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THE BEAUTY INDUSTRY IS COMPLICATED — 
SOMETIMES BY DESIGN. 
[ ABSTRACT ] Spate and DECIEM - The Abnormal Beauty Company have partnered in support of science and transparency to explore 
some of the biggest concerns facing beauty consumers today, to bring some clarity to the conversation. By combining efforts across the 
different sciences (from skin to data science), the two companies have come together to provide insight into some of the most searched 
ingredients, concerns, and questions that pop up in the beauty industry. In this report, you will gain insight into the rising concerns 
around sensitive skin, inflammation, and ingredient safety as gathered by Spate, with scientific commentary by Prudvi Kaka - DECIEM’s 
Chief Scientific Officer.

As brands and retailers continue to promote clean beauty, new misconceptions across chemical ingredients are arising. The purpose of 
this report is to explore the negative associations that consumers have when it comes to beauty-related chemicals.  This report analyzes 
over 20 billion search signals in the US to uncover the top concerns that consumers are searching alongside these ingredients.

Spate is a Y Combinator-backed company, founded by two ex-Googlers Olivier Zimmer and Yarden Horwitz who started Google's 
Trendspotting division and spotted trends such as face masks, turmeric, and cold brew.

DECIEM is a humble and happy umbrella of good beauty brands like NIOD, Hylamide, and The Ordinary. DECIEM was founded in 2013 by 
“the beauty world’s most exciting disrupter”, Brandon Truaxe. During a four-month co-op at a skincare lab, he became angry at the lack 
of passion, transparency, or insight when beauty products were being developed. After selling his first software company, many years 
later, Brandon’s frustration with the beauty industry remained and he set off to make a change in the beauty business. That change is 
DECIEM and the team is working hard to continue Brandon’s vision for a more human world of beauty.
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SPATE METHODOLOGY

+20B beauty related search 
signals in the US

Unsupervised machine 
learning to identify clusters

Trends classification for 
insights and implications

For the purpose of this report, Spate analyzed over 20 billion search signals across the beauty and ingredient categories in 
the United States (June 2021). Using machine learning, Spate classified top trending ingredients and related search data to 
determine ingredient trends and the concerns that consumers are associating with those ingredients. This report reviews 
the findings from the data, and gathers the expert perspectives from the DECIEM Lab.

Why search data? Every time a user types a query into the search bar, they are sharing what is top of mind for them — 
often including concerns, questions, and context they might not share elsewhere. Spate captures billions of queries that 
project an unbiased lens on real consumer behaviors and needs. 
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TOP INGREDIENTS
BY SAFETY CONCERN

This section analyzes consumer search data in the US 
to identify the beauty ingredients in which consumers 
are associating with safety-related concerns. The data 
compares average monthly search volume for each 
ingredient searched with the related concern, as well 
as year-on-year growth rates.

1
An exploration of ingredients searched 
alongside terms such as “toxic” and “unsafe”.

Source: Google Search Data (US), ending June 2021. 5



INGREDIENT CONCERNS AROUND SAFETY

Ingredient

dmdm hydantoin

magnesium stearate

boric acid

retinol

zinc oxide

chemical

calcium chloride

hyaluronic acid

hydrogen peroxide

aluminum

metformin

finasteride

+23,900.0%

+66.7%

+38.1%

+36.0%

+31.9%

+30.2%

+29.4%

+29.2%

+28.0%

+27.4%

+25.7%

+25.4%

900

740

3.5K

1.3K

1.1K

760

1.4K

2.5K

10.8K

1.0K

1.3K

880

Ingredient

mineral

melatonin

fluoride

testosterone

potassium sorbate

plasma

creatine

sulfate

vitamin c

dhea

collagen

silica

+21.6%

+21.4%

+20.3%

+19.8%

+19.4%

+19.1%

+17.6%

+17.3%

+13.5%

+12.7%

+9.2%

+5.7%

2.7K

38.5K

1.7K

3.7K

2.0K

2.4K

4.4K

2.4K

1.6K

550

3.1K

630

INGREDIENTS SEARCHED ALONGSIDE THE TERM “SAFE” OR “UNSAFE” (RANKED BY GROWTH):

Ingredient

hgh

silicone

petroleum

salt

+5.7%

+5.4%

+5.3%

+4.6%

720

3.9K

1.8K

820

YoY
Growth

Avg. Monthly 
Searches

YoY
Growth

Avg. Monthly 
Searches

YoY
Growth

Avg. Monthly 
Searches

6 Source: Google Search data, average monthly search volume and year-over-year growth comparing the past 12 months ending June 2021 vs the 12 months prior (US)

Average monthly searches: 
Monthly search volume averaged 
over the past 12 months. 

