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Google searches worldwide for skin health in relation to blog have exploded 
by 500% over the past year; interestingly, searches for skin health and nonsense 
are up, too, by 180%.1 Searches for skin barrier related to slugging percentage 
and occlusive are also rising, in addition to the very specific Azarine Cosmetic 
Hydrasoothe Sunscreen Gel SPF 45 Pa ++++, sequence (we assume this relates to 
the Skin Sequence range of balms) and CeraVe Healing Ointment.2

While merely a sampling, this survey indicates consumers are interested in 
skin health, protection, repair—and truths. The good news is, the industry is 
on track, although there’s always room for improvement; especially in terms of 
cutting through the nonsense to communicate the science.

This month, we align our content with a focus on skin health, starting from 
the basic—or rather, acidic—pH of skin on Page 34. Here, the authors discuss 
the effects of fluctuations in this property as well as the microbiome, topical 
products, acidification, buffering and more. Oxytocin release is explored for 
skin, stress and self-care on Page 20, while a resurrection plant-inspired active 
is evaluated on Page 30 for its ability to boost skin’s resilience and preserve its 
health under stressful conditions of climate change. 

To protect skin, formulating modern sunscreens restricted by regulations, 
ingredient mandates and texture preferences is described on Page 42, while 
insights, solutions and prototype formulas for compromised and sensitive 
skin are outlined on Pages 14 and 46. Furthermore, on Page 38, a combined 
approach to visualize surface changes in hand skin is demonstrated in a case 
study showing the moisturizing effects of an upcycled postbiotic ferment. 

Finally, this month’s Industry Insight on Page 7 features trending topics 
in skin including neck and body care, pigmentation, inclusivity and more. As 
a bonus, on Page 24, the author stirs up the question of how personalized 
personal care can get—see what you think. 

We hope our latest edition supports your efforts to uphold skin health and 
cosmetic science truths.

A special note: Congratulations to our C&T Allē Award winners! See who won 
and read judges’ comments on Page 18.

 References

  1. https://trends.google.com/trends/explore?cat=44&q=skin%20health 
2. https://trends.google.com/trends/explore?cat=44&q=skin%20barrier 
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Industry Insight | C&T

Skin care has worked its way down from the face to the 
body, including the neck and décolletage areas, and is 
addressing everything from wrinkles to pigmentation 
through multimodal approaches. Prithwiraj Maitra, 
Ph.D. (PM), executive director of global skin care R&D 
for formulation, tech transfer, external innovation and 
skin biology at AbbVie, explained in a recent interview. 
 He additionally emphasized the need to better 
balance clinical tests to reflect a more diverse consumer 
base, and advised that it’s time for formulators to return 
to the basics. Following is an edited transcript. Watch 
the full interview at www.CosmeticsandToiletries.com/
multimedia. 

C&TC&T::  What trends do you see in today’s skin care? 
What are the consumer needs? 

PM:PM: The need for facial rejuvenation products has 
increased but interestingly, we are seeing emerging 
demand for both body anti-aging and care products, as 
more people are concerned about the quality care of their 
body skin. Neck skin, for example, is already a concern for 
consumers including millennials. We have also found that 
43% of patients are now concerned with improving the 
appearance of their body skin below the neck, and this has 
gone up since last year. So, we are seeing some emerging 
trends for addressing aspects of aging beyond the face. 
  
C&TC&T: : What is driving these needs? 

PM:PM: If you really think about it, body skin represents 95% 
if our total skin and yet so far, if you look at the products 
developed, ~95% are for facial skin aging. The way body 
skin ages is different and has special needs, and requires 
a very targeted approach. Many consumers may not 
know the signs of body aging can start as early as in their 
mid-twenties, and the skin may become thinner with age, 
which can further accelerate the signs of aging. This is a 
result of several factors. 
 We all know the extrinsic factors of aging such as 
sunlight, pollutants and smoke; and intrinsic factors of 
aging such as lack of sleep, stress and hormonal changes. 
We also know that collagen and elastin, which make up the 
dermal extracellular matrix, decrease with age, and with 
our modern sedentary lifestyles, there is actually a reduc-
tion in the microcirculation that provides nutrients to the 
organs, and that deposits and redistributes fat. So it’s a 
very complex combination of factors that leads to visible 
signs of body aging such as crepiness, uneven skin tone 
and texture, sagging, edema and also signs of cellulite. The 
needs are there and real. 

Trending in Skin: Pigmentation, Neck/
Body, Inclusion and Back to Basics

C&TC&T:: How are products being developed to 
address these different needs?

PM:PM: I’ll divide this in two different parts: the 
neck and décolletage, and other parts of the body. 
Neck skin actually has a very interesting and 
complex biology. The stratum corneum in this 
skin is thinner than on other parts of the body 
or the face. Uniquely, neck skin is the only skin 
surface that supports multiple ranges of motion. 
With contraction and movement, and as we age, it 
has been found that wrinkles in the neck area can 
be five times deeper than on the face. The neck 
and décolletage are also more exposed to external 
aggressors like pollutants and sun rays, which 
initiate the release of factors that cause the deg-
radation of extracellular matrix (ECM) proteins. 
Lastly, as we age, fat deposition and redistribution 
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is different for different individuals, so all this 
makes addressing the signs of aging in neck skin 
very interesting. 
 A paper published in JDD in 2021 talks 
about a multimodal approach to address dif-
ferent signs of neck aging, such as improving 
thickness, firmness and elasticity. This can be 
done by supporting dermal ECM synthesis; 
and recycling, remodeling and supporting the 
elastic fiber components. Also, we all know the 
dermal-epidermal junction (DEJ) is important 
and needs to be addressed as we target neck skin 
aging and neck care products. Finally, protection 
against the environmental aggressors is critical, 
as well as supporting proteosome activity and 
autophagy—so you really need this multimodal 
approach. The paper I shared talks about this 
strategy and also the clinical benefit of formulat-
ing with this approach.1

C&TC&T:: What about the body skin? Are the 
strategies different?

PM:PM: Again, body skin is different from neck 
skin and the biology is different and complex. 
Body skin is thicker, with more layers of cor-
neocytes, and there is also a slower cellular 
differentiation rate, which may result in rougher, 
uneven texture. There is also a limited number 
of sebocytes and sebum on different parts of 
the body that leads to dry skin and accelerates 
further the signs of aging. 
 Changes in the DEJ are, again, important for 
body skin; what makes it more complex is that 
as we age, and due to exposures to different 
environmental conditions, fat deposition and 
redistribution are different in different areas of 
the body, so treating body skin requires a very 
targeted yet still multimodal approach to address 
the different signs of aging. 
 In another paper in JDD published this June,2 
the author talks about different strategies to 
address body skin aging. Some of those overlap 
with facial and neck skin aging, such as the 
remodeling of the ECM, but there are some 
new strategies (addressed in the paper) that are 
believed to be important; such as addressing 
lymphatic drainage and the balancing fat metab-
olism through lipolysis and lipogenesis; and also 
the clearance and recycling of ECM proteins. 
This is emerging science. There are some related 
products out there but I think there is a lot that 
can be learned and be offered to our consumers.
 

C&TC&T:: How do you test these products to be 
sure they are effective but also safe?

PM:PM: There are best practices of selecting 
ingredients—I know natural ingredients, for 
example, are extremely popular. And there are 
strategies for clinical testing. 
 There are products out there with a lot of 
ingredients, and it is really important to under-
stand the interactions and combinations of these 
active ingredients. So, the best advice would be 
to use a strategy to not only test individual ingre-
dients, but also to test the ingredients in the final 
formulation, to really understand their combina-
tion. As studies have shown, when you start to 
combine ingredients including actives targeting 
certain pathways, they may actually cancel out, 
and we then have to take a step back and further 
optimize. So that’s one really important strategy. 
 A second consideration for natural ingredients 
is the increasing importance for understanding 
their specific constituents. What is really driving 
the efficacy? What are the specific phytochemi-
cals—and also, what are the other components? 
A recent talk by Dr. Ratan Chaudhuri at NYSCC 
explained how with the same INCI, a popular 
ingredient such as bakuchiol can have very 
different constituents, and may even contain 
ingredients that are not good for skin.
 I also want to mention clinical testing strate-
gies. We want to be inclusive, and many studies 
claim they are inclusive, but most are not bal-
anced; for example, 85% of one skin type, let’s 
say Caucasian, and maybe 15% of the rest. I 
think as we advance our clinical testing and 
development strategy, we need to design studies 
with a more uniform distribution of diverse skin 
types to get an accurate representation of prod-
uct performance in different ethnic skin types.  

C&TC&T:: What are some next directions for the 
body and skin care market?

PM:PM: There are many emerging trends. One 
that I would go back to, and that I think is still 
an unmet need (as patients and consumers are 
still not happy) is the area of pigmentation and 
addressing concerns of uneven skin tone. This 
is because it is such a complex biology, etiology 
that is different for different skin types, races, 
ethnicities—and there are different kinds of 
pigmentation; from PIH to melasma to uneven 
tone to solar lentigines. There are Rx treatments 
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 So I think overall, we as an industry have an 
opportunity to go back to the basics of formula-
tion and help educate consumers about different 
ingredients and their impact in formulations; 
and not just add ingredients because they are 
popular or trending. We know that ingredients  
may work differently in different base formula-
tions—in a water gel versus let’s say an emulsion. 
Understanding the impact of different formulation 
parameters on ingredient efficacy (both bioactivity 
and permeation/absorption) is critical to formulat-
ing products with minimal ingredients that add 
value to the end benefit. This is how it used to be 
done. So I think it’s time to go back to the basics 
of formulation. 

References

 1.  Makino, E.T., et al. (2021, Feb 1). Efficacy and tolerability of a 
novel topical treatment for neck: A randomized, double-blind, 
reminen-controlled study. Available at https://pubmed.ncbi.nlm.
nih.gov/33538566/

 2.  Fabi, S., McDaniel, D., Allenby, J., Kadoya, K. and Cheng, 
T. (2022, Jun). Improving body skin quality: Evidence-based 
development of topical treatment and survey of current options. 
Available at https://pubmed.ncbi.nlm.nih.gov/35674764/

 3.  Shah, S., Manry, S., Makino, E.T. and Mehta, R.C. (2022, 
Mar 14). Clinical assessment of a circadian-based antioxidant 
system combined with a comprehensive brightening serum in 
diverse subjects with moderate-to-severe facial hyperpigmenta-
tion. Available at https://onlinelibrary.wiley.com/doi/10.1111/
jocd.14915 

“I think we have an opportunity to develop some strategies through 
a multimodal approach to the melanin lifecycle to address signs of 
pigmentation, taking [a] diverse population into account.”

available with hydroquinone that are very effec-
tive; however, not a lot of patients can tolerate 
them. So I think we have an opportunity to 
develop some strategies through a multimodal 
approach to the melanin lifecycle to address signs 
of pigmentation, taking this diverse population 
into account. 
 A final paper I will mention from the Journal 
of Cosmetic Dermatology describes combining a 
circadian-based antioxidant system with a bright-
ening product that uses a multimodal melanin 
lifecycle approach.3 This was interesting because 
it was tested in Asian consumers and the authors 
were able to further dissect the segments of Asian 
consumers. This is because the needs are differ-
ent for someone from East Asia versus Southeast 
Asia versus the Indian sub-continent. So I think 
there is an opportunity to further understand 
sub-population bases. 
 Pigmentation is not something new but I do 
see the science is emerging in not only how we 
target and address it, but also in how we test 
these products with our consumers. 

C&TC&T:: In terms of formulating skin and body 
care, what trends do you see moving forward?

PM:PM: Consumers are actually becoming a lot 
more sophisticated—they want to learn about 
ingredients, about the science, about how we 
create formulations—so we certainly have an 
opportunity to educate and be more transpar-
ent. With that, I think it is time to go back to the 
basics in formulation design, i.e., how it used to 
be done. This means, as I mentioned, understand-
ing that interactions of ingredients and the effects 
of certain critical formulation parameters such 
as pH ranges are important for not only skin 
interaction, but also the efficacy of the ingredi-
ent. In addition, as I previously stated, we need 
to understand the actual constituents of naturals 
better and how we test them. 
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Product Roundup  [Ingredients, Equipment & Services]

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

Campo Licorice Root Natural Oil Sweetener
Campo Research
https://www.campo-research.com/
A non-caloric natural sweetener oil, licorice (INCI: Glycyrrhiza Uralen-
sis (Licorice) Root Extract) can be used for sweetening lip balms, lip 
sticks and mouthwashes. The oil's sweetness is equivalent to water-
based sucrose counter > Brix 25 at > 2% oil addition. It provides an 
elegant, non-tacky, non-sticky and smooth feeling in baby care as 
well as skin and hair additives.

JD Lusteris
Jojoba Desert (A.C.S) Ltd.
https://www.jojobadesert.com/lp-jd-lusteris
This unique premium emollient with superior sensorial effects is 
sourced from jojoba oil and was created as an alternative to nonvolatile 
low viscosity silicones. JD Lusteris (INCI: Jojoba Esters (and) Jojoba 
Alcohol (and) Propanediol (and) Tocopherol) is microbiome friendly 
and offers efficacy functions in formulations such as: sebum control 
properties, deep soothing effects, acne-prone skin improvements, and 
hair and scalp protection.

Calmnerv CR-GL
Shanghai JAKA (Greaf) Biotech Co., Ltd.
https://www.jakabiotech.com/calmnerv-cr-product/
Calmnerv CR-GL (INCI: Water (Aqua) (and) Butylene Glycol (and) 
Citrus Tangerina Extract) is a natural plant-based ingredient that can 
relieve discomforts 
(stinging, itchiness, 
burning, etc.) in 
skin. lt can ef-
fectively inhibit the 
activation of TRPV1, 
consequently 
reducing extracel-
lular calcium influx 
and relieving the 
discomforts of sen-
sitive skin caused 
by different stimuli.

Puresterol
Bio-Botanica Inc.

https://www.bio-botanica com/?s=puresterol&post_
type=product&dgwt_wcas=1

Puresterol (INCI: Pueraria Mirifica) acts as an anti-wrinkle agent. It helps to 
smooth wrinkled skin, supports healthy hair growth, improves eye health and 

supports restful sleep.

Highlighting innovative ingredients, services and products
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ReviScalp
IFF—Lucas Meyer Cosmetics
www.lucasmeyercosmetics.com/
en/showroom
Innovative, natural, sustainable 
ReviScalp (INCI: Glycerin (and) Water 
(Aqua) (and) Anetholea Anisata Leaf 
Extract) works to improve scalp 
health and the look of hair by increasing the production of newly 
discovered specialized pro-resolving mediators. Its patented mode of 
action decreases dandruff appearance and oily scalp and hair. It also 
rebalances scalp pH and improves scalp barrier function to provide a 
healthier scalp and brighter hair.

Gatuline Renew
Gattefossé
https://www.gattefosse.com/personal-care-actives/gatu-
line-renew
A natural origin extract of hand-picked Japanese cedar buds, 
Gatuline Renew (INCI: Butylene Glycol (and) Water (Aqua) (and) 
Cryptomeria Japonica Bud Extract) is rich in energetic phytochemi-
cals that stimulate epidermal renewal. It relaunches the cell renewal 
mechanism, ensuring the recovery of a functional skin barrier and 
proper water homeostasis.

Silquat Di-30-F4D
Siltech
https://www.siltech.com/
industry-applications/
personal-care/
Silquat Di-30-F4D (INCI: 
Quaternium-80) is a cationic 
silicone quaternary compound 
ideal for imparting soft, non-
greasy conditioning to hair 
and skin. It adds substantivity 
to hair and improves both wet 
and dry combing.

Tego CBD Revitalize
Evonik
https://personal-care.evonik.com/en/products-solutions/
new-active-ingredients
TEGO CBD Revitalize (INCI: Amaranthus Caudatus Seed Extract 
(and) Cholesterol (and) Cannabidiol (and) Glyceryl Caprylate) is a 
scientifically crafted blend that optimizes the benefits of cannabi-
diol (CBD) for the targeted benefit of skin revitalization. Guided by 
Evonik's advanced SimDerma platform, this blend is optimized to 
enable consumers to enjoy CBD-based wellness products while 
benefiting from skin revitalizing performance without concerns 
about CBD residuals.

