium  

Cocoyl Glutamate (and) Pisum Sativum (Pea)  
Extract (Actiwhite PW LS 9860, BASF SE) 1.70

Preservatives 1.00
B. Cocoglycerides (Myritol 331, BASF SE) 3.00

Dicaprylyl Carbonate (Cetiol CC, BASF SE) 3.00
Caprylyl Caprylate/Caprate (Cetiol RLF, BASF SE) 1.00
Pentaerythiryl Distearate (proposed) (Cutina PES, BASF SE) 2.00
Cetyl Alcohol (Lanette 16, BASF SE) 1.00

C. Water (aqua) 5.00
Synthetic Fluorphlogopite (and) Titanium Dioxide
 (Chione HD Pixel White, BASF Care Creations) 0.60
Synthetic Fluorphlogopite (and) Titanium Dioxide  

(Chione HD Infinite White, BASF Care Creations) 0.12

Procedure: Combine A and heat to 75 ± 3°C. Combine B and heat to 75 ± 3°C. Add B 
to A and homogenize until uniform. Switch to lightenin’ mixing and begin cooling the 
batch. Premix C and add to main batch with constant mixing until batch is uniform. 
Start cooling batch until RT.
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AGE CONTROL 
FACIAL SERUM
(Croda Europe Ltd.)

This serum has a light and delicate texture with 
excellent spreading properties and moisturization 
benefits. It controls oily skin and delivers an immediate 
and prolonged treatment to fight the signs of aging.

A. Water (aqua) qs to 100.00% w/w
B. Glycerin 4.00

Xanthan Gum 0.15
C. Carbomer 0.20
D. Sorbitan Stearate (and) Sorbityl Laurate (Arlacel LC, Croda) 2.00
E. Isopropyl Isostearate 3.00

Passiflora Incarnata Seed Oil (and) Passiflora Edulis Seed Oil  
(Crodamazon Maracuja, Croda) 1.00

BHT 0.15
F. Glycerin (and) Water (aqua) (and) Butylene Glycol (and)  

Carbomer (and) Palmitoyl Tetrapeptide-7 (and) Palmitoyl  
Tripeptide-1 (and) Coco-Glucoside (Matrixyl 3000, Sederma) 3.00

Water (aqua) (and) Glycerin (and) Pueraria Lobata Root Extract  
(Phytessence Kudzu, Croda) 1.00

Hydrolyzed Wheat Protein (Tritisol, Croda) 1.00
Preservatives qs
Fragrance (parfum) qs

G. Sodium Hydroxide qs

Procedure: Combine B with mixing. Slowly add B to A. Disperse C in AB with stirring. 
Add D to ABC and heat to 80°C.Homogenize for 30 sec at 6,000 rpm. Place in 
a water bath for 30 min at 80°C. Combine E and heat to 80°C. Add E to ABCD 
with stirring at 800 rpm. Homogenize for 1 min at 1,000 rpm. Stir to cool while 
adding F below 40°C. Adjust pH to 5.5-6.5 with G at 10%.

WRINKLE ERASER CREAM
(Grant Industries Inc.)

A. Cyclopentasiloxane 8.00% w/w
Disiloxane 3.50
Isododecane (Creasil ID, The Innovation Company) 6.00
Polymethylsilsesquioxane (Gransil PSQ, Grant Industries Inc.) 4.00
Phenoxyethanol (and) Ethylhexylglycerin (euxyl PE 9010, 
 Ashland LLC) 0.50

B. Water (aqua) 30.60
Carbomer (Carbopol Ultrez 10 Polymer, Lubrizol Advanced  

Materials, Inc.) 0.20
Triethanolamine 0.20
Steareth-21 2.00

C. Polysilicone-11 (and) Water (aqua) (and) Laureth-12 (and)  
Phenoxyethanol (and) Ethylhexylglycerin (Gransil EP-9,  
Grant Industries Inc.) 45.00

  100.00

Procedure: Add A into main kettle and mix until uniform. Combine B in separate 
kettle and heat to about 70°C with mixing until there are no lumps. Add B to A 
while mixing until uniform. Add C to AB while mixing and continue to mix until 
smooth and uniform.