Yoy Growth: Year-on-Year growth 
rate, comparing the last 12 months 
(ending June 2021) versus the 
previous 12 months.



INGREDIENT CONCERNS AROUND TOXICITY

Ingredient YoY
Growth

paraffin

protein

formaldehyde

calcium

potassium

iodine

iron

vitamin d

zinc

ammonia

polyethylene

niacin

166.0%

27.7%

21.8%

18.8%

15.5%

14.9%

14.5%

14.4%

14.0%

14.0%

12.8%

12.7%

Avg. Monthly 
Searches

1.6K

590

870

970

1.0K

880

5.1K

14.0K

2.4K

1.8K

1.3K

1.3K

Ingredient

 Source: Google Search data, average monthly search volume and year-over-year growth comparing the past 12 months ending June 2021 vs the 12 months prior (US)

lidocaine

folate

vitamin a

gentamicin

selenium

salicylate

methanol

sulfate

sodium

polytetrafluoroethylene

chemical

theophylline

12.1%

7.9%

7.1%

6.3%

4.4%

4%

4.2%

3.6%

2.8%

1.7%

1.1%

1.1%

3.6K

480

7.6K

880

1.8K

2.0K

2.3K

4.7K

1.6K

1.0K

2.6K

2.1K

INGREDIENTS SEARCHED ALONGSIDE THE TERM “TOXIC” (RANKED BY GROWTH):

YoY
Growth

Avg. Monthly 
Searches
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Q&A WITH THE DECIEM LAB

THE LAST SLIDE INDICATES A 
LIST OF INGREDIENTS THAT 
AMERICANS ARE SEARCHING 
ALONGSIDE WORDS SUCH AS 
TOXIC AND UNSAFE. WHAT ARE 
YOUR THOUGHTS ON THESE 
INGREDIENTS BEING OF 
CONSUMER CONCERN?

At DECIEM, our goal is to provide 
science-backed research into 
everything we produce and to 
provide the consumer with as 
much information as we can, so 
they can make an informed 
purchase.

The fear behind chemicals is more 
so based on the fact that most 
consumers do not have reliable 
information to provide a strong 
understanding behind each 
ingredient. Therefore, a fear of the 
unknown.

ARE THE CONCERNS 
ASSOCIATED WITH THE 
INGREDIENTS ACCURATE?

The key concern consumers seem 
to have with these chemicals is 
whether or not they are safe/toxic. A 
key principle to understand is that

 the dose makes the poison. Simply 
put, the safety of an ingredient/ 
chemical is largely related to the 
quantity of the ingredient found 
within the formulation.  

All cosmetic brands will assess the 
safety of the quantity of the 
ingredient delivered by their 
products by looking at the direct 
impact of the ingredients on the 
skin.  They will then also look at the 
safety of the portion of the 
ingredients that have the potential 
to be absorbed systemically and, in 
this capacity, will assess the 
long-term impact of repeated 
exposure to the chemicals.

WHY DO YOU THINK THESE 
INGREDIENTS ARE OF 
CONCERN?

Clean Beauty Marketing. DECIEM 
was founded on principles of 
authenticity and transparency, and 
the unclear definition of “clean 
beauty” directly contradicts these 
values by encouraging marketing 
to lead over very clear science. 

As we all move towards a more 

transparent future, it’s important 
that we continue to question the 
ways in which the beauty industry 
communicates with us. At DECIEM, 
we question the safety of our 
ingredients with the same energy 
that we apply to investigating their 
efficacy. In both cases, we turn to 
our fellow scientists for evidence, 
never settling for one single source, 
or buckling under the pressure of 
inaccurate claims propagated by 
fear-mongering.

WHAT IS DECIEM’S STANDING ON 
THESE INGREDIENTS?

With the vast amount of 
information available from so many 
different sources, it can definitely 
be overwhelming. We understand 
why there may be so much 
confusion and difficulty in 
determining whether or not an 
ingredient may be safe. 

All ingredients we use in our 
products are ones that have passed 
through regulatory bodies and 
several safety assessments. For 
example, Health Canada, a 
regulatory body within the 
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Government of Canada will 
regularly review ingredients used 
within cosmetics to ensure they are 
safe. If they deem an ingredient to 
be at a higher risk, they have the 
mandate to prohibit or limit the use 
of said ingredient. 

It should also be noted that there 
are regulations in place to ensure 
proper labelling on all cosmetic 
products. As such, one of the most 
important factors to take into 
consideration when using any 
product is to properly follow the 
directions of use. These directions 
are made to ensure the safety of 
the consumer and can generally be 
found on the product itself, the 
outer packaging, or both.