Pracaxi Oil
Acme-Hardesty Co.
https://www.ulprospector.com/en/la/PersonalCare/De-
tail/30755/746949/Pracaxi-Oil?st=1&sl=142479626&crit=
a2V5d29yZDpbcHJhY2F4aSBvaWxd&ss=2&k=pracaxi%7Co
il&t=pracaxi+oil
Pracaxi Oil (INCI: Pentaclethra Macroloba Seed Oil) is a hydrating 
and conditioning ingredient that is particularly well-suited for those 
with thick, coarse hair to provide smoothness and shine. Pracaxi 
Oil contains one of the highest concentrations of behenic acid, 
compared to other hair oils, which protects and hydrates.

Avocado Oil
Arista Industries, Inc
http://www.aristain-
dustries.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, mas-
sage oils, hair care, skin care and cosmetic/personal care products.
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Infuse HA
Beauty Society/
Enormous Lash
Infuse HA is a 
daily supplement 
that contains 
Haplex Plus, a 
high purity, food-
grade form of 
hyaluronic acid made from the fermentation of bacteria and yeast. 
The ingredient is said to support skin hydration and elasticity.

Blue LED + Pore Flushing Extraction Tool
BeautyBio
The Blue LED + Pore Flushing Extraction Tool is said to unclog 
pores and exfoliate dead skin cells while removing debris and 
excess oil in one treatment.

Credo Clean Mascaras
Verla International
Credo Clean (patent pending) mascaras are naturally derived 
and performance driven, based on a new film former 
technology to create “extreme” lashes. Formulas can provide 
various attributes, such as: longer lengthening, extreme 
volume, maximum lift and curl, and growth enhancement.

New Ingredients & Technologies  

Oleobiota
Novachem
Oleobiota (INCI: Water (aqua) (and) Glycerin (and) Eugenia 
Uniflora Leaf Extract) is a botanical active derived from tannin-
rich Ñangapiri of the Argentine Misiones rainforest. It is said to 
modulate the oily microenvironments of the skin and scalp.

Featuring the latest products, ingredients, technologies, services, data and more

Upcycled Avocado Oil
Westfalia Fruit Group
Refined avocado oil upcycled from the fruit’s processing can be 
used in cosmetics or to generate soap stock through the refin-
ing neutralization process, which is recycled into soaps.

Biofusion Prototypes
DSM
This range of base formulas features Tilamar PDO with 
NØØVISTA (INCI: Propanediol), a multifunctional transparent 
liquid that acts as a sensory enhancer, solvent, humectant and 
preservative booster while respecting the skin microbiome. 

Apioskin
Silab
With the hygroscopic 
capacity of apioga-
lacturonans, Apioskin 
(INCI: Water (Aqua) 
(and) Spirodela 
Polyrhiza Extract) has 
an intrinsic ability to take up and retain water in the skin. The 
product reportedly activates the biological levers of cutaneous 
hydration, such as aquaporins, osmolyte transporter and the 
natural moisturizing factor.
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ComfortBD
BASF
ComfortBD (INCI: 
Cannabidiol) is a 
natural CBD-based 
ingredient derived 
from industrial 
hemp grown on 
organically certified 
(pending) farms in 
the United States. It 

supports the look of a mattified complexion and soothes the appearance 
of red, irritated skin.

Probiolift and Postbiolift
BASF
Probiolift (INCI: Maltodextrin 
(and) Lacto-bacillus) and 
Postbiolift (INCI: Maltodextrin 
(and) Lactobacillus Ferment) 
support healthy and graceful 
skin aging using a bacteria 
naturally found in skin.

EcoSmooth Rice Husk Cosmetic Powder
Dow
Bio-based EcoSmooth Rice Husk Cosmetic Powder (INCI: Silica) is said 
to deliver optical benefits and a unique sensorial experience to skin, 
hair and color cosmetic applications.

Bacillus Lysate
Delavie Sciences
Delavie Sciences’ Bacillus Lysate, collected from the Inter-
national Space Station, has significant UV, HEV and near-IR 
blocking properties applicable to sunscreens.

Upcycled Whey LBA and GOS
InGreen Project 
Lactobionic acid (LBA) and galacto-oligosaccharides (GOS) 
sourced from whey side streams can impart anti-wrinkle, 
antioxidant and humectant benefits in cosmetics.

Chaga Mushroom Liquid Extract
Integrity Ingredients Corp.
Chaga Mushroom Liquid Extract (INCI: Glycerin (and) Water 
(Aqua) (and) Inonotus Obliquus (Mushroom) Extract) is derived 
from a wildcrafted source from the Lower North Shore region 
within the Boreal Forest in Quebec, Canada. The mushroom 
boasts an oxygen radical absorbent capacity (ORAC) score of 
146,700, offering strong antioxidant benefits. Its micronutrients 
also benefit skin. 

Click Above to Play

CT2210_New_Ingred_Tech_fcx.indd   13CT2210_New_Ingred_Tech_fcx.indd   13 9/21/22   12:14 PM9/21/22   12:14 PM



14 | www.CosmeticsandToiletries.com    Vol. 137, No. 9 | October 2022 

 

PHILIP CHUNG, BIOSIL TECHNOLOGIES

JULIE DROUX, CLARIANT ACTIVES 
AND NATURAL ORIGINS

CARSTEN DIETZ, PH.D., COSPHATECH GMBH

LEE REUVENI, JOJOBA DESERT

ALEXANDRE BEGUE, SILAB

Contributors:

EXPERT 
OPINIONS
Compromised Skin Care 
Imperfections, Resilience, Natural and Vegan, 
Skin Defense, Biology Insights and 
Overcoming ‘Hero’ Ingredients

Sunday Riley recently featured a post 
describing five signs of a compromised skin 
barrier to consumers. It reads, “Long before 
#skinbarrier garnered nearly one billion hits 
on TikTok, dermatologists everywhere have 
stressed its importance. But now that social 

media has finally piqued your interest … it’s time to learn how to 
recognize when your skin barrier is compromised.”1 The five signs 
included: redness/breakouts/rashes, extreme dryness and dehydra-
tion, uneven texture, sensitivity and itch and prolonged healing. 
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Fashionista declared that barrier repair is the 
“unsexy skin care category making a comeback.” 
The source added that while many “flash-in-the-pan 
trends” are short-lived, a topic like barrier repair 
is different in that it is a “well-researched, expert-
backed concept [and] bandwagon beauty brands 
seem to be jumping onto [it] in droves lately.”2

Sexy or not, barrier-focused skin care is drawing 
consumer attention for various reasons; from com-
promised skin due to frequent washing and increased 
particulate matter in the air, to the environmental 
effects of climate change in skin, and even blue light 
exposure from devices. Numerous causes underly-
ing compromised skin put the onus on formulators 
to develop safe and effective products for an array 
of skin conditions. This may require delving into 
traditionally dermatological preparations and giving 
them a sensorial makeover. 

Considering the dynamics of today’s market for 
compromised skin care, we asked industry experts 
to weigh in on current and future drivers and trends. 
Following are their insights. 

Inflammation and Pores: 
Perfecting Imperfections 

According to Philip Chung, vice president of sales 
for Biosil Technologies, the trend to reduce skin 
imperfections continues. “Pore reduction/minimiza-
tion has become an important target,” he writes. 
“New product launches highlighting pore reduction 
have surpassed new product launches targeting 
wrinkle reduction.” He added that moving forward, 
products will continue “targeting inflammation, 
increased firmness and smoothness, and improved 
skin uniformity.”

To enable these future products, Biosil developed a 
pore-reducing active called Adenosilane (INCI: Silan-
etriol (and) Adenosine). Chung notes the product 
provides clinically proven pore reduction/minimiza-
tion. It also “revitalizes the pore sheath to retain its 
grip and prevent loosening,” Chung explains; report-
edly, 75% of volunteers experienced less visible pores 
and a reduction in skin imperfections.

Skin Health and Resilience
Julie Droux, senior technical marketing specialist 

for Clariant Actives and Natural Origins, observes, 
“Skin is continuously exposed to the external 

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

Sensitive Skin Care and  
Protection Formulary
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environment and that may [compromise it]. 
This is usually associated with impaired skin 
barrier function. Therefore, this is a commonly 
encountered phenomenon.” 

She adds that compromised skin is typically 
dry, irritated, reactive and sensitive. “Anyone 
experiencing some of these discomforts is likely 
to be interested in dedicated skin care products,” 
she notes. “Additionally, consumers’ awareness 
around compromised skin is growing, as this issue 
is increasingly understood, just as maintaining a 
healthy skin barrier is essential to having beautiful 
skin.” Further, she points to weather extremes, 
increased pollution and other environmental 
assaults as driving this market.

Looking ahead, Droux believes the importance 
of skin health and skin protection will most likely 
support the growth of this market. “Several direc-
tions could be foreseen to support its development: 
educating consumers on the factors responsible 
for compromised skin, tapping into sub-segments 
such as sensitive skin … [and] optimizing interac-
tions between microbiota and skin cells to support 
healthy skin.”

To support these market directions, Clariant 
has introduced Ethience Protect (INCI: Glycerin 
(and) Water (Aqua) (and) Bertholletia Excelsa Seed 
Extract) that reportedly reinforces the three levels 
of the skin barrier to address compromised skin 
and ensure a strong and resilient barrier function. 
In addition, Galactinol Advanced (INCI: Glycerin 
(and) Water (aqua) (and) Saccharide Isomerate 
(and) Inositol (and) Sodium Phosphate) was 

developed to increase the skin’s resilience against 
extreme environmental conditions such as heat 
and dryness by boosting the interactions between 
the skin and its microbiota. 

Natural, Vegan and 
Sustainable

Natural and vegan cosmetics are at the fore-
front of this market, according to Carsten Dietz, 
Ph.D., sales director for Asian-Pacific and East 
Europe at Cosphatech GmbH. “[These are] not 
new topics but the average consumer has become 
more aware of them. More consumers care about 
sustainability, therefore, water-free formulations 
are becoming more popular,” he writes. “In the 
next six months, the general price increases and 
inflation will also influence consumer choices.”

In upcoming years, Dietz believes there will 
still be many mass-marketed products with 
controversial and unsustainable ingredients. “I 
think there are many opportunities for improve-
ment. Logistics and the CO2 footprint in terms 
of raw materials for the production is one thing; 
avoiding microplastics, unnecessary packaging 
and healthier ingredients is another.”

To support the optimization of production, 
Dietz cites the company’s Magnolia Extract 
98 (INCI: Magnolia Officinalis Bark Extract). 
“Magnolia is agriculture in Asia. Instead of 
shipping the bark to Germany, it makes sense 
to find a partner that [can] produce under your 
quality conditions on-site. In this way, you can 
reduce the shipped volume [drastically].” Dietz 
adds that he thinks it also makes sense to check 
synthetic productions or biofermentation. “For 
some low-yield substances, so many plants have 
to be grown and harvested that a chemically 
produced identical substance may be the more 
environmentally friendly way,” he writes.  

Defending and Protecting 
Skin and the Environment

“Health conditions, different treatments, 
aging and external aggressors can compromise 
the skin barrier, resulting in sensitive and vulner-
able skin,” Lee Reuveni, CEO, Jojoba Desert 
explains. “The signs of compromised skin are 
usually thin skin, loss of moisture within the skin 
cells and signs of aging. To prevent such impacts, 
chemists and product developers strive to offer 
consumers products that protect and repair the 
skin barrier.” In addition to skin barrier products, 
Reuveni sees growing demand for skin defense 

Demand is growing for skin defense solutions, including skin 
detox, protection against pollution and UV radiation, and 
maintaining the skin’s natural microbiome.

Marketing Intelligence 
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solutions, including skin detox, protection 
against pollution and UV radiation, and main-
taining the skin’s natural microbiome.

Moving forward, Reuveni believes the trend 
for clean and eco-friendly products, and the 
increased focus on skin health and appearance, 
should lead to more products based on natural 
and fermented ingredients that solve skin barrier 
challenges, protect the microbiome and create 
more environmentally friendly, non-GMO and 
biodegradable products.

“Recent JD launches address these exact 
concerns and trends, offering natural biodegrad-
able and sustainable actives designed specifically 
for compromised skin and hair,” Reuveni 
notes. For example, JD Lusteris (INCI: Jojoba 
Esters (and) Jojoba Alcohol (and) Propanediol 
(and) Tocopherol) is a premium emollient with 
superior sensorial effects created as an alterna-
tive to nonvolatile, low viscosity silicones. It is 
also microbiome-friendly certified, and offers 
functions such as sebum control, soothing 
effects, acneic skin improvements and hair and 
scalp protection.

Also, JD Phyto-Or 1% (INCI: Simmondsia 
Chinensis (Jojoba) Seed Oil (and) Blakeslea 
Trispora Mycelium Extract/C30-45 Olefin) is a 
natural skin repair active designed to enhance 
skin elasticity and improve skin tone. It features 
JD Jojoba Oil and concentrated phytoene, 
extracted from a non-GMO fungi in a solvent-
free process and produced through fermentation.

Biological Insights and 
Overcoming ‘Hero’ 
Ingredients

Alexandre Begue, sales manager of SILAB’s 
Softcare Department looks to science-backed 
concepts in this market space. “Dermocosmetic 
consumers are particularly sensitive to potent 
product approaches that subtly combine fast 
and effective performance, science-based active 
ingredients and 
evidence-backed 
claims,” Begue 
writes. 

In relation, 
multifunctionality 
supports skin’s 
resilience. “Sci-
entific advances 
have brought the 
various biological 

Natural molecule alternatives derived from plants or biotechnology—with clinically proven efficacy—make it 
possible to overcome constraints linked to the use of “hero” ingredients.

abnormalities at the origin of skin pathologies 
to light,” Begue explains. “[This deeper] under-
standing allows cosmetic companies to offer 
multifunctional care by using multipurpose 
ingredients.”

Consumer emotions also come into the picture. 
“Skin conditions affect the quality of life (e.g., bet-
ter sleep) of patients. Strengthening skin comfort 
is therefore crucial and represents a claim that fits 
perfectly into the trend of well-being through skin 
care.” Begue continues, “Simplicity is the ultimate 
sophistication (Leonardo Da Vinci). ... [Claims] 
such as ‘fragrance-free’ and ‘preservative-free’ for 
active ingredients [have] become standards.”

In terms of future directions for this market, 
Begue highlights dermocosmetic products using 
historical and well-known molecules, although 
naturality is gaining momentum. “Natural 
molecule alternatives derived from plants or 
biotechnology—with clinically proven efficacy 
[that] confer new health and cosmetic benefits 
to the skin—make it possible to overcome some 
constraints linked to the use of ‘hero’ ingredients,” 
Begue writes. Here, the company’s AD-Resyl (INCI: 
Ophiopogon Japonicus Root Extract (and) Malto-
dextrin) is applicable to improve the resilience of 
atopic skin.

Lastly, baby skin and its sensitivity/vulner-
ability, and reinforcing and protecting it remains 
popular among young parents. Begue observes, 
“This expectation is strengthened by a better 
understanding of the involvement of certain fac-
tors that may cause cutaneous issues.” 
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MiyoHAZE White
INCI NAME: Magnesium  
Potassium Titanate
CAS: 39290-90-9
The White or Hiding Pigment

M
any objects like clouds, snow, certain flowers, 
etc. appear in nature creating many references 
to the color white. White, was one of the first 
colors used in art; evidence since paleolithic 
times, artists of the 15th century created their 
own white using calcite or gypsum. Calcite and 
gypsum were then substituted by lead white, 

which was used until 1970’s when it was replaced by Titanium 
Dioxide for safety reasons, though Titanium Dioxide has been 
commercially available since 1921 (TiO2, or CI 77891).

The most important use of Titanium Dioxide is in powder form, 
as a pigment, to provide whiteness and opacity to products in 
several industries ranging from paint and adhesives, to paper, 
plastics, and even cosmetics! It has been used in the cosmetic 
industry to enhance on-trend colors and formulations in several 
ways: color, light, UV, and opacity, among others. 