FIGHT AND COVER WAND
(The Hallstar Company)

This concealer is designed to keep skin healthy and 
to cover imperfections. Propolis Oléoactif and Lift 
Oléoactif smooth wrinkles and protect against photo-
induced oxidative stress. Free radical-scavenging 
natural oils in Biochemica Lime Butter stimulate the 
circulatory system, reduce inflammation and act as a 
skin-whitening agent. Olivem 900 wets and suspends 
the pigments/pearls, helping the product adhere to skin. 
Finally, Oliwax has a low melting point and can replace 
beeswax, increasing creaminess and smoothness.

A. Octyldodecanol 15.00% w/w
Octyldodecanol (and) Titanium Dioxide (and) CI 77891  

(Covanol White ON 9787, Sensient Cosmetic Technologies) 16.00
Octyldodecanol (and) Iron Oxides (and) CI 77492  

(Covanol Yellow ON 1782, Sensient Cosmetic Technologies) 2.00
Octyldodecanol (and) Iron Oxides (and) CI 77491  

(Covanol Red ON 3780, Sensient Cosmetic Technologies) 1.80
Octyldodecanol (and) CI 77499 (Covanol Black ON 9789,  

Sensient Cosmetic Technologies) 0.80
B. Octyldodecanol 16.30
C. Hydrogenated Olive Oil (and) Olea Europaea (Olive) Oil (and)  

Olea Europaea (Olive) Oil Unsaponifiables (Oliwax,  
The Hallstar Company) 5.00

Carthamus Tinctorius (Safflower) Seed Oil (and) Astragalus  
Membranaceus Root Extract (and) Ubiquinone (and)  
Tocopherol (and) Spilanthes Acmella Flower/Leaf/Stem  
Extract (LIFT Oléoactif, The Hallstar Company) 0.50

Helianthus Annuus (Sunflower) Seed Oil (and)  
Propolis Extract (Propolis Oléoactif, The Hallstar Company) 0.50

BHT 0.10
Ozokerite 5.00
Microcrystalline Wax 3.00
Sorbitan Olivate (Olivem 900, The Hallstar Company) 6.00
Prunus Amygdalus Dulcis (Sweet Almond) Oil (and)  

Hydrogenated Vegetable Oil (and) Citrus Aurantifolia  
(Lime) Peel Oil (Biochemica Lime Butter, The Hallstar Company)  5.00

Polybutene 8.00
Glyceryl Ethylhexanoate/Stearate/Adipate (Nomcort LAH,  

The Nisshin OilliO Group Ltd.) 5.00
Talc 7.00
Silica (and) Titanium Dioxide (and) CI 77891 (and) Iron  

Oxides (and) CI 77491 (RonaFlair Flawless,  
EMD Chemicals Inc.-RONA Cosmetic Business Unit) 3.00

  100.00

Procedure: Mix A until dispersed. Add B and mix. Add C. Heat to 95-100°C. Pour into 
packaging; properties (@25°C): appearance = brownish yellow, creamy compact.

ANTI-AGING 
TINTED CREAM
(IFF/Lucas Meyer Cosmetics)

This tinted anti-aging cream provides a light skin feel, UV 
and IR protection and is paraben-free.

A. Water (aqua) 56.65% w/w
Sodium Phytate (and) Water (aqua) (and) Alcohol  

(Dermofeel PA-3, Dr. Straetmans Chemische Produkte GmbH)  0.10
Xanthan Gum 0.30
Glycerin 3.00
Sclerotium Gum (Amigel, Alban Muller USA) 0.80
Chlorphenesin 0.20

B. Butyrospermum Parkii (Shea) Butter (Lipex 102, AAK) 1.00
Prunus Amygdalus Dulcis (Sweet Almond) Oil 3.00
Butylene Glycol Dicaprylate/Dicaprate (Dermofeel BGC,  