One of our missions at DECIEM is to 
provide science-backed 
information which allows for 
self-education in support of 
science. In turn, this empowers the 
consumer with the confidence to 
make their own decision as to 
whether a product would be 
suitable for them.

9
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SPOTLIGHTS ON 
TOP INGREDIENTS

This section explores the overall growth and search 
volume of an ingredient, along with the growth and 
volume of the ingredient searched with the relevant 
safety concern. The DECIEM Lab provides perspective 
on why consumers may be concerned, and whether 
there is reason to be concerned when using these 
ingredients in skincare.

2
A review of top concern-related ingredients, 
including zinc, hyaluronic acid, silicone, retinol, 
and vitamin C.

Source: Google Search Data (US), ending June 2021. 10



ZINC
Zinc is a chemical element belonging to 
metals group and is considered an essential 
trace element required for the human body 
to properly function. In cosmetic products, 
Zinc Oxide and Zinc salts are used as 
functional or active ingredients. 

11



DECIEM POV: WHERE DO THE SAFETY CONCERNS COME FROM?

Topical concerns are most commonly focused on nano zinc oxide as used in some sunscreens. All sunscreen actives - organic and 
inorganic - have received much attention recently with the primary area of concern being the possibility of transdermal absorption 
once sunscreens are applied to the skin. In addition, zinc oxide has seen a sharp increase in use in sunscreens, marketed as an 
alternative to 'chemical' sunscreens. Zinc oxide is an inorganic chemical of mineral origin; it is insoluble in water or lipids, and largely 
insoluble in biological fluids. This insolubility precludes transdermal absorption beyond stratum corneum. If any de minimis 
(insignificant) amounts were to reach viable dermis, zinc oxide would dissociate into zinc and oxygen ions, which are common 
elements essential to human health and these levels would be well below daily nutritional intake. [1] Zinc oxide as used in sunscreens 
comes in different particle sizes - nano and non-nano - and the particle size is closely related to its efficacy against the UV spectra as 
well as the white cast it may leave on the skin upon application. Studies of nanoscale particles do not show any significant difference 
in transdermal absorption profiles. However the use of nanoparticles in spray sunscreens is either not allowed in some jurisdictions 
(EU) or recommended with directions for use that eliminate any risk of inhalation. Inhaled insoluble particles of any size could pose a 
risk to the lungs and should be avoided.

ZINC
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The Ordinary
Nature Made
Neutrogena
Nature’s Bounty

49.4K
8.1K
8.0K
6.2K

Brands Search Volume 
(Average monthly)

supplement
food
sunscreen
lozenges

181.6K
94.5K
52.7K
43.0K

Product Formats Search Volume 
(Average monthly)

1.2M 
MONTHLY
SEARCHES 

+12.9% 
YOY

ZINC

2.4K 
MONTHLY
SEARCHES 

+14.0% 
YOY

ZINC + TOXIC 

RELATED SEARCHES:
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 Source: Google Search data, average monthly search volume and year-over-year growth comparing the past 
12 months ending June 2021 vs the 12 months prior (US)



Q&A WITH THE DECIEM LAB

SHOULD CONSUMERS BE 
CONCERNED ABOUT THE 
SAFETY OF ZINC OXIDE?

The safety of zinc oxide (ZnO) as it is 
intended for use in sunscreen 
products has been extensively 
examined by expert bodies and 
regulatory authorities. Health 
Canada, the US Food and Drug 
Administration, and the European 
Scientific Committee on Cosmetic 
Products and Non-Food Products 
Intended for Consumers (SCCNFP) 
have all assessed the use of zinc 
oxide in sunscreens and 
determined that there are no 
concerns associated with use levels 
of up to 25%. [1,2,3]

WHY IS ZINC OXIDE A POPULAR 
SUNSCREEN INGREDIENT?

Zinc oxide is a water-insoluble oxide 
that can be found in nature as 
mineral zincite. As an ingredient it 
is most often found in Physical or 
Mineral Sunscreen formulations, 
alone, in combination with 
Titanium Dioxide (TiO2) or organic 
sunscreens. ZnO can act to protect 
against both UVA and UVB 
radiation with the main efficacy 

falling within the UVA range.

Its advantage lies in its efficacy 
across the UV spectra and an 
excellent safety profile. It has been 
used alone and in combination 
with other inorganic (titanium 
oxide) or chemical sunscreen 
agents. Zinc oxide is a safe and 
effective ingredient in photo- 
protective products and many 
studies have been published 
around its efficacy as a broad 
spectrum UV protectant. It is 
approved by the FDA for in 
conferring protection against UVA 
wavelengths >360 nm.  [4,5,6,7]

It also has the added benefit of 
being highly stable and 
non-irritating. Zinc Oxide in 
sunscreens can be in nano form or 
non-nano form (larger particles). 
The particle size is critical in 
achieving the sunscreen protection 
efficacy within the specific spectra,  

WHAT ROLE DOES ZINC PLAY IN 
BEAUTY BEYOND SUNSCREEN?