The Need for Innovation
While Titanium Dioxide is an excellent choice in formulations for 

its many optical benefits, current regulations to both the food and 
cosmetics industries have hindered their applications. Titanium 
Dioxide has recently come under scrutiny by the European Union 
(E171) and United States (Proposition 65) regulations as being 
a possible carcinogen to human health. In fact, the European 
Union has banned Titanium Dioxide from use in the food industry 
all together.

With the regulations in effect, it has left cosmetic chemists 
with the challenge of finding an alternative, high opacity, pure 

ADVERTORIAL

IMAGE 1: WHITENESS VALUE

IMAGE 2: SEM (X10,000)

IMAGE 3: REFLECTION ANGLE CHART

FOR FURTHER ENQUIRIES,  
PLEASE CONTACT SALES@MIYOSHIAMERICA.COM

white powder that remains true in color in both wet 
and dry conditions and reveals a similar opacity to 
Titanium Dioxide.

MiyoHAZE White: A Viable Alternative
Miyoshi America has developed MiyoHAZE White, an 

innovative, multi-functional opacifying composite powder 
that can be used in a wide range of cosmetic products. 
MiyoHAZE White’s unique properties display both wet 
and dry color fidelity (IMAGE 1) with high opacity 
resulting in a soft-focus effect in the end formulation. 
MiyoHAZE White can also be surface treated to 
provide additional value-added benefits such as strong 
hydrophobicity, high coverage, and enhanced feel.
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Color
Finding a “pure” white powder that 

remains true in color in both wet and dry 
conditions is an important attribute to 
have when developing a base for cosmetic 
foundations. MiyoHAZE White was 
compared to seven other like-mineral 
substances that would traditionally be 
used in cosmetic formulations for their 
white color (IMAGE 1). The *L value was 
reported for each of the minerals in both 
wet (mineral oil) and dry conditions. The 
results of the testing show that MiyoHAZE 
White displays the same pure white 
strength in both conditions.

Optical Effects
MiyoHAZE White’s unique 

platelet shape (IMAGE 2) and 
crystal component and structure, 
creates a light reflection angle 
shape similar to Titanium Dioxide. 
MiyoHAZE White’s high refractive 
index also translates to a higher 
means of blocking infrared 
(IMAGE 4) light (an invisible light 
to the human eye which is known 
to induce a significant production 
of free radicals in the dermis and 
diminish the skin’s antioxidant 
capacity) thereby protecting the 
skin. A high refractive index is 
ideal, as it helps to scatter visible 
light away from the skin, which 
helps the white powder to appear 
opaque when applied. The chart 
below (IMAGE 3) shows the 
optical reflectance pattern as 
compared to Titanium Dioxide with 
incident light at -45 degrees using 
a goniophotometer measurement 
from -80 to 80 degrees.
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Announced
Congratulations to the winners of the 2022 Cosmetics & Toiletries (C&T) Allēs!  

The awards program brings behind-the-scenes ingenuity in cosmetics and personal care R&D into the spotlight. 
The Allēs honor the scientific discipline, formulating skills, resourcefulness and creativity of innovators throughout 
the cosmetic product development process: from ingredient suppliers and finished product manufacturers, to test 

method/tool designers, digital tech developers and more. 
 

Here are the 2022 winners—and what the judges had to say about them.*
*Select comments provided where available
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WINNERS

Gold Sponsors:

WINNERS
BASE INGREDIENTS
Most Significant ‘Feel Good’ Beauty Base Ingredient  
Liponate Jojoba 20  |  Vantage Personal Care

“This material has a very interesting multifunctional profile. It is an 
emollient with application in skin care, sensitive skin and hair care. The 
claim substantiation is very well developed. … Strong evidence of mul-
tifunctionality … with properly designed studies and results. Impressive 
stability proven with the standard study.”

Most Significant Color Cosmetics Base Ingredient  
MiyoHaze White  |  Miyoshi America, Inc.

“This is truly a breakthrough ingredient considering how much TiO2 the 
industry uses. A very interesting new alternative replacement for titanium 
dioxide as a whitening agent, in light of [concerns over] TiO2 and compa-
nies wanting to move away from it … a very interesting alternative.”

Most Significant Hair/Scalp Care Base Ingredient  
Citropol H Green Cosmetics Polymer  |  P2 Science, Inc.

“[The] sustainable processing of the ingredient is interesting. … They 
have presented good sustainability and environmental responsibility data 
from the upcycled sourcing, and esthetic comparison to silicone.”

Most Significant Skin/Body Care Base Ingredient  
BioEstolide 250  |  Biosynthetic Technologies

“The product fits the trend for natural, environmentally responsible 
alternatives to petrochemicals and silicones. … The indication as an 
alternative to silicone will be well-received by the cosmetic industry.

… [This] ingredient has high oxidative stability, enhancing the shelf life 
… (vs. other naturally derived oils). Great option as a silicone replacement 
with UV protection and water resistance properties.”

Most Significant Sun/Light Protection Base Ingredient  
Solamaze Natural Film Former  |  Nouryon

“The benefits of the ingredient for water resistance are impressive. …
[T]he depth of information regarding the development/synthesis of this 
ingredient highlights the sustainability profile and shows innovation being 
integrated in raw material development beyond the end application. This 
attention to the production process and transparency is an great example 
of what more ingredient suppliers should strive toward.”

WINNERS
ACTIVE INGREDIENTS
Most Significant ‘Feel Good’ Beauty Active 
Myramaze-Essence  |  RAHN AG

“The sensocosmetics concept can open the door to a new market 
trend. The immediate reduction of stress hormones provided by a 
skin care active that also has and olfactory profile is very innova-
tive. The in vivo efficacy evaluation has very interesting measure-
ments like the hydration map.”

Most Significant Anti-aging/Well Aging Active 
Argireline Amplified Peptide  |  Lubrizol

“Strong in vitro and in vivo test data showcase the [ingredi-
ent’s] multifunctional approach. Well-rounded green chemistry 
approach.”

Most Significant Hair/Scalp Active 
Radicare-Eco  |  RAHN AG

“This product has multifunctional benefits and a lot of supporting 
clinical data. Overall, great detailed technical information… seems 
like a beneficial ingredient for the hair and skin. The efficacy 
studies went into great detail and are impressive.”

Most Significant Microbiome Active 
Defensil-Pure  |  RAHN AG

“This is one of the best examples of solid scientific development 
of a postbiotic to date. Bravo! This also supports the hypothesis 
that postbiotics may be as effective or more effective than the 
respective probiotics.”

Most Significant Skin/Body Care Active 
Hydrachrysum  |  SEPPIC

“A great enhancement to [simply] using an unaltered active. The 
mechanism on lacunae is a novelty in the cosmetic industry. It is 
a very interesting concept that brings a new way for developing 
moisturizing products. The bio-inspiration by Everlasting [plant] 
biology is fantastic storytelling.”

Most Significant Sun/Light Protection Active 
Kleair  |  Solésence

“Good data to back up claims [in a] very difficult segment due to 
regulations ... It is significant [in that] the zinc particle prepared 
can fulfill the deficiency or disadvantages of the nanoparticle. … 
The sensorial profile of non-nano ZnO is fantastic because the 
aesthetics and transparency are much better when compared with 
traditional and nano ZnO.”

Most Significant Toiletries/Hand/Oral Care Active 
Alpin Heilmoor Extract  |  Premium Organic

“This is a very novel ingredient … you have done a great job 
validating what appears to be a very exciting development in 
oral hygiene. … The extract has very good claim substantiation 
protocols. Balancing the oral microbiome and preventing gingivitis 
growth is a new mechanism that fits the microbiome trend.”
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WINNERS
CLAIMS TESTING/TOOL
Most Significant Claims Testing Method/Tool 
Microbiome-friendly Test, Standard and Certification  |   
Sequential Bio

“Of all the ‘microbiome friendly’ methodologies working to address 
both consumer and industry concerns about the impact of cosmetics 
on the microbiome, [this] is, in my opinion, the most quantitative and 
promising of the lot. … Multiple testing labs offer similar analysis … 
the main added value [here appears to be the] sampling approach, as 
shown by the ease of use and greater yield.”

WINNERS
DIGITAL TECH/APP
Most Significant Digital Tech/App–Consumer User 
AEDIT iOS App  |  Aedit

“Giving consumers the ability to quickly and easily visualize cosmetic 
procedures in advance would be incredibly helpful in managing 
expectations. … The concept of simulating cosmetic treatments like 
rhinoplasty, brow lift, etc., and instantly visualizing results before [per-
forming] the procedure is brand new. This is a promising application 
that will open the door to new trends and concepts.”

Most Significant Digital Tech/App–B2B User 
Goldn  |  Goldn USA, LLC.

“A very useful tool for both marketing and new product development 
teams … [It] allows development departments to align their needs 
and facilitate innovation. … This is an important tool for small niche 
brands to get their product on the market. … The interface is engag-
ing, with a nice layout. It is extremely competitive as free for cosmetic 
brands and should benefit … connection [to] make business.”

WINNERS
FINISHED FORMULAS–INDIE
Most Significant ‘Feel Good’ Beauty Formula–Indie  
CleanO2 Soaps  |  Clean O2 Carbon Capture Technologies, Inc.

“Very interesting … should be [a good] fit with next-gen consumers 
[in terms of] eco/environmental trends [and the] … simplicity of the 
product. … Very interesting CO2-sequestering technology.”

Most Significant Anti-aging/Well Aging Formula–Indie  
Codex Labs Antu Brightening Serum  |  Codex Labs.

“Very impressive and detailed results [in terms of] … efficacy testing.”

Most Significant Hair/Scalp Care Formula–Indie  
Flourish Scalp Serum - Marula & Lavender  |  Raaka’s World

“Interesting formulation. … The oils seem to be helpful for individuals 
with dry scalp.”

Most Significant Microbiome-focused Formula–Indie  
Sage and Ylang Microbiome Series: Gentle Face Cleanser,  
Beauty Essence and Soothe & Protect Moisturizer  |   
Sage and Ylang Redefining Beauty

“I applaud your brand approach and engaging the consumer in the 
microbiome. Also, very creative formulation/customization with ‘boost-
ers.’ … The efficacy tests are impressive and detailed.”

Most Significant Nutricosmetic Formula–Indie  
Premium Collagen Formulation with Velious Masking Technology 
Tosla

“Addresses, directly, an inherent problem with [this] specific type of 
formula (nutricosmetics). [I] would be interested to see if the Velious 
technology has broader applications.”

Most Significant Skin/Body Care Formula–Indie  
Ruby Crystal Cleanser  |  Roccoco Botanicals

“I am a big fan of these oil-based cleanser formulations based on 
sucrose esters and this is no exception! Beautiful, elegant and sus-
tainable formulation and packaging. Bravo! … A very well-formulated 
product. Attentive to sustainability and eco-friendliness. Good data.”
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WINNERS
FINISHED FORMULAS–MASS
Most Significant ‘Feel Good’ Beauty Formula–Mass 
Good Chemistry Fragrance Collection  |  Good Chemistry

“A new approach to fragrance with a serious focus on the 
science and sustainability. What’s not to love. I also appreciate 
the brand’s commitment to educating their consumers and also 
supporting STEAM education! …The packaging and concepts 
of fragrances in multi-level marketing [are] unique. … Safe and 
stable product based on essential oils. Important for well-being 
and has a long-term impact.”

Most Significant Anti-aging/Well Aging Formula–Mass 
Abeytu’ Naturals Sublingual Anti Aging  |   
Abeytu’ Naturals By Shaman Productions

“…The product has an innovative proposal since it could treat 
aging from the inside out and help … topical skin care  
treatments.”

Most Significant Color Cosmetics Formula–Mass 
Irresistible Satin Lip Cream  |  Univar Solutions

“Long-wear properties with comfortable wear for lip color are 
a much sought-after attributes especially in our pandemic/
post pandemic times. I believe this formula has both and I was 
impressed with the richness of color in the video provided. … 
The formulation appears to be a unique water-in-silicone based 
emulsion system.”

Most Significant Hair/Scalp Care Formula–Mass 
The Ordinary–Natural Moisturizing Factors + HA for Scalp  |  
DECIEM

“I gave Deciem a higher score for significance—I think their 
pro-science marketing … will have a long term impact in the 
cosmetics industry.”

Most Significant Microbiome-focused Formula–Mass 
SOS Recovery Serum with NeuroBiome Technology  |   
Winnox Cosmeceutics Sdn Bhd, an R&D Entity of Wipro

“This brand has a good amount of available clinical and safety 
substantiation … Good positioning of the product backed by sci-
entific research. … Very impressed with the microencapsulation 
technology and the stabilization of vulnerable compounds like 
boswellic acid. ECVs on the order of this size with the appropri-
ate surface charge should improve delivery of an entire range of 
actives. Bravo!”

Most Significant Skin/Body Care Formula–Mass 
B3 Acne Solution  |  Shiny Brands Group Co., Ltd.

“This brand had a good amount of claims substantiation to sup-
port their efficacy claims. … I like the anhydrous story from sta-
bility perspective … Efficacy and stability testing data is sound. 
… Interesting and creative acne formulation appears to deliver 
significantly superior results than would be expected from sali-
cylic acid alone. … [T]his formulation looks very promising.”

Most Significant Sun/Light Protection Formula–Mass 
Cold Process Mineral SPF 50+  |  SNF Personal Care

“It’s great that the formula is cold processed, [from a] sustain-
ability [standpoint]. …This formula does represent a good alter-
native to chemical SPF products in a stable and reliable form. 
The use of Natursol* EMI 132 as a unique stabilizing ingredient 
would lend a considerable amount of stability to traditionally un-
stable physical sunblocks. … Congratulations on an incremental 
but significant advance in cosmetic emulsion formulation!”

*Judges declared no conflicts of interest with the 
named ingredient

WINNERS
FINISHED FORMULAS–PRESTIGE
Most Significant Anti-aging/Well Aging Formula–Prestige 
derma-Rx Max-C  |  dermaRx Laboratories Pte., Ltd.

“The claims substantiation is relatively robust and the novelty of the delivery and 
actives are a positive. … This is a multifunctional product formulated with the most 
stable form of ascorbic acid and kakadu plum extract, the world’s highest source 
of vitamin C.”

Most Significant Nutricosmetics Formula–Prestige 
Beauty Focus Collagen+  |  NuSkin

“I found the carotenoid measurement most interesting as a more objective analysis 
of the skin. … The presented product appears to demonstrate appropriate and 
significant results.”

Most Significant Color Cosmetics Formula–Prestige 
Magnetude Magnetic Eyeliner  |  Lashliner, Inc.

”Interesting application for the ferromagnetic properties of black iron oxide. ... New 
product with a new concept in terms of a magnetic eyeliner.”

Most Significant Hair/Scalp Care Formula–Prestige 
Nutrafol’s Growth Activator  |  Nutrafol

“The use of natural ingredients in this product was a plus and the clean ingre-
dient deck did resonate well. … Products for scalp care are very important and 
the proposed product applied to the scalp can help boost cell renewal and obtain 
thicker-looking and stronger hair.”

Most Significant Microbiome-focused Formula–Prestige 
Resurrection Bio-Luminous Dewy Essence  |  Orpheus Skin Essence

“The level of detail provided around the testing to demonstrate benefits shows 
great potential efficacy. … The spray is a unique product format with easy applica-
tion for a product with this level of efficacy. Adequate data supports the claims.”

Most Significant Skin/Body Care Formula–Prestige 
Centella Asiatica Cica Multibalm  |  Cosmax Inc.

“I liked the stick form for the product, which is why I scored it higher. … A water-
less stick like this will help sustainability and overall packaging and product waste 
over time, which is a plus. … The product has an innovative active ingredient—a 
skin-friendly oil developed through fermentation technology—and high concen-
trations of active ingredients effective in soothing irritated skin extracted from 
Centella asiatica plant.”
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Next In Skin
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KEY POINTS

• Research supports the role of both social 
interactions and skin care to alleviate stress.

• Products that harness physiological principles 
should aim to magnify oxytocin release as a 
part of self-care.