Dr. Straetmans Chemische Produkte GmbH) 3.00
Dimethicone 3.00

EXPANDED Wellness and Anti-aging Formulary
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Glyceryl Stearate Citrate (and) Polyglyceryl-3 Stearate (and)  
Hydrogenated Lecithin (Heliofeel, IFF/Lucas Meyer  
Cosmetics) 6.00

Tocopherol (and) Helianthus Annuus (Sunflower) Seed Oil  
(Vitapherole E1000, VitaeNaturals) 0.20

Phenoxyethanol 0.60
C. Propylene Glycol (and) CI 77891 (and) Silica  

(White Covasop W9775, Sensient Cosmetic Technologies) 15.00
Propylene Glycol (and) CI 77492 (Yellow Covasop W1771,  

Sensient Cosmetic Technologies) 2.90
Propylene Glycol (and) Silica (Brown Covasop W8770,  

Sensient Cosmetic Technologies) 0.70
Propylene Glycol (and) CI 77499 (and) Silica  

(Black Covasop W9774, Sensient Cosmetic Technologies) 0.25
D. Glycerin (and) Water (aqua) (and) Dextran (and) Trifluoroacetyl  

Tripeptide-2 (Progeline, IFF/Lucas Meyer Cosmetics) 2.00
Butylene Glycol (and) Alteromonas Ferment Extract (and)  

Water (aqua) (Exo-H, IFF/Lucas Meyer Cosmetics) 1.00
E. Fragrance (parfum) 0.30

  100.00

Procedure: Heat A and B separately to 75-80°C under stirring. Add B into A under 
maximum stirring. Add C into AB under maximum stirring. Cool under medium 
stirring. Add D and E below 35°C. Adjust pH if necessary; formula specifications: 
aspect = beige, supple and homogeneous cream; viscosity (Rheo ELV-8, spindle 
4, 3 min, 6 rpm) = 50,000-55,000 mPa.s; pH = 5.0-5.5; centrifugation (3,000 
rpm, 20 min) = stable.

AGE DEFENSE CREAM
(Mibelle Biochemistry)

A. Water (aqua) 61.00% w/w
Disodium EDTA 0.10
Aminomethylpropanediol 3.00
Ethoxydiglycol 2.00

B. Ceteth-20 (and) Cetyl Alcohol (and) Glyceryl Stearate (and)  
Steareth-20 (Emulium Delta, Gattefossé SAS) 4.00

Benzyl Alcohol 0.50
Benzoic Acid 0.20
Tocopheryl Acetate 0.20
Hydroxyethyl Acrylate/Sodium Acryloyldimethyl Taurate  

Copolymer 0.30
Olea Europaea (Olive) Fruit Oil 1.00
Hydrogenated Vegetable Oil 1.00
Stearyl Alcohol 0.80
Myristyl Lactate 2.00
C10-18 Triglycerides 2.00
Hydrogenated Ethylhexyl Olivate 4.00
Hydrogenated Olive Oil Unsaponifiables 4.00
Dimethicone 0.80

C. Water (aqua) 10.00
Maltodextrin (and) Lecithin (and) Water (aqua) (and)  

Coenochloris Signiensis Extract (Snow Algae Powder,  
Mibelle Biochemistry) 3.00

D. Fragrance (parfum) 0.10
  100.00

Procedure: Mix A until dissolved and heat to 70°C. Mix B and heat to 70°C. At 70°C, 
combine A and B under strong agitation and homogenize. Cool under agitation. 
Combine C. Add C to batch below 40°C. Add D to batch. If necessary adjust 
pH to 5.5-6.5.

OAT ANTI-AGING 
MOISTURIZING CREAM
(Oat Cosmetics)

This soft, silky daily moisturizing cream contains oat oil 
to provide emolliency and skin soothing properties. The 
formulation is suitable for all skin types, particularly 
sensitive skin prone to dryness or redness. It contains an 

EXPANDED Wellness and Anti-aging Formulary

anti-wrinkle, skin repair active but provides a good base for 
the addition of further anti-aging actives.