Zinc is an important micronutrient 
required for the normal function of 

skin. Zinc ions are widely used in 
the cosmetics industry due to the 
multi-functional profile of Zn2+. 

Zinc compounds used in skin care 
products are usually salts, 
coordinated compounds 
(complexes) or as  zinc oxide, which 
is hardly soluble in water. [8] 

The anti ageing capabilities of Zn 
containing compounds are not well 
researched, however, studies have 
shown that Zn-glycine can prevent 
ROS formation. Possible use of zinc 
ions for anti-pigmentation and 
anti-wrinkling skin care, with 
another study showing that 0.1% 
copper-zinc malonate was found to 
have a positive effect on photoaged 
facial skin over an eight-week 
course of treatment, with beneficial 
results being observed in group of 
21 female patients: significant 
regeneration of skin elastic fibres 
was observed, leading to wrinkle 
smoothing. [8,9,10,11] 

Furthermore zinc pyrithione (ZPT) 
demonstrates anti-dandruff 
properties. It has an ability to 
reduce the activity of Pityrosporum 
(Malassezia), a pathogenic species ZI
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Zinc PCA is a water-soluble zinc salt 
of L-Pyrrolidone Carboxylic Acid, 
which has the ability to normalise 
sebum production and aids in 
desquamation of the skin, in turn 
reducing the appearance of 
congestion. 

Zinc PCA also offers significant 
benefits for acne-prone skin 
because, as well as its astringent 
properties, it exhibits antimicrobial 
properties against P. acnes and S. 
epidermidis. [8,12]

Q&A WITH THE DECIEM LAB

applications up to 25% . It is globally 
accepted as a safe ingredient.

Studies conducted in human 
volunteers have demonstrated no  
increase in circulating zinc levels 
following daily application for a  
period of 2 weeks in individuals 
with both intact and damaged skin 
barriers. [2]  

General lack of absorption of the 
substance from the surface of the 
skin means that very high 
concentrations are considered to 
be safe for use for all age groups.

DECIEM USE / 
RELEVANT PRODUCTS 
WITH ZINC

NIOD

Survival 30 (S30)

THE ORDINARY

Mineral UV Filters 
SPF 30 with 
Antioxidants

 

Zinc plays an essential 
role in our immune 
system, those who are 
zinc deficient have an 
increased susceptibility 
to viruses, bacteria, and 
other pathogens. This is 
most likely due to the 
fact that zinc has a role in 
basic cellular functions 
like DNA replication, RNA 
transcription, cell 
division, and cell 
activation.

DECIEM FUN FACT

14

THE ORDINARY

Niacinamide 10% + 
Zinc 1% 

WHICH OTHER TYPES OF ZINC 
ARE USED IN BEAUTY?

IS IT SAFE TO APPLY ZINC 
OXIDE ON A DAILY BASIS?

Zinc oxide has a GRASE (generally
recognized as safe and effective) 
status with FDA as a sunscreen 
active and a skin protectant in 
over-the-counter topical 

responsible for such skin conditions 
as dandruff and seborrhoeic 
dermatitis. [8,10,12]



HYALURONIC ACID
Hyaluronic Acid (HA) is a natural polymer composed of 
repeating units of D-glucuronic acid and 
N-acetyl-D-glucosamine - disaccharide (type of sugar 
molecules) derivatives. HA polymers can vary in 
molecular weights with each having slightly different 
effects on skin hydration, elasticity, and wrinkle depth. 
[13]
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HA safety concerns appear to be coming from news and opinion articles, where there are mentions that some 
people may have allergic reactions or sensitivities to topical HA. While this information is easily accessible, 
there are no references behind this statement and should be taken with a grain of salt. 

HA is naturally found within various areas of the body, including the skin. In cosmetics, HA as an ingredient is 
usually derived from biofermentation. HA is most abundantly found in the skin, vitreous of the eyes, the 
umbilical cord, and synovial fluid. It is also present in other tissues and fluids of the body including skeletal 
tissues, heart valves, the lungs, and more. [14]

500K

400K

300K

200K

100K

0

hydrating
pure
moisturizing
intensive

12.0K
5.3K
3.5K
3.3K

Benefits
Search Volume 
(Average monthly)

serum
supplement
cream
filler

129.9K
27.3K
18.5K
17.1K

622.1K 
MONTHLY
SEARCHES 

+27.9% 
YOY

HYALURONIC ACID

2.5K 
MONTHLY
SEARCHES 

+29.2% 
YOY

HYALURONIC ACID + 
SAFE 

HYALURONIC ACID

DECIEM POV: WHERE DO THE SAFETY CONCERNS COME FROM?