Oxytocin Release for 
Stress and Self-Care 

The pandemic has demonstrated the human 
need for social contact. People want to feel 
they belong to a “tribe,” yet distinguish 
thoughts from the external and perceived 
world from their own.1 Similarly, the skin 
distinguishes between the self and the external 

world by acting as a sensory envelope, encompassing the human 
body and providing a protective barrier.
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Didier Anzieu 
first explored 
the importance 
of boundary in 
the “skin-ego 
concept,” which 
considers how 
early tactile 
experiences from 
a mother’s care 
impacts a child’s 
development as 
an autonomous 
individual who 
feels secure 
within a mental 
and physical 
boundary.2 The 
representation 
of the self is 
based on the 
child experienc-
ing their own 
body surface, 
i.e., when they 
separate from 
their mother and 
develop an indi-
vidual presence. 

A focus on the 
quality of early 
tactile bonding 
has helped, in 
many aspects, to 
advance the field 
of psychoderma-
tology.3 Indeed, 
there is more 
than meets the 
eye when imper-
fections and 
blemishes on the 
skin compromise 

the human sense of bonding and belonging; this 
dynamic has yet to be thoroughly explored.  

Can Oxytocin 
Offer a 
Restorative 
Solution? 

In recent times, isola-
tion due to COVID-19 has 

Oxytocin Release for 
Stress and Self-Care 

For What’s Old is New, check out your  
July/August 2022 edition.

Want more from this author?

compromised physiological and psychological 
health, shifting the focus toward anti-stress and 
restoration solutions. This has shed light on 
feel-good chemicals such as oxytocin. Known to 
stimulate labor and breastfeeding, this health-
promoting nonapeptide is strongly associated 
with gentle touch, as previously described.3 

Oxytocin can induce anti-stress-like effects 
by lowering blood pressure, reducing cortisol 
levels, increasing pain threshold, exerting 
anxiolytic-like effects and stimulating positive 
social interactions. In animal models, oxytocin-
inducing, low-intensity stimulation of skin 
nerves and skin-to-skin contact triggers imme-
diate anti-stress effects. Repeated exposure 
to oxytocin increases the duration of these 
effects by influencing the activities of other 
transmitter systems. 

The oxytocin molecule consists of a cyclic, 
six amino-acid structure and a tail of three 
amino acids. It can exert various and some-
times opposite effects. A biphasic effect after 
degradation to active fragments with more 
specific effect profiles has been suggested. 
The intact cyclic molecule may act to initiate 
social interaction, whereas linear oxytocin and 
C-terminal  
fragments may induce relaxation and anti-stress 
effects afterward, taking part in a behavioral 
sequence. Linear fragments may exert anti-
inflammatory and antioxidant effects.4

Oxytocin release can be triggered by a range 
of sensory stimuli such as touch and warmth, 
olfaction, sound and light, as well as psycho-
logical mechanisms. Positive social interactions 
of daily life involving touch, human support, 
warmth, empathy and a positive environment 
continuously activate this system.5

Skin Care for Calm, 
Human Connection 

The Calm and Connection Theory proposes 
that nature imparts a stress-relieving, health-
promoting, restorative effect as it acts upon 
the oxytocinergic system (oxytocin and the 
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parasympathetic nervous system). Oxytocin 
release after a positive experience in nature 
can decrease levels of fear and stress, increase 
levels of trust and well-being, and develop one’s 
attachment and bond with nature, promoting 
reorientation and creating new coping strate-
gies for the human body.6

The bespoke design of skin care products 
with application techniques is also likely to 
restore the human body via oxytocin release, 
introducing touch, a pleasant texture, scent 
and a positive regard associated with self-care. 
Research studies have yet to unravel the full 
mosaic of effects. 

Mechanisms of Touch and 
Oxytocin Release

Touch can stimulate C-tactile afferent 
fibers—if specifically targeted to activate the 
velocity/force tuned low-threshold mechanore-

ceptors—and mediate oxytocin release during 
affiliated interactions.7 Physical massage can 
also increase endogenous oxytocin levels and 
neural activity in reward regions, as well as the 
feeling of pleasure and well-being.

Neurophysiological evidence indicates that 
C-tactile activation achieved by specific, slow 
and superficial stroking of the skin can reduce 
pain and symptoms of depression.8 In animal 
models, C-tactile activation through daily strok-
ing can even buffer against neurobiological 
and behavioral effects of stress while boost-
ing resilience against chronic, unpredictable 
mild stress.9 

Ani-inflammatory Effects
Even in the absence of touch stimuli, oxy-

tocin injection has been shown to significantly 
reduce skin damage after a thermal burn.10 The 
endogenous release of oxytocin also accelerated 
wound healing in animal models.11 In clinical 
research, oxytocin protectively inhibited the 
senescence-associated secretory phenotype 
of human fibroblasts, which is linked to the 
release of pro-inflammatory cytokines and 
contributes to skin aging. 

Research additionally shows that a more 
youthful appearance, compared with an age-
matched benchmark, correlates with higher 
oxytocin levels. Therefore, the molecule may 
have a protective effect, ameliorating skin 
inflammation post sun exposure and slowing 
the appearance of intrinsic signs of aging.12

Conclusion
Research advances are supporting the role of 

skin care for alleviating stress in daily life. Prod-
ucts that harness these physiological principles 
should aim to magnify oxytocin release as a 
part of self-care. It is increasingly evident that 
this molecule plays a functional role in regulat-
ing the physiological condition of the human 
body and can help to improve overall well-being 
by reducing stress and symptoms of depression. 

Oxytocin can induce anti-stress-like effects 
and is triggered by various sensory stimuli. 
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your April 2022 edition.
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KEY POINTS
• Personalized cosmetic products have taken 

many forms but how personalized can they 
really get? 

• The present column considers the industry's 
capacity for personalization, challenges, and 
current and future approaches. 
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Keeping Cosmetics in Check

The personalization of cosmetics is certainly not 
new. More than 30 years ago, this author wrote 
about a cosmetician living on an Israeli kibbutz, 
on the Lebanon border, who provided person-
alized care and products to the women she 
treated.1 Working with ingredient mixtures and 

instructions supplied by a local cosmetic manufacturer, she blended 
them to make creams she deemed best for her clients—this, while 
living in a community surrounded by two high, barbed wire fences 
with guard dogs patrolling the space between.

Let's Get Personal. Let's Get Personal. 
How Personalized  How Personalized  
Can Cosmetics  Can Cosmetics  
Really Get?Really Get?
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Cosmetic product personalization has 
taken many forms and is sometimes defined 
as a segmentation of markets. The segmenta-
tion of the shampoo market into products for 
dry, normal and oily hair is a long-standing 
example. Each of these represents an attempt 
at personalizing the product to meet the 
needs of segmented groups of consumers. 

This form of segmentation (or personal-
ization) can be found in almost all categories 
of cosmetic products. It can include specific 
formulas (including a broad array of colors 
for makeup products), different product 
forms, specialized packaging as well as dif-
ferent methods of use. In each case, product 
developers aim to break down the 
category into smaller and smaller 
segments to appeal to the niche desires 
and/or needs of individual consumers. 

But just how far can this seg-
mentation/personalization really 
go? As scientists are gaining more 

information about skin, hair and the mecha-
nisms controlling them; industry suppliers are 
developing more ingredients with specialized 
skin and hair related-functions; and formula-
tors are learning new techniques to combine 
the above into functional cosmetic products, 
one must ask: Can we go from personalized 
formulas that meet the needs of small segments 
of consumers to individualized formulas made 
for individual consumers? 

Individualized Solutions and 
Online Expansion

To some extent this is already being done. 
Individualized blends are created at some 

Check out Keeping Cosmetics in Check: 
Do Cosmetic Regulations Make a Difference? 
in our May 2022 edition.
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While there is no limit to the number of 
possible skin care formulas, in this author’s 

view, the industry’s ability to measure 
differences in their skin effects is limited. 

beauty counters or by using kits allowing 
consumers to make their own products.2 While 
being individualized, they do not take full 
advantage of the broad range of functional 
ingredients available, or the technical knowl-
edge required to effectively formulate them. In 
addition, truly individualized products are open 
to major regulatory problems, especially in 
markets where registration, safety assessments, 
etc., are required.3 

Before the explosive growth of e-marketing 
and online purchasing, brick-and-mortar shelf 
space was a major limitation. Consider that 
a shampoo brand seeking to meet consumer 
desires, each with a specialized product, might 

develop 50 or more products. This 
would not be 
an unreason-
able number 

(see the next section). Now, imagine four or five 
other brands also offering a similar selection—
and you as a consumer trying to search for the 
product you need from a store shelf. 

In this author’s view, it is clear that any 
attempt at real personalization must be tied 
to e-marketing and online purchasing. Not 
only has this broadened the range of products 
than can be offered, but new apps have helped 
consumers define more clearly their particular 
needs and solutions.4-6

Industry Capacity and 
Consumer Preferences

To a great extent, the industry has the 
knowledge to formulate products to meet these 
needs, and this continues to grow every year. 
Looking again at the shampoo category, it is 
reasonable to think a consumer can categorize 
their own hair into seven levels of oiliness (very 
oily, oily, slightly oily, normal, slightly dry, dry 
and very dry). The industry could certainly 
make shampoos with seven different levels 
of cleansing efficacy, and each of these seven 
formulas could be made for normal, slightly 
damaged or very damaged hair. 

Add to this the fact that consum-
ers may want no conditioning, a 

little conditioning or heavy con-
ditioning and so far, we are up 
to the possibility of (7 x 3 x 3) 
63 different varieties. Further, 
each of these should include 
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an anti-dandruff version, a color-treated hair 
formulation, a sun damage or pollution protec-
tant, formulations for different ethnicities, etc. 
The total could easily reach many hundreds of 
formulations, and each of these is formulated to 
meet the specific needs of a consumer based on 
how they answered a detailed questionnaire. 

The cost and complexity for a company 
to fulfill orders like this would be challenging 
but not impossible, depending on the sell-
ing price—taking personalization to an even 
further, very personal level. However, the 
industry has the formulation knowledge and 
evaluation techniques that could demonstrate 
the highly specialized benefits promised by 
each formulation. Whether consumers could 
detect somewhat subtle differences is open to 
debate but this author believes lab tests could 
be devised to demonstrate they truly exist and 
that each formula is different from the others in 
a measurable way. 

For skin care products, the range of possibil-
ities for personalization is probably even more 

complex. One big advantage is that the selling 
price can be considerably higher to help cover 
the complexities of product fulfillment. Assume 
an online questionnaire asks consumers to 
categorize their facial skin into one of seven 
groups: very oily, oily, slightly oily, normal, 
slightly dry, dry and very dry. Similarly, their 
complexion type could be divided into at least 
five categories. Add to this the frequency of 
daily sun exposure: less than 5 min, 5-15 min, 
15-30 min and more than 30 minutes. 

The consumer would also add their age and 
signs of facial aging, special skin problems, 
the amount of time they sit at a computer, skin 
pigmentation, etc. These are refined with the 
aid of an app that takes, analyzes and transmits 
further information about the consumer’s 
skin. Again, it is easy to imagine the number 
of possible combinations to meet individual 
consumer needs could reach many hundreds if 
not thousands of formulas. 

The explosion of ingredients that demon-
strate biological activity to meet highly specific 
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needs further contributes to the development 
of products that have a wide variety of benefits. 
These can be based on what combination of 
“actives” are used and their concentration in 
each product. 

Inherent Difficulty: 
Perceivable Differences

There appears to be one inherent difficulty 
as skin care products become more personal-
ized: can the differences in products translate 
to measurable, consumer-perceivable benefits? 
With makeup products the answer is certainly 
yes. New equipment to blend colors into 
2,000 different shades of lipsticks has been 
described7, 8—each one different with the dif-
ference clearly visible to the user. As previously 
mentioned, with a wide variety personalized 
shampoos, carefully controlled laboratory tests 
could potentially be devised to demonstrate how 
each has different effects on hair. 

What about skin products? A relatively new 
website proposes to take data submitted by the 
consumer and use an algorithm to choose the 
best of 380,000 possible formulations for their 
skin.9 If formulators need more choices for 
product development, another online resource 
presents some 120,000 ingredients mapped into 
15 dimensions of efficacy and safety.10 

While there is really no limit to the number 
of skin care formulations that can be prepared, 

in this author’s view, the industry’s ability to 
measure differences in how they affect skin is 
quite limited; and without the ability to measure 
different benefits, are highly personalized skin 
care products meaningful? 

Personalizing Differently
Perhaps we might consider personalizing 

products in another way. Consider this possible 
scenario (which may already be a reality): Gretta 
Hoffer from a suburb of Chicago has used a new 
skin analyzing app, along with a detailed per-
sonal questionnaire, to order skin care products 
online. One week later, she receives a day and 
night cream labeled Gretta's Day Cream and 
Gretta’s Night Cream. 

The enclosed algorithm-generated letter reads 
as follows:

“Hi Gretta, the enclosed Day and Night 
Creams have been formulated to meet your skin 
needs, taking into account all the information 
you have provided to us. They also consider the 
weather and environmental conditions in your 
location. Special attention has been given to the 
approaching Chicago winter and the effects of its 
windy, cold temperatures on your skin. We also 
have included ingredients to help protect against 
the high levels of pollution that exist in your 
location. 

“Anti-aging ingredients are included to help 
protect against the fine lines that are beginning 

Market Intelligence

Segmentation (or personalization) can be found in most categories of cosmetics, including a broad array of colors for makeup.
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to form at the corners of your mouth, and pigment fad-
ers to reduce the darkness appearing under your eyes. 
If you plan to continue to spend long periods of time in 
front of your computer screen, we recommend applica-
tion of the Day Cream before each session. 

“In general, we have included naturally derived 
protectants against the conditions your skin encoun-
ters daily in your Day Cream, and restorative agents 
required in your Night Cream. 

“And, if you plan to attend any of the Chicago Bears 
football games in their open air stadium this winter, 
we suggest you apply a generous amount of Day Cream 
before leaving and after returning from the game.” 

Now that’s what I call getting personal.
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                 Biomimetic Active Resurrects 
Skin’s Adaptability  
to Climate Change 

Skin and its microbiota 
are the body’s primary 
barriers against external 
aggressions. Unfortu-
nately, environmental 
stress can profoundly alter 

the skin’s defense capacity, disrupting its homeo-
stasis.1, 2 These stresses initiate the generation of 
high levels of oxidative species, rendering cells more 
prone to damage such as protein alterations and DNA 
breakage.3 Moreover, the skin’s metabolic capaci-
ties are lowered, resulting in a decrease in collagen 
synthesis, while elements of the extracellular matrix 
are degraded more rapidly, resulting in a fragile skin 
structure. Taken together, signs of premature aging 
arise and skin appears less healthy. 

During the last decade, studies have shown that 
skin microbiota are key players for the preservation 
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of skin health. Indeed, these entities interact with the 
host immune system to limit pathogen proliferation 
and maintain cutaneous homeostasis.4, 5 However, 
the variety and size of these organism populations 
depend on the environment and are affected by its 
modifications.6 Therefore, to support the skin as it 
faces consequences of climate change, e.g., higher 
temperatures, dryness and UV radiation, cosmetic 
actives should protect, support and reinforce the skin’s 
biological defenses while also protecting and reinforc-
ing its microbiota shield.

To this end, the present work proposes a cosmetic 
solutiona to improve the skin’s resilience against envi-
ronmental stresses. The ingredient uses a biomimetic 
approach inspired by resurrection plants that  
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KEY POINTS

• Increasing exposure to heat, dryness and 
UV radiation due to climate change can 
directly affect the skin, accelerating aging.

• Inspired by resurrection plants, an active 
was developed to boost skin’s resilience 
and preserve its health under stressful 
conditions. These effects were tested as 
described here. 

a Galactinol Advanced (INCI: Glycerin (and) Water 
(Aqua) (and) Saccharide Isomerate (and) Inositol 
(and) Sodium Phosphate) is a product of Clariant.
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grow in deserts and have developed capacities to 
resist harsh conditions such as drought and hot tem-
peratures. In order to survive and protect themselves 
when water becomes scarce, the plants activate a 
defense mechanism that relies on the transcriptomic 
regulation of antioxidant capacities, DNA repair and 
protein protection. This activation is achieved by the 
production of high levels of protective sugars called 
RFOs (Raffinose Family Oligosaccharides), whose 
synthesis pathway starts with the molecule galacti-
nol. Galactinol is found in other plants as well, and 
recent studies demonstrate it is involved in biological 
processes used by plants to overcome heat stress.7, 8 

Taking inspiration from nature, the ingredient 
described herein was similarly designed to stimulate 
antioxidant mechanisms, repair DNA damage and 
optimize protein quality and functionality in both 
skin cells and skin microbiota. These effects were 
tested as described here.