A. Avena Sativa (Oat) Kernel Oil (Oat Oil, Oat Cosmetics) 2.00% w/w
Ceteareth-12 (and) Ceteareth-20 (and) Cetearyl Alcohol (and)  

Cetyl Palmitate (and) Glyceryl Stearate (Emulgade SE,  
BASF SE) 5.00

Caprylic/Capric/Lauric Triglyceride 10.00
Cetearyl Alcohol (Lanette O, BASF SE) 1.00
Simmondsia Chinensis (Jojoba) Seed Oil 5.00
Decyl Oleate 7.00
Isodecyl Neopentanoate (Ceraphyl SLK, Ashland LLC) 2.00
Tocopherol 1.00

B. Carbomer 0.50
C. Water (aqua) qs to 100.00
D. Arginine 2.25

Disodium EDTA 0.05
Water (aqua) 10.00

E. Citric Acid 2.15
Preservative Agents qs
Water (aqua) (and) Butylene Glycol (and) Hexapeptide-9
 (Collaxyl, Vincience) 1.50
Fragrance (parfum) qs

Procedure: Disperse B into C and warm to 55°C, mixing for 15-20 min until fully dispersed. 
Heat A and BC separately to 75-80°C. Add A to BC with rapid stirring. Sprinkle D in 
batch slowly with stirring. When the temperature has dropped to 40°C, add E, mixing 
well and adjust the pH to around 5.7-5.8.

TINTED BB CREAM
(Vantage Specialty Ingredients)

This lightly tinted cream provides even skin tone and UV 
protection. Jojoba Buttercreme nourishes the skin and 
provides the combined benefits of shea and jojoba butters. 
BioPolymer BHA-10 provides substantive moisturization.

A. Water (aqua) 66.27% w/w
Tetrasodium EDTA 0.10
Glycereth-26 (Liponic EG-1, Vantage Specialty Ingredients) 3.00
 (UltraThix P-100, Ashland LLC) 0.40
Preservatives qs

B. Mica (and) Boron Nitride (Lipomic 601BN and BN Spec,  
Vantage Specialty Ingredients) 3.00

Titanium Dioxide (and) Isopropyl Titanium Triisostearate  
(BTD-401 , Kobo Products Inc.) 5.75

Iron Oxides (and) Isopropyl Titanium Triisostearate (BYO-12 ,  
Kobo Products Inc.) 0.75

Iron Oxide Red (and) Isopropyl Titanium Triisostearate  
(BRO-12 , Kobo Products Inc.) 0.15

Iron Oxide Black (and) Isopropyl Titanium Triisostearate  
(BBO-I2 , Kobo Products Inc.) 0.08

C. Cetearyl Alcohol (and) Glyceryl Stearate (and) PEG-40  
Stearate (and) Ceteareth-20 (Lipomulse Luxe,  
Vantage Specialty Ingredients) 5.00

Jojoba Alcohol (and) Potassium Jojobate (and) Propanediol  
(and) Butyrospermum Parkii (Shea) Butter (and)  
Simmondsia Chinensis (Jojoba) Butter (Jojoba Buttercreme,  
Desert Whale Jojoba Co.) 4.00

Ethylhexyl Methoxycinnamate (Parsol MCX, DSM Personal Care)  7.50
Isostearic Acid (Liponate ISA, Vantage Specialty Ingredients) 1.50
Vitamin E Acetate 0.50
Polyquaternium-10 (and) Hyaluronic Acid (Biopolymer  

BHA-10, Vantage Specialty Ingredients) 2.00
  100.00

Procedure: In the main kettle, disperse A with rapid mixing for 15 min or until free of lumps, 
then heat to 70˚C to 75˚C. Grind/blend B until uniform, then add to A with rapid mixing. 
In a separate vessel, heat C to 75-80˚C and mix well. Slowly add C to AB with medium 
mixing until a smooth emulsion is formed. Start to cool. Continue mixing on medium 
speed, scraping sides often. Add D when temperature is at or below 35°C. Continue 
mixing and cooling to 25°C.
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