RELATED SEARCHES:

Product Formats Search Volume 
(Average monthly)
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SHOULD CONSUMERS BE 
CONCERNED ABOUT THE 
SAFETY OF HA?

There have been some concerns 
revolving around the potential of 
low molecular weight HA inducing 
skin inflammation. While there are 
studies that measure the 
relationship between low molecular 
Hyaluronic Acid (HA) and 
inflammation, they were not 
conducted to specifically examine 
the effect of topical application of 
low molecular HA on inflammation. 

Generally speaking, the ability of HA 
to function as either a pro- or 
anti-inflammatory is dependent on 
its molecular size, the environment 
it is in and the physiological 
condition. From a theoretical 
standpoint, a compound with a 
molecular weight lower than 500 
Da can surpass the skin via passive 
diffusion down a concentration 
gradient. 

As a polymer, HA has much larger 
molecule size (even the low 
molecular weight fragments) and 
thus remains within the superficial 
regions of the skin upon topical 
application.
.

WHAT IS THE PURPOSE OF HA 
IN OUR BODIES?

Within the body, HA’s main 
functions include hydration, 
lubrication of joints, and help to 
create 'highways' for cell migration 
for developing tissues. [15] Within 
the body, it has half-life of 3-5 
minutes in blood, <1 day in the skin, 
and 1-3 weeks in cartilage. [14] 

The synthesis of HA is also found to 
increase during tissue injury and 
wound healing as HA acts to 
regulate aspects of tissue repair. 
[14]

IF OUR BODIES NATURALLY 
PRODUCE HA, WHY IS IT BEING 
APPLIED TOPICALLY?

Hyaluronic acid is constant in skin 
throughout our lifetime but its 
solubility decreases with age 
becoming more tissue/protein 
bound. HA is critical to preserve the 
moisture levels in our skin. The 
binding of the HA as we age, results 
in less free HA being available to 
attract water resulting in wrinkle 
formation and changes associated 
with ageing. 

In addition, its viscoelastic 
properties combined with a 
capacity to bind water increase 
volume and elasticity. [16]  

Evidence-based analysis revealed 
that the anti-wrinkle efficacy of HA 
is molecular weight dependent 
which is expected to be due to 
differences in percutaneous 
absorption of different molecular 
weight HA across the stratum 
corneum. 

DESPITE THE CONCERN- RELATED 
SEARCHES, HA HAS BECOME A 
TOP TRENDING INGREDIENT 
ACROSS THE SKINCARE 
CATEGORY. WHY IS IT THE 
PREFERRED INGREDIENT?

When topically applied, HA works as 
an effective humectant, drawing 
water to the skin’s surface from the 
surrounding environment. It affords 
the product a pleasant skin feel and 
imparts a visibly plumping effect.

Several authors have conducted 
clinical trials showing improvements 
in skin hydration, skin elasticity,  and 
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HOW SHOULD HA BE APPLIED?

Generally speaking, in humid 
conditions, it is ideal to use a light 
moisturizer which will help to retain the 
moisture obtained through HA 
application. In dry conditions, 
combining HA with rich moisturizer 
would be ideal. 

Our products that contain Hyaluronic 
Acid also include other active 
ingredients that have the ability to 
continuously supply water to the skin 
and increase the skin’s potential to 
retain more water. For instance, we 
incorporate Hyaluronic Acid elastomers, 

DECIEM USE / 
RELEVANT PRODUCTS 
WITH HYALURONIC ACID

HYLAMIDE

Low-Molecular 
HA Booster

THE ORDINARY

Hyaluronic Acid 2% 
+ B5

While we generally use 
HA topically, HA is found 
naturally within our body 
and can also be used for 
dermal filler! Within our 
body are enzymes called 
Hyaluronidases which act 
to break down HA, this is 
why most dermal fillers 
are temporary and only 
last between 6-12 months.

improvement in wrinkles using a range 
of different molecular weights of HA (50, 
130,300, 800, 2000 kDa) and observed 
greater improvements with cream 
formulations containing low molecular 
weight HA. [13,17] 

Furthermore HA-based treatments are 
still the preferred choice for dermal 
fillers due to the fact that it is a natural 
component of the body with their safety 
and tolerability validated by many 
research studies. [18,19]

THE CHEMISTRY 
BRAND

Hyaluronic 
Concentrate

NIOD

Multi-Molecular 
Hyaluronic Complex

DECIEM FUN FACT

18
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where medium to high molecular 
weight Hyaluronic Acids are cross 
linked, generating a variable 
molecular weight compound that 
tightly binds water and releases it 
in a timely fashion upon application 
on the skin.