Materials and Methods
Test active: The biomimetic active described 

is obtained by an eco-friendly process based on 
biocatalysis. Its production starts with agricultural 
by-products and avoids the use of toxic reagents 
and solvents, responding to the need for responsibly 
sourced ingredients that would not further contribute 
to climate change.

In vitro protective and metabolic effects: 
To assess the effects of the test active on protec-
tive and metabolic mechanisms in skin, normal 
human dermal fibroblasts (NHDF) and epidermal 
keratinocytes (NHEK) were cultured with or without 
(control) 0.67% of the test active or 0.1 mM galacti-
nol (positive control), the latter adjusted  to match 

the amount of galactinol present in the test active. 
mRNA extraction was then performed according 
to the manufacturer’s instruction kitb, followed 
by mRNA Reverse Transcription (RT) qPCRc. 
The raw data and statistics (student's t-test) were 
analyzedd and the data was expressed as a fold-
change comparison with the untreated condition.

In vitro hydration: Levels of hyaluronic acid 
(HA) produced by NHEK also were evaluatede as 
an indicator of skin hydration. Cells were treated 
for 24 hr with two concentrations of the test 
active (0.067% or 0.67%) or epidermal growth 
factor (EGF, positive control) at 10-8 M, and HA 
was quantifiedd.

Clinical study: A double blind clinical study 
was conducted in 20 photo exposed women, ages 
49 to 65, who were instructed to topically apply a 
cream formula either containing the biomimetic 
active at 2% or a placebo twice daily (morning 
an evening) for 28 days to half of their faces. 
The active formula comprised: water, ammo-
nium acryloyldimethyltaurate/VP crosspolymer, 
dicaprylyl ether, citric acid, sodium citrate, the 
test active, phenoxyethanol, methylparaben, 
ethylparaben and fragrance.

Skin parameter measurements and photos 
were taken at Day 0, Day 14 and Day 28. Crow’s 
feet wrinkles were analyzed using fringe projec-
tion and 3D digitalizationf. The biomechanical 
properties of skin, e.g., elasticity and firmness, 
were measured in the maxillary area of each side 
of the faceg and photographs were takenh. 

Effects on microbiota: For skin metapro-
teomics assessments, samples were taken from 
the cheeks of volunteers at D0 and D28 using 

Resurrection plants' activations of 
antioxidant capacities, DNA repair and 

protein protection are achieved by producing 
high levels of protective sugars, whose 

synthesis starts with galactinol.

The global demand for anti-pollution 
skin care is projected to reach US 
~$10.68 billion by 2028.

Source: Market Watch

b Qiagen
c RT-QPCR, Taqman technology
d Bio-Rad CFX manager
e ELISA Hyaluronan DHYALO R&D system 
f AEVA-HE device, Eotech
g Cutometer, Courage & Khazaka
h ColorFace system, Newtone
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swabs. Mass spectrometry was performed and the 
functional involvement of proteins from various 
species was analyzedj.

In vitro Results
Skin protective genes: As stated, the active 

ingredient’s mechanisms were compared with those 
galactinol in NHDF. Figure 1a shows that genes 
involved in antioxidant pathway, such as gluta-
thione peroxidase-1 (GPX1), heme oxygenase-1 
(HMOX 1) and NADPH quinone dehydrogenase 
(NQO1), were significantly upregulated by the test 
active—at least twofold over the control.

Also, a gene involved in DNA repair pathway, 
Growth Arrest and DNA Damage Inducible alpha 
(GADD45A), was significantly upregulated. As 
Figure 1b shows, two well-known heat shock 
proteins, HSP90 and HSP70, were significantly 
upregulated as well. These proteins are respon-
sible for safeguarding cellular integrity and 
functioning under stress.16 

In comparison, Figure 2 shows the genes 
significantly upregulated by galactinol. Three in 
particular—GPX1 and heat shock proteins HSP70 
and HSP90—matched those upregulated by the 
test active. This confirmed the crucial role of 
galactinol in the test ingredient’s efficacy.

Figure 1. Effects of the test active (0.67%) on protective genes in NHDF 
* = p < 0.05; # = p < 0.1

Figure 2. Effects of galactinol at 0.1 mM on protective genes NHDF

* = p < 0.05; ** = p < 0.01

j HolXplore analysis, Phylogen proprietary tool
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Skin metabolism-related genes: Addition-
ally, as Figure 3 shows, several genes related 
to skin extracellular matrix (ECM; collagen 
type V, elastin, laminin gamma 2, syndecan and 
integrin alpha) and growth factors (heparin 
binding EGF like growth factor, nerve growth 
factor and transforming growth factor beta 1) 
were significantly upregulated by the test active.

In comparison with galactinol (see Fig-
ure 4), the results showed the test active 
regulated the same genes for ECM constituents, 
such as elastin, syndecan 4 and some growth 

factors (NGF or HBEGF), also confirming 
the role of galactinol in the test ingredient’s 
efficacy.

Hydration: As noted, HA levels in NHEK 
also were evaluated as an indicator of hydra-
tion; moreover, the synthesis of HA tends to 
decrease under UV irradiation and with aging. 
As shown in Figure 5, as expected, EGF 
(positive control) stimulated HA synthesis. 
Similarly, the test active stimulated HA synthe-
sis in a dose-dependent manner, respectively 
by 40% and 78% when tested at 0.067% and 

Figure 3. Effects of the test active (0.67%) on genes related to ECM components 

* = p < 0.05; # = p < 0.1

Figure 4. Effects of galactinol at 0.1 mM on genes related to ECM components

* = p < 0.05
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0.67%. This result validated the experimental 
assay and suggests the test active could help to 
maintain skin moisture, a crucial parameter for 
skin health.

Clinical Results
Results of the clinical study 

in 20 photo exposed women, 
ages 49 to 65, showed that after 
28 days of topical application, a 
cream containing the test active 
(2%) significantly improved 
the volume of crow’s feet by 
19% versus the placebo (see 
Figure 6). This result is clearly 
visible in the photographs 
takenh before and after the 
treatment (see Figure 7).

In addition, the test active 
significantly improved the skin’s 
mechanical properties (see 
Figure 8). Indeed, skin elastic-
ity (Ue parameter) and firmness 

The test active supported the 
microbiota synthesis of molecules that 

benefit skin, such as antioxidant enzymes or 
proteins involved in proteostasis.

Figure 5. HA quantification in NHEK treated (or not, control) 
with EGF and the test active at 0.67% or 0.067% for 48 hr

(R0 parameter) were significantly increased by 
18.2% and 5.5%, respectively, after 28 days of 
twice daily use.
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skin. Thus, the effects of the test active on skin 
microbiota interactions  were studied at a clinical 
level on photo-exposed skin using a metapro-
teomic technologyj that examines skin cells and 
microbiota at the functional level. This technique 

allows for the identifica-
tion and assignment of 
proteins coming either 
from human or microbiota 
origins. 

Based on cheek 
swabs taken from the 
volunteers, 4,785 proteins 
were identified at the 
skin's surface. These were 
assigned to their respective 
taxa, comprising: human 
(2,491 proteins), bacteria 
(1,258 proteins) and fungi 
(656 proteins). Among 
the proteins identified, 
343 were significantly 
affected by the test active, 
in comparison with the 
placebo group; 212 were 
upregulated and 131 
downregulated.

Functional analysis 
showed that at 2%, the 
test active stimulated 

Figure 6. Wrinkle volume evaluated by fringe projection 
before and after treatment with a cream containing the test 
active (2%) or the placebo 

*** = p < 0.001; * = p < 0.05

Figure 7. Photographs taken before and after treatment with a cream containing 
the test active (2%) or a placebo

Skin Microbiota Results
As stated, skin microbiota have proven 

crucial for the preservation of skin health, partly 
because they produce molecules that benefit the 
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global cellular metabolism in human skin cells 
and in microbiota (see Table 1 on Page 62). 
The data also showed a significant stimula-
tion of antioxidant and detoxification enzymes 
such as superoxide dismutase and limonene 
1,2-monooxygenase. This confirmed in vitro the 
transcriptomic results showing a stimulation of 
antioxidant/detoxification pathways. 

Moreover, treatment with the active stimulated 
cellular metabolism across taxa. For example, 
glyceraldehyde-3-phosphate deshydrogenase was 
upregulated in bacteria, human and fungi cells. 
Two other enzymes, triosephosphate isomerase 
and enolase, were upregulated in human cells and 
in bacteria. In addition, the test active regulated 
the proteostasis mechanism in human and bacte-
rial cells by stimulating the expression levels of 
not only proteins belonging to HSP family, such 
as 60 kda chaperonin and HSP70 binding pro-
tein1, but also proteins involved in the translation 
process such as ribosomal protein 
60S. Thus, the stimulation of 
HSPs observed at the clinical level 
confirms the in vitro transcriptomic 
data.

Interestingly, the study also 
showed that at 2%, the test active 

stimulated the expression of UDP-glucuronic 
acid decarboxylase 1, an enzyme involved in the 
glycosaminoglycans synthesis pathway. More-
over, skin barrier functions could be reinforced 
by the active as it stimulates proteins belonging 
to late cornified envelope, such as Late cornified 
envelope protein 1B and Late cornified envelope 
protein 3B.

Discussion
A novel skin care active was developeda to 

mimic the mechanisms of resurrection plants. 
In addition, the ingredient was inspired by 
reports of the benefits of galactinol against 
biotic and abiotic stresses in other types of 
plants (described elsewhere);9 notably, beyond 
protective and metabolic activities, galactinol 
also may function as a signaling molecule for 
the induction of plant disease resistance.11

Figure 8. Elasticity and firmness parameters measured before and after treatment with 
a cream containing the test active (2%) or a placebo

Ns = non-significant; * = p < 0.05; ** = p < 0.01; *** = p < 0.001

Check out Antioxidant Defense in our  
April 2022 edition.

Fullerene Nanoparticles 
Power Skin Penetration
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Resurrection plants can survive long 
periods—months, and even years—of severe 
dehydration caused by drought stress. To endure 
such conditions, they can reprogram their tran-
scriptome, profoundly altering metabolism in 
terms of an alternative energy supply, hormone 
signal transduction, antioxidant defense and the 
prevention of DNA/protein damage.10 They also 
produce high levels of protective RFO sugars 
(raffinose, galactinol, stachyose, verbascose), 
trehalose and sucrose. Upon water exposure, 
however, resurrection plants can quickly reacti-
vate their metabolism, turning from a death-like 
state to a lively looking plant.

In the present work, the galactinol-
containing test active demonstrated, in human 
keratinocytes and fibroblasts, its ability to 
boost the skin’s defense mechanisms by stimu-
lating detoxification and DNA repair genes. It 
also stimulated the expression of genes coding 
for three different HSPs that protect protein 
conformation and maintain skin homeostasis. 

In addition, the test active increased HA lev-
els in the skin, which suggests skin-hydrating 
properties since this molecule is known for 
its strong capacity to retain moisture.11 More-
over, with aging and UV exposure, HA levels 
decrease; therefore, the active ingredient’s 

Table 1.  Proteins from human and skin microbiota origins regulated by 2% test active

Origin Function Protein name Fold change p value

Microorganisms
Antioxidant (ROS 

decrease/ 
detoxification)

Super oxide dismutase (bacteria) 1.307 0.0009

Limonène 1,2-monooxygenase (bacteria) 1.239 10-7 

Thiredoxin (fungi) 1.135 0.004

Microorganisms 
/human skin 
cells

Metabolism 
(energy 
increase / 
glycolysis)

Glyceraldehyde-3-phosphate dehydrogenase 
(bacteria) 1.241 0.00047

Glyceraldehyde-3-phosphate dehydrogenase 
(fungi) 1.426 0.00001

Glyceraldehyde-3-phosphate dehydrogenase 
(human) 1.125 0.00001

Triosephosphate isomerase (bacteria) 1.236 0.003

Triosephosphate isomerase (human) 1.085 0.014

Enolase (bacteria) 1.39 0.00005

Enolase (human) 1.132 10-6

Proteostasis 
-protein 
quality control/ 
ribosome 
synthesis)

60 kDa chaperonin (bacteria) 2.677 10-15

HSP70 binding protein1 (HSPB1) (human) 1.381 0.003

Ribosomal protein 60S (bacteria) 1.391 0.00005

Ribosomal protein 60S (human) 1.260 0.001

Human skin 
cells

Anti-inflammatory
CD81 1.381 0.0001

Complement 8B (lytic complex) 0.766 0.00003

Skin barrier 
function 
(stratum 
corneum/ 
waterproofing)

Late cornified envelope protein 3B 1.349 0.007

Late cornified envelope protein 1B 1.245 0.05

Mechanical 
properties and 
hydration (GAG 
synthesis)

UDP-glucuronic acid decarboxylase 1 1.209 0.03

Key: orange = bacteria; yellow = fungi; blue = human
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HA-stimulating effects suggest it reinforces the 
skin’s resilience capacity, enabling it to better 
defend itself against the deleterious conse-
quences of harsh climatic conditions.12

Since skin’s health and resilience are also 
strongly linked with its microbiota, the active 
ingredient was tested for interactions with skin 
microbiota. Results showed it improved interac-
tions between the skin and its microbiota in 
volunteers who were photo exposed to simulate 
harsh environmental conditions. Indeed, the 
test active supported the microbiota synthesis of 
molecules that benefit skin, such as antioxidant 
enzymes or proteins involved in proteostasis. 

The described protective activities were 
confirmed in a clinical study of photo-exposed 
volunteers having slackened, less elastic and 
wrinkled skin.13, 14 The active improved skin’s 
microrelief, firmness and elasticity, efficiently 
preventing premature aging or the aggravation 
of skin aging by harsh environmental condi-
tions. Furthermore, considering UV is also 
known to alter skin microbiota composition and 
function,15 the active could potentially protect 
skin microbiota by enhancing their defense 
capacities and imparting other beneficial 
skin properties. 

Conclusion
The experiments presented here have dem-

onstrated it is possible to transfer the properties 
of galactinol from plants to the human skin to 
support the antioxidant process, repair damaged 
DNA and ensure good protein conformation 
maintenance. Just as galactinol sugar does 
for plants, the test activea can support skin’s 
resilience under stressed conditions. In addi-
tion, it can strengthen interactions between the 
skin and its hosts to stimulate the production 
of enzymes implied in defense mechanisms. 
Inspired by plants and sourced through an 
eco-friendly process, the biomimetic active is 
proposed to support the skin as it adapts to the 
challenges of a changing environment.
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pH is critical for many 
biological processes. Most 
enzymatic reactions are pH 
dependent. Consequently, 
pH is highly regulated by 
different organs, tissues or 

even cells within very specific and often very narrow 
pH ranges. 

The skin’s surface pH is acidic, which is important 
for many processes involved in the synthesis and 
maintenance of the skin barrier.1-3 For example, two 
enzymes, acidic sphingomyelinase and b-glucocer-
ebrosidase, that are involved in ceramide formation 
have an optimal pH of ~5.4, 5 

The skin’s acidic pH is also involved in the regula-
tion of stratum corneum desquamation, and it keeps 
proteolytic enzymes in check. Conversely, elevated pH 
levels result in the rapid degradation of corneodes-
mosomes and consequently, in compromised stratum 
corneum integrity.6

The present article briefly explores the natural 
pH level of healthy skin and considers the implica-
tions on skin health as these levels fluctuate. Factors 
considered include the skin microbiome, topical 
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San Francisco, USA

products, acidification of the skin surface, buffering capacity and 
locking in the optimal pH. 