SILICONE
Silicones are a class of cosmetic ingredients with unique chemistry based on 
element silicon, the second most abundant element in Earth's crust. The 
backbone of silicone polymers is composed of silicon and oxygen atoms, 
with attached organic groups consisting of carbon and hydrogen atoms. The 
bond between silicon and oxygen, known as siloxane bonds, is what provides 
silicone its unique properties. This bond allows for silicone to function in a 
wide range of temperatures, as well as strength and flexibility. Silicones vary 
in appearance and applications, but are widely recognized for their 
lubricating properties and their characteristic soft, smooth feel and matte 
finish. These versatile polymers provide substantitivity and durability as well, 
greatly appreciated for 'long-wear' properties.

19



Silicone safety concerns most likely come from the use of silicones as injectables (dermal fillers) and the use of 
liquid silicone inside the body (breast implants). However, silicones used in topical applications to the skin 
have not been shown to have toxic side effects.
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1.1M 
MONTHLY
SEARCHES 

+5.4% 
YOY

SILICONE

3.9K 
MONTHLY
SEARCHES 

+5.4% 
YOY

SILICONE + SAFE 

SILICONE

DECIEM POV: WHERE DO THE SAFETY CONCERNS COME FROM?

Product Formats Search Volume 
(Average monthly)
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SHOULD CONSUMERS BE 
CONCERNED ABOUT THE 
SAFETY OF SILICONES?

Silicones, and all chemicals used in 
cosmetic and other industries, are 
monitored and tested for their 
safety and potential risks to human 
health and environment. Their 
safety for human use is well 
documented. Silicones do not 
follow the biodegradable route in 
the environment because their 
chemistry is different, however they 
do degrade over time turning back 
into silica (sand). Much like other 
chemicals widely used in daily life 
that find their way into the 
environment, silicones are 
monitored for their effect on soil, 
waters, and animal and aquatic life. 

WHY ARE THERE RESTRICTIONS 
ON SILICONES IN EUROPE?

Currently, the EU has issued 
restrictions for some the common 
silicone polymers used in cosmetic 
formulations, D4, D5 and D6 (cyclic 
siloxanes), on the basis that they 
are suspected to stay in the 
environment long enough 
(persistent) and in large enough

quantities to pose possible risk to 
fish and aquatic organisms. Other 
regions, such as North America or 
Australia, also conduct studies and 
monitoring, and they did not find 
sufficient reasons for concern or 
risks to aquatic life, hence there are 
no restrictions or concentration 
limits on their use in cosmetic 
products.

HOW ARE SILICONES USED IN 
THE BEAUTY INDUSTRY?

Silicones play an important role in 
the personal care industry through 
enhancing sensorial properties and 
superior aesthetics. They are 
available in many formats and are 
included in hair care products to 
add shine, to improve texture, 
spreading and long lasting effects 
in skincare and color formulations.

 of sand. Silicone is the term used 
for materials in which silicon is 
bonded to oxygen in a linear 
polymeric matrix. The Si-O 
(silicon-oxygen) bond and Si-C 
(silicon-carbon) bond allow 
freedom of rotation, which enables 
these molecules to adopt the 
lowest energy configuration at 
interfaces. This leads to ultra low 
surface tension values compared to 
organic polymers. 

With these unique properties, 
silicones make an ideal choice for a 
multitude of personal care 
applications. [20] Dimethicones 
with low to medium viscosity  are 
widely used in skin creams, skin 
lotions, suntan lotions, bath oils and 
hair care products. High-viscosity 
dimethicones (60,000 to 100,000 
cst) are commonly used in hair care 
products. Dimethicone’s low 
surface tension enables it to spread 
thinly and evenly along the hair 
shaft producing an even-looking 
conditioning effect. When applied 
to the hair they quickly form 
protective films, locking in water, to 
optimise strength and prevent 
premature wash-out of hair dyes 
and tints. In skin formulations they 

WHY ARE SILICONES USED IN 
THE BEAUTY PRODUCTS?