Natural pH of Skin
Determining the optimal or natural skin surface pH is a 

difficult task, as skin is exposed to an external environment that 
constantly challenges skin and its pH. Skin pH also slightly varies 
with age, body location, ethnicity or even circadian rhythms.7-9 
Most numbers given as the natural skin surface pH come from pH 
averages of the distributions measured in different studies. 

Since most factors that can affect skin pH, such as water, 
soaps, detergents, cosmetics or even sweat, tend 
to increase the surface pH, the reported 
averages measured in many studies 
may be skewed toward higher 
pH values. Therefore, the 
optimal pH range of skin 
likely lies somewhere 
between 4.5 and 5. 
In a recent study, 
the authors 
introduced a 
24-hr washout 
period without 
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water contact or any cosmetic products and 
concluded the natural skin surface pH is likely 
around 4.7.10  

pH and the Skin Microbiome  
The acidic pH of the skin surface is also an 

important factor for maintaining a healthy skin 
microbiome balance. For example, a decrease 
in pH can reduce potential pathogenic bacterial 
growth. More specifically, a low pH of around 5 
inhibits the growth of bacteria such as Staphy-
lococcus aureus, Escherichia, Pseudomonas spp 
or Propionibacterium acnes, and supports the 
growth of Staphylococcus epidermidis, a resident 
skin microflora member.10, 11

pH and Topical Products
As stated, many topical cosmetic products 

and even tap water have a higher pH than is 
optimal for skin; tap water ranges between pH 
6.5 and 8.5, according to the EPA standard, 
and treatment with it can increase skin pH for 
a couple of hours.10 Although there are some 
specialized low-pH skin care products, most 
cosmetic products have a pH of above 5.12 Some 
soaps are even as high as a pH of 12.5. 13 These 
substances can all have a major impact on the 
skin surface pH, which has health implications. 

For example, frequent pH increases due 
to cleaning with water, cleansers or soaps, 
or applying leave-on products may result in 
prolonged pH increases that can adversely influ-
ence the barrier repair mechanism.14 Studies 
also have shown that high-pH solutions increase 
stratum corneum welling and lipid rigidity.15 
Other research has found a significant correla-
tion between the alkaline pH of cleansers and 
skin irritation.13

Low pH formulation of lactic acid (pH 3.7-4) 
led to a reduction in TEWL and consequently, 

an improvement in barrier function.

Figure 1. Skin pH fluctuation throughout the day due to different activities

The global skin care market is set to 
grow by US $38.03 billion between 
2020 and 2025 (a CAGR of 4.82%).

Source: Technavio
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Acidification and Skin Health
Conversely, topical leave-on products 

formulated at lower pH levels can reduce the 
skin surface pH, resulting in positive effects 
on the skin. For example, it has been shown 
that the application of acidic water to skin 
reduces the surface pH while decreasing levels 
of resident S. aureus.16 Another study showed 
that low pH formulation of lactic acid (pH 3.7-4) 
led to a significant decrease in skin surface 
pH and reduction in transepidermal water 
loss—and consequently, an improvement in 
barrier function.17 

Hachem, et al., demonstrated that acidifica-
tion of the stratum corneum using polyhydroxy 
acids improves permeability barrier homeostasis 
and stratum corneum cohesion and integrity.16 
Still another study showed the positive effects 
of o/w emulsions with a pH of 3.5-4.0 on the 
barrier of aged skin.8 

In relation, a direct comparison of the effects 
of a four-week treatment with w/o emulsions 

having a pH 4-5.8 in elderly skin demonstrated 
that pH 4 formulations had significantly better 
outcomes. These more effectively improved skin 
hydration, the structure of lipid lamellae and 
resistance to a sodium dodecyl sulfate (SDS) 
challenge than pH 5.8 emulsions.18 

pH Buffer Capacity 
Another important factor related to pH is 

buffer capacity, which is the measure of a solu-
tion to resist pH change by either absorbing or 
desorbing H+. The higher the pH buffer capac-
ity, the better the solution resists pH change. pH 
alone, however, does not tell how a formulation 
can withstand pH fluctuation and resist pH 
change. For example, even if a formulation has 
pH of 5 or lower but a very low pH buffer capac-
ity, the formulation may easily change pH when 
applied to the skin and have very little effect on 
the skin surface pH. 

In a 2018 study, Wohlrab and Gebert 
assessed 58 leave-on products that claimed skin 
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barrier protection. They found that only eight of 
these 58 products had pH of 5 or lower, and of 
those eight products, only four had a significant 
(> 0.5 moles) pH buffer capacity.12 Many current 
formulations do not have a buffering system. 
Others contain buffers with pKa values that are 
drastically different from the product’s pH value, 
basically rendering them useless for maintain-
ing the proper pH. 

Locking in an Optimal pH 
In most studies demonstrating a positive 

effect of lowering skin surface pH, acidify-
ing agents were used with significantly lower 
pH values than the typical pH of skin. This 
approach resulted in a temporary but acute 
acidification of the skin surface. Such an acute 

acidification can be irritating for sensitive skin. 
Locking in the optimal skin surface pH for an 
extended time may result in better-tolerated 
outcomes. Formulations with high buffer 
capacities at the optimal pH level will likely 
provide such results. 

Mimicking skin’s natural pH buffer system 
can provide additional benefits. Many molecules 
that contribute to the acidic pH of skin, such as 
free fatty acids, amino acids and hydroxy acids, 
have pKa values that are within the desirable 
pH range. It is important to note, however, 
that when assessing the buffering capacity of 
the product, it should be tested on skin. Many 
molecules in the buffering system may permeate 
the skin, affecting the composition of the buffer 
on the skin surface. 

 Treatment with lower-pH (4) emulsions 
improved aged skin's hydration, lipid lamellae 
structure and resistance to SDS challenge.

Research
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Conclusions
The importance of an acidic surface pH for 

healthy skin is well-documented. Consequently, 
the acidification or maintenance of an acidic 
surface pH have been used as approaches to 
improve skin health. Although some skin care 
products are currently in the desired pH range, 
next-generation skin care products will ideally 
place more emphasis on actively maintaining 
the skin surface pH at the optimal levels.
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Hydration has been a 
key cosmetics concern 
and core marketing 
benefit claim for decades. 
Especially now, hand skin 
dehydration is a common 

concern for many consumers using aggressive hygiene 
procedures. Responding to this need, a novel sustain-
able cosmetic ingredient for moisturizing skin care was 

developed by upcycling side streams from Lactobacil-
lus probiotics manufacturing. 

To test the ingredient's efficacy, however, the 
current researchers sought to evaluate moisturiz-
ing effects beyond the limits of stratum corneum 
water content measurements for a more holistic 
approach. Considering that skin surface changes 
that occur after a moisturizer is used—i.e., 
increased suppleness, decreased roughness, 
soothing sensations, lessened discomfort, 
etc.—are of high importance to user satisfac-
tion, capturing reliable images of these 
changes occurring in skin and objectively 
quantifying skin surface parameters would 

bring interesting additional information 
to standard skin capacitance 

measurements. There-
fore, to investigate 

the moisturizing 
effects of the 

postbiotic 
ingredient, 
a combined 
approach  
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was used in a case study of hand skin that 
included standardized corneometric measure-
ments of the stratum corneum, and digital 
macro images captured and analyzed using a 
novel high quality camera developed to provide 
high resolution images, a three-dimensional 
(3D) reconstruction of the skin surface pattern, 
and objective parameters to follow up under the 
effect of a moisturizer. 

The skin microrelief pattern consists of 
polygonal plateaus, mainly triangles or quad-
rangles, delineated by furrows.1-3 These furrows 
are classified according to their length and 
depth. Only the primary lines, i.e., the widest 
and the deepest (30-100 µm deep relative to the 
skin surface) are visible to the naked eye, while 
secondary lines are shallower (5-40 µm) and 
narrower. This topography would mainly relate 
to the 3D organization of the dermis and subcu-
taneous tissue, and would reflect the functional 
state of the skin.4-6 This pattern is clearly visible 
on the back of the hand skin and evolves with 
intrinsic (age, dryness, etc.) 7-8 and extrinsic fac-
tors (UV exposure, relative humidity, etc.).9-11 

Microrelief pattern parameters previously 
were demonstrated to improve under the effect 
of moisturizers, compared using a similar 
approach to that described here in untreated 
forearm skin.12 Presented here are the results of 
such an investigation combined with corneo-
metric measurements in a clinical study of hand 
skin. As will be shown, this approach provided 
added value for future clinical investigations.

Furthermore, the development of a reliable 
scientific tool for visualization is important to 
claims substantiation and the accurate reading 

and interpretation of complex results. As such, 
the findings from the moisturization assess-
ments were projected in a model using a method 
of continuous color mapping, which helped to 
objectively display differences between the test 
ingredient and the placebo.

Clinical Test Design
A clinical test was performed in Paris during 

winter in a panel of 13 healthy female and male 
subjects from 22 to 53 years old. The investi-
gated product was an o/w emulsion containing 
20% of the cosmetic ingredient of interest (INCI: 
Lactobacillus Ferment (and) Lactic Acid (and) 
Pentylene Glycol (and) Sodium Benzoate (and) 
1,2-Hexanediol (and) Caprylyl Glycol). 

Upcycled sourcing: As noted, the postbiotic 
was upcycled from side streams of Lactobacillus 
probiotics manufacturing. During production, 
Lactobacillus sp. is fermented in a vessel, centri-
fuged and separated into biomass (probiotics) 
and supernatant (fermentation broth). The 
biomass is used in consumer health care and 
foods but the supernatant is often discarded. 
The potential of this micronutrient-rich super-
natant for skin care applications was identified 
for moisturizing benefits, which led to the 
development of the postbiotic ingredient.

Test formula and protocol: A test formula 
containing the ingredient or a placebo was 
applied randomly to the right or left hand at 
a rate of approximately 2 mg/cm2. During the 
4-hr duration of the study, the subjects were 
instructed not to wash or wipe off their hands, 
and to avoid any rubbing of the skin on both 
hands. Measurements and images were per-
formed at the laboratory but subjects followed 
their normal daily routine. The entire study and 
analyses were performed blindly and randomly 
by subjects and data processors/analysts.

Image acquisitions: Images of the backs of 
the hands before and four hours after product 
application were taken in two skin locations, 

Developing a reliable scientific tool for 
results visualization is important to claims 
substantiation and the interpretation of 

complex results. 

The hand care products market is 
expected to expand with a CAGR of 
4.76% from 2021 to 2027.

Source: Maximize Market Research
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designated by a 4-cm diameter (12.6 cm2) circle 
drawn on the skin, using a macro cameraa (see 
Figure 1). The camera is connected to a device, 
e.g., computer, tablet or smartphone, via a Wi-Fi 
network and a web application previously set with 
study information including subject number, time 
points, skin area(s) selection, etc. The imaging 
system is composed of 12 concentric white LED 
lights and a high-resolution CMOS sensor with 
cross- or parallel-polarization filters. Skin surface 
images can be acquired in three seconds without 
polarization filters, under cross-polarization 
and with parallel-polarization (see Figure 2). 
These images are recorded as 1640 × 1232 pixels 
RGB, JPEG fine format, providing a resolution of 
18.43 µm/pixels. 

Images are captured by placing the camera 
cache in tight contact with the skin surface. The 
application pressure is controlled by the software, 
which includes an automatic quality control 
algorithm that calculates the differences of focus 
in a concentric way, from the center to the edges 
of the area, and translates the result into a quality 
"level." That level of quality is displayed live on the 
screen during the acquisition step by the user and 
kept in the image raw data file; images judged as 
poor quality are not used for further analysis.

To measure skin surface pattern characteris-
tics, 3D depth maps with the same resolution as 
2D images are computed from six images of the 
skin surface acquired under six different angles—
creating, in each angle, shadows that depend on 
the skin topography—using a shape-from-shading 
algorithm (see Figure 3).13-15 

Image analysis: A region of interest was 
delimited from the center of the image with a 
diameter of about 2 cm. Roughness parameters 
including Spa—the arithmetic average variation 
of surface amplitudes on the entire surface, deter-
mined based on the variation between the gray 
level of one pixel and the mean gray level from all 
analyzed pixels in relation to the total number of 
pixels—and Ra in one direction, i.e., the orthogo-
nal to network orientation, were determined. 

Other roughness parameters were computed 
from one selected profile over the surface that 
was either automatically detected as the most 
orthogonal to the skin micro-relief pattern main 
direction (if anisotropic) or randomly (if isotro-
pic).12 The parameters studied relative to furrows 
were the mean depth and mean area. Similarly, 
ridge parameters were computed considering only 

Figure 1. Image acquisition

Figure 2. 2D images for roughness 
analysis obtained by camera acquisitions

Figure 3. 3D images for roughness 
analysis obtained by camera acquisitions

a SkinCam, Newtone Technologies, Lyon, France
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skin-comforting effects. For comparison, similar 
studies in forearm skin using 5% and 10% of the 
test ingredient showed significant moisturizing 
effects verus untreated skin (data not shown). 
In relation, an ex vivo test showed that at 2%, 
the postbiotic ingredient supported filaggrin 
production in skin explants, imparting barrier-
strengthening effects (data not shown). 

In the present work, four hours after appli-
cation, a statistically significant improvement 

Figure 4. Moisturization results by corneometric measurements

D T1h-T0 and T4h-T0 average values presented; ** statistically significant versus placebo (p < 0.05) 

Figure 5. Moisturization results by skin surface texture 
measurements (Spa)

D T4h-T0 average values and S.E.M. presented; ** statistically significant versus placebo (p <  0.05)

elements of the profile over the average altitude 
of the profile: the mean height of ridges and the 
mean sectional area of ridges.

Corneometry measurements: The stratum 
corneum capacitance was measured using a 
corneometerb before application and one hour 
and four hours later on the same sites where 
the images were taken. Triplicate measure-
ments were performed at each time point and 
each location. The average was considered the 
experimental value.

Statistical analysis: For all 
the data related to skin relief, 
the mean + standard error of 
the mean (SEM) of the data 
from all subjects for a time 
point was calculated, compar-
ing changes in the hand treated 
with the test product with the 
placebo. Normality of distribu-
tion was verified using the 
Shapiro-Wilk test. 

In the case of a normal 
distribution, homogeneity of 
variance was first checked using 
Levene’s test. An ANOVA was 
then performed to determine 
if parameters were affected 
by time. In case of variance 
homogeneity, pairs comparisons 
were made using the Tukey 
method. In the case where data 
distribution was not normal or 
variance was not homogeneous, 
the effect of time on parameters 
was studied using the non-para-
metric Friedman test and pair 
comparisons with the Nemenyi 
method; p values below 0.05 were 
considered significant.

Measurement 
Results

Corneometric measurements 
confirmed the postbiotic formula 
increased moisture in treated 
hands by up to 44.09% versus 
the placebo as soon as one hour 
after application (see Figure 4). 
This demonstrated immediate 

b Corneometer CM825, Courage + 
Khazaka Electronic, Köln, Germany
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surface and one profile of the image showed a 
decrease, indicating a smoothing effect, whereas 
this parameter increased over time in placebo-
treated skin. 

A previous study showed an increase in the 
roughness parameters over the course of one day 
in untreated forearm skin,12 which could have 
been due to the circadian evolution of skin’s sur-
face roughness. The current results show similar 
effects. The placebo would not likely be counter-
balancing this natural evolution of skin surface 
roughness, whereas the test formula could. 

The benefit of the test formula was also statis-
tically significant versus the placebo on the mean 
ridges height parameter. This result supports the 
effect measured over the whole analyzed skin sur-
face and brings a new element to understanding 
the intrinsic evolution of the skin’s micro-relief 
pattern under the effect of the postbiotic formula. 
Again, with the placebo, skin showed an opposite 
evolution over time.

Discussion and Visualization
These results show complementary informa-

tion given by each of the investigational methods. 
Corneometric measurements helped to highlight 
the immediate effect of the test formula, with 
statistical improvements in the water content of 
the stratum corneum versus the placebo as soon 
as one hour after application. Image analysis 
demonstrated a lasting effect of the active for-
mula versus the placebo on skin surface texture 

Figure 6. Moisturization results by skin surface 
texture measurements (Ra)

D T4h-T0 average values and S.E.M. presented; ** statistically significant 
versus placebo (p <  0.05)

Testing

Effects on the mean 
ridges height supported 
those measured on the 
skin surface, bringing 

a new element of 
understanding to the 
postbiotic's benefits. 

in the skin surface pattern was observed in 
postbiotic-treated skin versus the placebo, 
based on roughness and microrelief pattern 
parameters computed from 3D images (com-
parison between product effects, p < 0.05) (see 
Figures 5, 6 and 7). In particular, Spa and Ra 
parameters reflecting roughness over the whole 
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quality. Moreover, the macro images provided a 
clear and objective visualization of the evolution of 
skin's micro relief over time. 

To raise the level of visualization of these 
results and make the corneometric values as visual 
as the microrelief pattern images, an algorithm 
was developed to project the moisturization 
results visually on a 3D whole hand skin model. 
This algorithm of continuous mapping was first 
developed to enhance the visual understanding of 
skin moisture levels in different locations of the 
face;16-18 it was applied here to the hands. 

The corneometric average values obtained in 
the two locations of each hand were translated 
visually as color—strictly respecting actual 
results—based on a gray to blue color bar. Here, 
gray levels corresponded to the lowest measured 
capacitance values, white values represented 
average values and blue levels depicted the highest 
values. These color levels were mapped on a 3D 
hand model, in each of the respective measured 
areas, then interpolated across the entire skin on 
the backs of the hands to reflect a holistic interpre-
tation of the results (see Figure 8). 

Conclusions
Thanks to this combined approach, the 

positive performance of a postbiotic ingredient 
in a test skin moisturizer skin was demonstrated 
both by moisture content measurements in the 
stratum corneum, and by skin microrelief pattern 
qualities. Interestingly, each approach brought 
complementary information in terms of data and 
an understanding of the resulting benefits for skin. 
The formula’s efficacy at different time points of 
the studied kinetics also was demonstrated. Both 
methods showed similar result tendencies and 
statistically significant results versus the placebo. 
Based on this approach, the positive impact of 
the given postbiotic on skin moisture and the 
importance of such ingredients for skin care has 
been elucidated.
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KEY POINTS

• Formulating modern sunscreens 
restricted by regulations, ingredient 
mandates and texture preferences is 
a challenge.

• This article considers options to 
provide effective UV protection 
that checks all the boxes.

Developing a good sunscreen is a challenge 
for even the most experienced of formula-
tors. Indeed, the proper balance between 
aspects of pleasantness, stability, safety 
and efficacy is required in any type of cos-
metic but in a sunscreen, these elements 

are delicately interconnected. Recent claims related to sustainability 
and environmental impact have also come into play, further adding 
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to the complexity of sunscreens. The formulator 
is therefore given the arduous task of making 
the marriage of all these elements work.

Starting with the basics, a sunscreen must 
protect the skin against UV radiation. While 
in the past, the focus was primarily on shield-
ing against UVB radiation, today the aim is to 
achieve broad-spectrum protection, ensuring 
the right ratio between UVA and UVB follow-
ing recommendation 2006/647/EC.1 More and 
more products also claim to protect the skin 
against infrared (IR) radiation and blue light.2 
Water, abrasion, sweat resistance, suitability 
for babies or sensitive skin, and use on wet skin 
are additional recent efficacy requirements for 
modern sunscreen products. 

While ensuring all these features, the 
product’s application to the skin must not be 
forgotten. This is an essential aspect for any 
cosmetic but holds greater significance in 
sunscreens.3 One reason is that sensory char-
acteristics promote consumer compliance so 
the correct amount of product is applied in the 
correct way to meet the indications of COLIPA 
Recommendation No. 23-2009 (2 mg/cm2—
equal to six teaspoons of lotion for the body 
of one average adult person). This ensures the 
product is as effective as was determined during 
independent testing.4 

To provide the required protection, the 
combination of UV filters used in sunscreens 
must be properly dissolved and dispersed in the 
vehicle, and this condition must be maintained 
throughout the entirety of the product’s shelf 
life. Moreover, the product applied to the skin 
should form an even, equalized film and its skin 
absorption should be minimized.5 

UV filters are chosen based on their foreseen 
performance in terms of SPF value. In some 
cases, certain filters as avoided as they are 
banned in given regions due to concerns over 
bioaccumulation and the potential impact 
on coral reefs and the marine ecosystem. In 
addition, in recent years, many filters have been 
(or still are) under review for human safety by 
institutions including the Scientific 
Committee on Consumer Safety 
(SCCS), in Europe. This organization 
publishes opinions on ingredients 
that in some cases, heavily limit the 
maximum percentage permitted.

As if all these challenges were 
not enough, creating products with 

novel textures, or formulas that embrace recent 
trends for silicone-free, waterless/low water and 
natural ingredients can complicate matters. It’s 
no wonder why sunscreens challenge even the 
most experienced formulators. Following are 
sunscreen formulation considerations in light 
of regulatory reforms, followed by texture and 
trend implications.

Changing 
Regulatory Landscape

In November 2018, the European Com-
mission adopted a review of Regulation (EC) 
No. 1223/2009 on cosmetic products, which 
established a priority list for the assessment of 
28 potential endocrine disruptors not already 
covered by previous bans or restrictions. 
Fourteen of these substances were treated with 
higher priority (list A); among them, four UV 
filters were evaluated: homosalate, 4-methylben-
zylidene camphor (4-MBC), benzophenone-3 
(BP-3) and octocrylene.

Homosalate: In the SCCS Opinion, con-
sidering concerns related to the relevance of 
potential endocrine-disrupting properties, it 
was concluded that homosalate is not safe when 
used as a UV filter in cosmetic products at con-
centrations of up to 10%. However, the evidence 
for endocrine-disrupting effects is not conclu-
sive and an extremely low toxicity value was 
derived from new studies and used to calculate 
homosalate’s margin of safety. Consequently, a 
maximum allowed concentration of 0.5% has 
been deemed as safe for this ingredient.6

4-MBC: Regarding 4-MBC, the SCCS 
concluded there is sufficient evidence that it 
may act as an endocrine disruptor, with poten-
tial effects on both the thyroid and estrogen 
systems. More importantly, it is not possible to 
derive a maximum concentration for the safe 
use of 4-MBC because its genotoxicity potential 
cannot be excluded.7

BP-3: Better results befell BP-3 and octo-
crylene. For BP-3, the currently available 
evidence for endocrine-disrupting properties 
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was found to be inconclusive and equivocal by 
the SCCS. Since a renewed safety assessment, 
the SCCS concluded that BP-3 is safe for the 
consumer when used as a UV filter at up to a 
maximum concentration of 6% in face cream, 
hand cream and lipsticks; in sunscreen products 
in the form of body cream, propellant and pump 
spray, the maximum percentage is decreased to 
2.2%. Moreover, the use of BP-3 at up to 0.5% in 
cosmetic products to protect the formulation is 
also considered safe for the consumer.8

Octocrylene: The SCCS considers octo-
crylene safe as a UV filter at concentrations of 
up to 10% when used individually in cosmetics 
or when combined in sunscreens. The excep-
tion is sunscreen propellant sprays, in which 
the ingredient’s concentration should not 
exceed 9%.9 

Octocrylene had been criticized in recent 
years for unclear reasons but appears to have 
been redeemed in the eyes of regulators. It is 
possible that restrictions on the ingredient were 
related to user sensitivity and its potential to 
cause contact allergy. Contact and photo-contact 
allergies to octocrylene have been reported but 
are rare in the general population. Further-
more, previous photosensitization to topical 
ketoprofen is apparently a prerequisite for these 

reactions, although the mechanisms for this are 
still unknown.10, 11

Formulation Implications
For the formulator, regulatory changes 

can result in the need to reformulate products 
containing UV filters that are no longer permit-
ted. If some filters must be given up, increased 
amounts of other filters in the formula or the 
introduction of new ones becomes necessary. 
This can affect not only the effectiveness of a 
sunscreen, but also its stability. These problems 
are dramatically enhanced in products with 
a high SPF, where the selection of the right 
combination of UVB and UVA filters is essential 
to reach a broad-spectrum level of protection. 

Notably, some filters, when used in a precise 
ratio, allow for a synergic effect. These include:

• Diethylamino hydroxybenzoyl hexyl benzo-
ate and ethylhexyl triazone in 3:1 ratio;

• Octocrylene and butyl methoxydibenzoyl-
methane in a ratio of approx. 3:1;

• Octocrylene, butyl methoxydibenzoyl-
methane and bis-ethylhexyloxyphenol 
methoxyphenyl triazine; and

• bis-Ethylhexyloxyphenol methoxyphenyl 
triazine and diethylhexyl butamido triazone 
and butyl methoxydibenzoylmethane.12

In sunscreen products with high percent-
ages of oil-soluble UV absorbers, it is important 
not only to choose the right type and amounts 
of oils to ensure proper solubilization, but 
also to balance the different filters used. This 
type of interaction is more evident in formula-
tions where the efficacy-stability balance is 
highly precarious.

Formula 1 provides an example of lipo-
alcoholic gel with an SPF of 50+. 
As a result of ongoing legisla-
tive changes, the original filter 
composition of this formula 
has been revised. The addition 
of bis-ethylhexyloxyphenol 
methoxyphenyl triazine (BEMT) 
required special formulation 
efforts because in addition to 
its known poor solubility in 
ethanol (< 0.5%),13 a recent study 
described how solvent mixtures 
containing ethanol provides an 
excess of strongly polar groups 
in the system. As a result, there 
is the risk that the otherwise 

The sun care market is expected to be 
valued at $14.7 billion by 2028.

Source: Grand View Research 
(www.prnewswire.com)

Formula 1. Lip-alcohol Gel with SPF 50+

     %w/w
Alcohol Denat. 40.0-55.0
Thickener 1.0-2.5
Dibutyl Adipate 15.0-25.0
Octocrylene 7.0-10.0
Ethylhexyl Salicylate 3.0-5.0
Butyl Methoxydibenzoylmethane 3.0-5.0
Bis-Ethylhexyloxyphenol Methoxyphenyl Triazine 1.0-2.0
Diethylhexyl Butamido Triazone 5.0-10.0
Polymers for Water Resistance 1.0-3.0
Antioxidants qs
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favorable interactions between BEMT and 
polar oils such as dibutyl adipate is impaired. 
These negative interactions could drastically 
reduce the filter solubility in the system.14 In this 
lipo-gel formula, the addition of BEMT is made 
possible by the simultaneous presence of dieth-
ylhexyl butamido triazone in a ratio of > 5:1.

In other types of products such as o/w emul-
sions, the composition of the internal phase 
greatly affects the stability of the formula. Its 
modification should not be underestimated. 
Resolving any instabilities by increasing the 
emulsifier system often seems the quickest 
solution; however, even small additions can 
significantly affect the ability to achieve satisfac-
tory water resistance.15

In a sunscreen product, a new problem never 
comes alone; the increase in emulsifiers can 
promote the penetration of filters into the skin. 
This can generate safety issues, especially if the 

formula is intended for children, whose skin is 
thinner than that of adults. Increased emulsi-
fiers may compromise the effectiveness of the 
sunscreen product itself.16 

The addition of polymers to form a film 
on the surface of the skin is essential. Along-
side the classic, high-performance acrylates, 
naturally derived polymers that match market 
demands for naturalness and biodegradability 
have gained ground in recent years. Examples 
include maleated soybean oil glyceryl/octyldo-
decanol esters, capryloyl glycerin/sebacic acid 
copolymer, and diisostearoyl polyglyceryl-3 
dimer dilinoleate. Moreover, small additions of 
waxy ingredients may help to improve product 
adhesion to the skin surface.

Trends and Textures
Environmental concerns over sunscreens, 

as previously noted, are at the forefront of 

With regulatory constraints, ingredient 
mandates, etc., it’s no wonder why 
sunscreens challenge even the most 

experienced formulators. 
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consumers’ minds. In 2020, the Pacific nation 
of Palau became the first country to ban the use 
of sunscreens containing the compounds BP-3, 
ethylhexyl methoxycinnamate, octocrylene 
and 4-MBC (in addition to the preservatives 
butylparaben, benzylparaben, triclosan, methyl-
paraben and phenoxyethanol). Other countries 
or regions have followed in these footsteps, 
including: ecotourism reserves in Mexico, the 
USA (Hawaii, Key West and the U.S. Virgin 
Islands), Bonaire, Arub and marine national 
parks in Thailand.17

Some studies have shown the potential 
impact of given UV filters on the marine 
environment; the first and foremost being 
BP-3, which has been linked to coral damage 
including bleaching, DNA alterations and 
deformation.18, 19  Other studies have highlighted 
similar effects on marine species caused by zinc 
oxide and titanium dioxide20 but since these 
are all in vitro studies, the conditions used 
to test for the potential toxicity of UV filters 
are unlikely to be replicated in reality.21 In the 
environment, UV filters are generally found 
in concentrations far below their no observed 
effect concentrations (NOEC). As such, there is 
currently no evidence to support the hypothesis 
that sunscreen ingredients are the primary 

cause of significant damage to 
aquatic life.22

On the Australian Museum 
website, the five major fac-
tors reported that lead to 
coral bleaching include: the 
warming or cooling of waters, 
excessive or too low levels of 
light, elevated nutrient levels, 
excessive phosphorous content 
and shipping accidents. Sun-
screens are not mentioned.23

It is unquestionable that 
consumer attention to envi-
ronmental sustainability is 
growing, turning a generalized 
trend into a real need. Many 

types of cosmetic products are translating this 
need to limit or exclude given ingredients from 
a formula, such as water or ingredients that are 
not biodegradable, into new texture propos-
als.24 Waterless bars provide one example.

In terms of sunscreens, limited examples 
of innovative and sustainable textures are 
available today. These are mainly products 
containing only physical filters (possibly 
non-nano) and in solid form. While sunscreen 
sticks with mineral filters (see Formula 2) are 
not dramatically different, in order to make the 
product eco-friendlier, one might instead focus 
on the choice of packaging or a refill option to 
further the sustainability impact.

Given the multitude of features and require-
ments that a solar protection product must 
meet, it is not surprising there are concrete 
limits to the possibilities of innovative solu-
tions. It is important to remember, however, 
that the perceived texture of the product is 
significant and it supports appropriate use by 
the consumer to achieve the tested protection.

Conclusions
Even if a sunscreen formulation project 

is driven by the creativity of the formulator, 
the complete development of an efficient and 
internationally marketable sunscreen that is 
acceptable for consumers starts with a signifi-
cant number of rules and hurdles. The first step 
is the selection of the correct combination of 
UV filters, followed by their photo-stabilization 
and adequate solubilization. Then, efficient 
o/w emulsifiers are needed for an easily 
sprayable product in a no-gas pump. To quickly 

    %w/w
Isostearyl Isostearate 5.0-10.0
Limnathes Alba Seed Oil (and) Butyrospermum Parkii Butter Extract 5.0-10.0
Caprylic/Capric Triglyceride 5.0-10.0
Isoamyl Laurate 5.0-10.0
Polyglyceryl-3 Polyricinoleate 5.0-10.0
Zinc Oxide (and) Stearoyl Glutamic Acid 20.0-25.0
Copernica Cerifera Cera 10.0-20.0
Ozokerite 5.0-10.0
Candelilla Cera 2.0-5.0
Butyrospermum Parkii Butter 5.0-10.0
Bis-Diglyceryl Polyacyladipate-2  5.0-10.0
Antioxidants qs

Formula 2. Mineral Stick with SPF 50+

Check out Sunscreens U.S. 
Regulations  in our April 2022 edition.

Sunscreens and 
Pipedreams
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achieve water resistance, w/o emulsifiers are 
frequently necessary. 

These first steps should be continuously 
validated by performing a series of indica-
tive SPF evaluations—maintaining patience 
throughout. Once the results are satisfactory, the 
final success will rely on the joint cooperation of 
marketing, sales and distribution staff.  
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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.

SOOTHING CREAM FOR SENSITIVE SKIN
(BASF SE)

This soft cream was created for sensitive skin subject to 
painful or unpleasant sensations.