Silicon (Si) is the second most 
abundant element on Earth; it 
chemically bonds to oxygen, as 
silica, that is SiO2, the natural basis
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DECIEM USE / 
RELEVANT PRODUCTS 
WITH SILICONE

THE ORDINARY

High-Adherence 
Silicone Primer

THE ORDINARY

Vitamin C 
Suspension 30% in 
Silicone

NIOD

Hydration Vaccine

HYLAMIDE

HA Blur

HOW ARE SILICONES APPLIED IN 
BEAUTY?
Silicones have been part of the cosmetic 
and toiletries industry since the 1950s 
and were first used to desoap emulsions 
applied to the skin. Today, formulation 
demands have encouraged 
development of silicones that are 
increasingly sophisticated and effective 
in a variety of personal care products. 
The most commonly found silicones in 
cosmetics being dimethicone and 
volatile cyclic silicone fluids. Recent 
research has expanded to the 
substantive properties of certain silicone 
polymers and to the development of 
specific silicones that offer substantivity 
in skin and hair care formulations.

One of the most popular 
toys of the 20th century, 
Silly Putty is created by 
reacting boric acid with 
silicone oil! For those who 
don't know, Silly Putty is a 
silicone-based toy that is 
resilient and flexible like 
rubber but has a 
tendency to melt and 
cannot hold a solid shape.

form smooth, level films, act as effective 
emollients and help spread other 
ingredients and actives.[20]

DECIEM FUN FACT
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RETINOL (RETINOIDS)
"Retinoids" is a term referring to ingredients that are vitamin A 
derivatives. Retinoids are recognized as highly effective 
ingredients when applied topically as cosmetic products or drugs.
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Safety concerns with retinols most likely originated in stronger retinoid medications, like Accutane, which 
have a known long list of potential side effects. When it comes to topical application of retinol, the evidence 
behind these side effects is slim, however, to ensure that no side effects occur, we always suggest avoiding use 
of retinol and retinoids while pregnant or breastfeeding.
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SHOULD CONSUMERS BE 
CONCERNED ABOUT THE 
SAFETY OF RETINOL?

Although evidence of the listed side 
effects is slim, the skin benefits 
observed with usage of retinols do 
not come without issues — as they 
can be difficult to formulate and to 
stabilise in aqueous formulations, 
as well as having some irritation 
potential on the skin. 

Various studies have assessed skin 
dryness and erythema that can be 
associated with retinol use, 
however, most of the studies have 
reported minimal effects of dryness 
overall with retinol compared to 
retinoic acid and tretinoin. Skin 
dryness that was observed did not 
persist. For most, by 12 weeks of 
use, the dryness had reverted and 
overall improvements in skin 
texture, tone and hyper- 
pigmentation was observed. [21,22, 
23,24,25]

WHAT IS THE PURPOSE OF 
VITAMIN A IN OUR BODIES?

The biologically active version of 
Vitamin A is Retinoic acid, which 

plays a key role in the human body 
for growth and development, 
maintenance of the immune 
system, and for vision. Different 
retinoids can be converted into 
Retinoic acid via different 
enzymatic pathways.

DOES RETINOL ACTUALLY 
WORK?

The performance of retinol has 
been measured in numerous 
efficacy studies over the years. Its 
anti-wrinkle, smoothing, firming 
properties and its improvement of 
photo damaged skin has identified 
it as the gold standard in 
anti-ageing treatments [26]. 

Vitamin A was the first vitamin 
approved by the FDA as an 
anti-wrinkle agent that changes 
the appearance of the skin surface 
and has an anti-ageing effects 
[26,27].

Use of topical retinoids has been 
shown to counteract the 
destruction of collagen and elastic 
fibres leading to improvements in 
wrinkling and skin laxity. 
[21,28,29,30,31] Evidence-based 

analysis revealed that the 
anti-wrinkle efficacy of HA is 
molecular weight dependent 
which is expected to be due to 
differences in percutaneous 
absorption of different molecular 
weight HA across the stratum 
corneum. 

HOW DOES RETINOL WORK?

Topically applied retinoids influence 
a variety of cellular processes. 
Retinol, as a precursor of retinal and 
retinoic acid, induces epidermal 
thickening and keratinocyte 
proliferation,inhibits matrix 
metalloproteinases (MMPs) - 
enzymes involved in degradation of 
collagen and elastin - and enhances 
synthesis of tissue inhibitors of 
metalloproteinases (TIMPs). [32] 
Changes within collagen and elastin 
fibres are associated with 
photoaging, resulting in the 
formation of wrinkles and loss of the 
skin firmness and elasticity. Collagen 
fibres atrophy is caused by an 
increased expression of collagenases 
(MMP-1), gelatinases (MMP-2) and 
stromelysin-1 [33] as well as 
enhanced expression of elastase and 
MMP-9 associated with degradation 
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of elastin fibres. Furthermore, other 
forms of retinoids are associated with 
fighting skin blemishes through 
regulation of sebum. [34]

When topically applied, Retinoids 
undergo a conversion process before 
being able to bind to the retinoic acid 
receptors within our skin. Once 
converted into Retinoic Acid in the skin, 
it is biologically active and acts to 
promote skin cell turnover which 
supports exfoliation, and targets the 
appearance of signs of aging and 
textural irregularities.