A. Sucrose Polystearate (and) Hydrogenated Polyisobutene  
(Emulgade Sucro, BASF SE) 2.00% w/w

Pentaerythiryl Distearate (proposed) (Cutina PES, BASF SE) 2.00
Propylheptyl Caprylate (Cetiol Sensoft, BASF SE) 3.00
Hexyldecyl Stearate 2.00
Vegetable Oil (and) Hydrogenated Vegetable Oil (and)  

Euphorbia Cerifera (Candelilla) Wax (Cegesoft VP, BASF SE) 1.00
Sodium Polyacrylate (Cosmedia SP, BASF SE) 1.00
Dimethicone 1.00

B. Water (aqua) 80.35
Glycerin 3.00
Chlorphenesin (Elestab CPN, BASF SE) 0.20
Water (aqua) (and) Phenoxyethanol (and) Glycerin (and)  

Sorbic Acid (Elestab PB Free LS 9842, BASF SE) 1.00
Xanthan Gum 0.10
Sodium Stearoyl Glutamate 0.30

C. Water (aqua) (and) Glycerin (and) Coco-Glucoside (and)  
Tetrapeptide-15 (Skinasensyl LS 9749, BASF SE) 3.00

Fragrance (parfum) 0.05
  100.00

Procedure: Heat A to 75-80°C and mix homogeneously. Heat B to 75-80°C. Add B 
to A while stirring. Allow the emulsion to cool while stirring in a continual motion. 
Avoid incorporation of air. If necessary, homogenize with a suitable dispersion until 
to approx. 55°C. Add C to AB below 40°C with mixing. Stir while cooling until RT.

RICH & PROTECTING HAND CREAM OW
(CLR Chemisches Laboratorium Dr. Kurt Richter GmbH)

In this formula, Wheat Germ Oil CLR is particularly 
suitable for skin-protection concepts and the care of 

sensitive and severely dry skin. Vitamin F Forte nurtures, 
protects and acts as a skin conditioner. ProBarrier CLR is 
especially designed for cosmetic formulations that aim to 
shield the skin against harsh environmental conditions, 
providing an extra layer of protection and an excellent, 
light skin feel. Belides ORG is a natural skin-lightening 
agent, derived from organic daisy flowers (Bellis perennis); 
it evens pigmentation and makes age spots less visible.

A. Water (aqua) 66.96% w/w
Propanediol 5.00

B. Sodium Polyacrylate (Cosmedia SP, BASF SE) 0.50
Sodium Stearoyl Glutamate (Eumulgin SG,  

BASF Care Creations) 0.50
Cetearyl Alcohol (and) Cetearyl Glucoside (Emulgade PL  

68/50, BASF SE) 3.00
Glyceryl Stearate (Cutina GMS, BASF SE) 3.00
Dicaprylyl Ether (Cetiol OE, BASF SE) 2.00
Caprylic/Capric Triglyceride (Myritol 318, BASF SE) 5.00

C. Triticum Vulgare (Wheat) Germ Oil 5.00
Tocopherol 0.04
Linoleic Acid (Vitamin F Forte, CLR Chemisches  

Laboratorium Dr. Kurt Richter GmbH) 3.00
D. Phenoxyethanol (and) Ethylhexylglycerin (euxyl PE 9010,  

Ashland LLC) 0.80
E. Water (aqua) (and) Caprylic/Capric Triglyceride (and)  

Copernicia Cerifera (Carnauba) Wax (and) Decyl Glucoside  
(and) Pentylene Glycol (ProBarrier CLR, CLR Chemisches  
Laboratorium Dr. Kurt Richter GmbH) 3.00

Bellis Perennis (Daisy) Flower Extract (Belides ORG,  
CLR Chemisches Laboratorium Dr. Kurt Richter GmbH) 2.00

F. Fragrance (parfum) 0.20
  100.00

Procedure: Mix A and B separately. Heat to 80°C. Slowly add A to B under stirring. 
Premix C and add to AB. Homogenize for a short moment. Cool under stirring. 
Add D then E in the order shown below 30 °C. Add F as desired. Mix until uniform. 

SensitiveSensitive
Skin Care andSkin Care and
Protection FormularyProtection Formulary
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DAILY RENEWAL SENSITIVE 
SKIN REVITALIZING TONER 
(Croda)

This non-drying toner, specially formulated for sensitive 
skin, provides mild exfoliation, gentle enough for daily 
use. Arlasilk PLN provides light and silky emollience 
for a fresh and revitalized skin feel, while Phytessence 
Pink Pomelo EC, an organic-certified, natural exfoliator, 
provides mild exfoliation without irritation, even for 
senstitve skin users. Phytessence Pink Pomelo EC is 
clinically proven to take days off of the skin cell renewal 
cycle. Mildness of Phytessence Pink Pomelo EC was 
assessed for sensitive skin users by a 48 hour patch test.

A. Water (aqua) 92.50% w/w
Butylene Glycol 1.00
Linoleamidopropyl PG-Dimonium Chloride Phosphate  

Dimethicone (Arlasilk PLN, Croda) 1.50
Poloxamer 407 (Synperonic PE/F127, Croda) 1.00
Glycerin (and) Water (aqua) (and) Alcohol (and) Cimicifuga  

Racemosa Root Extract (Phytessence Cimicifuga, Croda) 3.00
Sodium Benzoate 1.00
  100.00

Procedure: Combine A in order with mixing.

SKIN REPAIR CLEANSING GEL 
FOR SENSITIVE SKIN
(The Hallstar Company)

This cleansing gel for sensitive skin contains Sensolene 
Care DD and Biochemica Mango Butter Ultra to support 
moisture retention. Olivem VS Feel gives skin elasticity 
and hydration. Olivem 460 helps to maintain protective 
lipids, leaving skin clean and refreshed, never taut 
or dry.

A. Water (aqua) qs% w/w
Glycerin 3.00
Magnesium Aluminum Silicate 0.45
Xanthan Gum 0.50
Disodium EDTA 0.05

B. Olive Oil PEG-7 Esters (Olivem 300, The Hallstar Company) 4.00
Cetearyl Alcohol (and) Cetyl Palmitate (and) Sorbitan  

Palmitate (and) Sorbitan Oleate (Olivem VS Feel,  
The Hallstar Company) 4.00

Glyceryl Stearate (HallStar GMS Pure, The Hallstar Company) 0.53
PEG-100 Stearate (HallStar PEG 4400 MS, The Hallstar  

Company) 0.47
Lauryl Olivate (Sensolene Care DD, The Hallstar Company) 3.00
Mangifera Indica (Mango) Seed Butter (Biochemica Mango  

Butter Ultra, The Hallstar Company) 2.00
BHT 0.10

C. Sodium Coco-sulfate (RTD Coco Sulfate,  
The Hallstar Company) 10.00

Sodium PEG-7 Olive Oil Carboxylate (Olivem 460,  
The Hallstar Company) 10.00

D. Olea Europaea (Olive) Leaf Extract (and) Water (aqua)  
(Eurol BT, The Hallstar Company) 0.30

Preservatives qs

Procedure: Prepare A and homogenize to disperse the thickeners. Prepare B. 
Heat A and B separately to 70-75°C. Add B to A. Homogenize in a cold water 
bath to cool to 40°C. Add C and homogenize. Add D and mix until uniform; 
properties (@25°C): appearance = shiny white gel-cream; viscosity (Brk, 
RVDV-E, T-B, 10 rpm after 24 hr at RT, mPa·s): 3,000–5,000; pH = 5.0–6.0. 
 
 

SOOTHING PROTECTIVE CREAM
(Jojoba Desert (A.C.S) Ltd.)

A. Water (aqua) (and) Simmondsia Chinensis (Jojoba) Seed Oil  
(and) Xanthan Gum (and) Lecithin (and) Sclerotium Gum  
(and) Pullulan (and) Cetyl Alcohol (and) Glyceryl Stearate  
Citrate (and) Polyglyceryl-3 Stearate (and) Xylitylglucoside  
(and) Anhydroxylitol (and) Xylitol (and) Hydrogenated  
Lecithin (and) Tocopherol (and) Sodium Benzoate (and)  
Potassium Sorbate (JD Jojoba Aqua Cream Base,  
Jojoba Desert (A.C.S) Ltd.) 70.00% w/w

Tapioca Starch (and) Simmondsia Chinensis (Jojoba)  
Seed Oil (JD Jojoba Silk-like Powder, Jojoba Desert  
(A.C.S) Ltd.) 30.00

  100.00

Procedure: Mix the ingredients intensively at room temperature until a homogenous 
paste is obtained.

DIAPER LOTION PROTECTIVE SPRAY
(Lubrizol Advanced Materials, Inc.)

This mild and PEG-free sprayable diaper lotion 
is designed for babies. Pemulen EZ-4U polymeric 
emulsifier is combined with Glucate DO emulsifier, a 
vegetable-derived ingredient, to enable efficient emulsion 
stabilization at pH 5.0-5.8 with suspension of tapioca 
starch and Acticel 12 microcrystalline cellulose powder, 
in a simple cold process. Ion-Moist molecular film 
provides an immediate and long-lasting moisturizing 
effect thanks to its content of several ingredients from 
the natural moisturizing factor and Actiphyte Calendula 
GL for claimed anti-inflammatory and soothing 
benefits. Schercemol DISD ester imparts a rich feel and 
substantivity for a durable protection of the skin, without 
too much tack.

A. Water (aqua) 64.60% w/w
Acrylates/C10-30 Alkyl Acrylate Crosspolymer 0.20

B. Glycerin 3.00
Phenylpropanol (and) Propanediol (and) Caprylyl Glycol  

(and) Tocopherol (Sensiva PA 40, Ashland LLC) 0.80
C. Prunus Amygdalus Dulcis (Sweet Almond) Oil 6.00

Diisostearyl Dimer Dilinoleate (Schercemol DISD Ester,  
Lubrizol Advanced Materials, Inc.) 2.00

Methylglucose Dioleate (Glucate DO Emulsifier,  
Lubrizol Advanced Materials, Inc.) 1.00

Tocopherol 0.50
D. Tapioca Starch 11.00

Water (aqua) (and) Glycerin (and) Calcium Pantothenate  
(and) Xanthan Gum (and) Urea (and) Caprylyl Glycol  
(and) Glucose (and) Magnesium Lactate (and) Potassium  
Chloride (and) Potassium Lactate (and) Magnesium  
Chloride (and) Sodium Citrate (and) Citric Acid (and)  
Ethylhexylglycerin (Ion-Moist Molecular Film,  
Lipotec USA, Inc.) 5.00

Microcrystalline Cellulose 4.00

EXPANDED Sensitive Skin Care and Protection Formulary
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Glycerin (and) Water (aqua) (and) Calendula Officinalis  
Flower Extract (Actiphyte Calendula GL, Lipotec USA, Inc.) 1.00

Panthenol 0.55
Fragrance (parfum) 0.05

E. Water (aqua) (and) Sodium Hydroxide  
(Sodio Hidroxido 20% P/P Puro, Quimivita S.A.) 0.30

  100.00

Procedure: Mix A until complete polymer hydration. Add B to A and mix well. In a 
separate vessel, mix C until uniform. Add C to AB and homogenize with Ultra-
Turrax homogenizer (IKA) for 2 min at 6,000 rpm. Below 30°C, add D one at a 
time to ABC and mix well. Neutralize with E to pH 5–5.5. Scrape the side of the 
vessel using a spatula and continue mixing until homogeneous with rotor. Adjust 
speed as needed using rotor agitation; properties: appearance = opaque white 
off lotion; pH 5.0–5.8; Viscosity (mPa·s)** 2,000–4,000; recommended packaging: 
opaque spray; stability: passed four weeks at 5°C, RT, 40°C and 50°C; 5 freeze/
thaw cycles (-18°C/25°C).

PROTECTING HYDRO BALM
(Mibelle Biochemistry)

A. Cetearyl Alcohol 1.50% w/w
Cetearyl Glucoside 1.50
Glyceryl Stearate 1.00
PEG-100 Stearate 1.00
Pentaerythrityl Stearate 0.90
Butyrospermum Parkii (Shea) Butter 2.00
Octyldodecanol 3.00
Acacia Decurrens/Jojoba/Sunflower Seed Wax  

Polyglyceryl-3 Esters 2.00
BHT 0.02

B. Water (aqua) 64.39
Acrylates/C10-30 Alkyl Acrylate Crosspolymer (Carbopol  

Ultrez 21 Polymer, Lubrizol Advanced Materials, Inc.) 0.25
Disodium EDTA 0.10
Glycerin 3.00
Sorbitol 1.50
Sodium Polyacrylate 0.40

C. Sodium Hydroxide 0.24
Phenoxyethanol 0.80
Cyclopentasiloxane 1.00

D. Water (aqua) 3.60
Pentylene Glycol 1.00
Chlorphenesin 0.20

E. Water (aqua) 4.00
Isomalt (and) Lecithin (and) Sodium Benzoate (and)  

Water (aqua) (and) Rhododendron Ferrugineum Leaf Cell  
Culture Extract (and) Lactic Acid (PhytoCellTec Alp Rose,  
Mibelle Biochemistry) 1.00

F. Sodium CarboxyMethylbeta Glucan 0.20
Fragrance (parfum) 0.20
Cyclomethicone 0.20

EXPANDED Sensitive Skin Care and Protection Formulary

Opuntia Ficus Indica Stem Extract (and) Glycerin (and)  
Phenoxyethanol (and) Water (aqua) (AquaCacteen,  
Mibelle Biochemistry) 5.00

G. Sodium Hydroxide qs
  100.00

Procedure: Mix A and heat up to 75°C. Hydrate crosspolymer in water in B without 
stirring for 15 min. Add other components of B under strong agitation and heat up 
to 75°C. At 75°C, pour A into B under strong agitation and homogenize to homo-
geneity. At 50°C, add C individually to batch. Mix D and add at 45°C. Disperse E. 
Add E to batch below 40°C. At 35°C, add F individually to batch. Adjust pH to 5.9 
if necessary using 32% G.

SOOTHING HAND CREAM
(Vantage Specialty Ingredients)

The luxurious feel and smooth slip for this soothing hand 
cream is provided by cocoa butter. The excellent cushion 
effect is produced by tridecyl trimellitate, whereas the 
smooth application and light touch are provided by 
neopentyl glycol dicaprylate/dicaprate.

A. Water (aqua) 75.86% w/w
Tetrasodium EDTA 0.02
Disodium EDTA 0.02

B. Acrylates/C10-30 Alkyl Acrylate Crosspolymer 0.30
C. Neopentyl Glycol Dicaprate/Dicaprylate (Liponate NPGC-2,  

Vantage Specialty Ingredients) 10.00
Tridecyl Trimellitate (Liponate TDTM, Vantage Specialty  

Ingredients) 5.00
Theobroma Cacao (Cocoa) Seed Butter (Lipobutter Refined  

Cocoa, Vantage Specialty Ingredients) 2.00
Glyceryl Stearate (and) PEG-100 Stearate (Lipomulse 165,  

Vantage Specialty Ingredients) 1.20
Cetyl Alcohol (Lipocol C, Vantage Specialty Ingredients) 1.00
Cetearyl Alcohol (and) Polysorbate 60 (Lipowax P,  

Vantage Specialty Ingredients) 0.75
Phenoxyethanol (and) Methylparaben (and) Butylparaben  

(and) Isobutylparaben (and) Ethylparaben (and)  
Propylparaben (Liposerve PP, Vantage Specialty Ingredients) 0.80

D. Sodium Hydroxide 0.84
E. Dimethicone (and) Dimethiconol (DC 1403 Fluid,  

Dow Corning Corp.) 2.00
F. Fragrance (parfum) 0.20

  100.00

Procedure: Combine A with propeller at medium speed. Sprinkle B into A and heat to 
80°C. Heat C to 80°C with propeller mixing to ensure uniformity. Add C to AB and 
mix for at least 5 min at 80°C. Slowly cool to 60°C. Add D to AB and mix for 15 min 
at medium speed. Cool to 45°C with mixing. Add E and F and mix until uniform. 
The pH should be 0.3-6.4.
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NovoRetin™

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

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

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

Mibelle AG Biochemistry  |  Switzerland  |  mibellebiochemistry.com

USA office: Mibelle Biochemistry, Mahwah, NJ 07495, Phone 1-844-MIBELLE
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