Q&A WITH THE DECIEM LAB

DECIEM FUN FACTDECIEM USE / 
RELEVANT PRODUCTS 
WITH RETINOL

THE CHEMISTRY 
BRAND

Retin-Oil 

THE ORDINARY

Retinol 0.5% in 
Squalane

THE ORDINARY

Granactive Retinoid 
2% Emulsion  

HOW SHOULD RETINOL BE 
APPLIED?

As Retinoids are a fairly potent 
ingredient and have  the potential to 
cause irritation, redness, and peeling - 
particularly around the more sensitive 
areas of the face like the eyes and 
mouth. We always recommend 
applying in the evening and to begin at 
the lowest concentration first and 
allowing your skin to build up tolerance 
over time. Furthermore, Retinoids may 
also increase the skin's sensitivity 
towards UV radiation. As such, it is best 
to avoid unprotected solar exposure and 
applying sun protection when using a 
Retinoid.      

"Retinoids" is a term 
referring to ingredients 
that are vitamin A 
derivatives. Retinoids can 
include Retinol, Retinyl 
Esters, Retinaldehyde, 
Tretinoin (a 
pharmaceutical 
ingredient) and more. One 
of the first forms of 
retinoids ever developed 
was Tretinoin (aka 
all-trans retinoic acid). 
Tretinoin can be used 
topically but it has also 
been used to treat cancer, 
more specifically acute 
promyelocytic leukemia 
(APL).

26



VITAMIN C
Vitamin C, also known as Ascorbic Acid, is a widely researched skincare 
ingredient that has been shown to help brighten skin tone, target signs of 
aging, and protect against environmental stressors. While some animals 
are able to endogenously synthesize large quantities of vitamin C, humans 
do not have the capability to do so. 

Vitamin C is essential for human health as it is required for the biosynthesis 
of collagen, catecholamines, L-carnitine, cholesterol, amino acids, and 
some peptide hormones. A deficiency in vitamin C causes scurvy, which 
includes conditions like blood vessel fragility and connective tissue 
damage due to the inability to product collagen.
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The main safety concerns with topical vitamin C appears to come from opinions that state vitamin C is prone 
to oxidation and will thus act as a pro-oxidant on the skin leading to collagen breakdown and irritation. 

However, research has actually shown that vitamin C is a potent antioxidant and clinical trials have shown that 
topical application of vitamin C leads to increased collagen in the skin. [35,36,37] Pro-oxidants are defined as 
chemicals that induce oxidative stress and accelerate the oxidation of other substances. Some research 
studies suggest that the pro-oxidant behaviour of vitamin C is dependent on the combination of three factors: 
(a) the redox potential of the cellular environment, (b) the presence of transition metal ions and (c) the local 
concentration of ascorbate. However, those studies were inconclusive in establishing the concentration of 
topical vitamin C at which it becomes pro-oxidant in action. [38]
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SHOULD CONSUMERS BE 
CONCERNED ABOUT THE 
SAFETY OF VITAMIN C?

Vitamin C is one of the most 
studied ingredients in the skincare 
industry. Numerous scientists have 
proven its ability to improve overall 
skin tone and reduce fine lines and 
wrinkles. 

It has long been recognised as an 
excellent skin brightener and 
demand has increased over the 
years with influences from Asian 
markets driving some of the key 
cosmetic trends. 

WHY IS VITAMIN C USED IN 
BEAUTY?

Vitamin C has been shown to 
decrease pigmentation, through 
both in vitro and invivo studies, 
induced by UV exposure. Studies 
have concluded that vitamin C’s 
mechanism is more beneficial in 
terms of preventing pigmentation, 
rather than depigmentation, 
however. [39] Another study 
confirmed the performance of pure 
vitamin C, as well as its derivatives 

 Magnesium Ascorbyl Phosphate 
(MAP), and Ascorbly 
Tetraisopalmirate (ATIP) as strong 
antioxidants - with additional 
benefits on the skin such as 
improved hydration and skin barrier 
integrity. [40]

Moreover, vitamin C topically 
applied results in a clinically visible 
and statistically significant 
improvement in wrinkling when 
used for 12 weeks. This clinical 
improvement correlates with 
biopsy showed evidence of new 
collagen formation. [41,42,43] Taken 
these results together, show that 
many years of research has been 
performed in order to not only 
prove the efficacy of this ingredient 
but also its safety and tolerance 
profile.

The reference states pigmentation 
specifically, not hyperpigmentation.

HOW EFFECTIVE IS TOPICAL 
VITAMIN C?

The effectiveness of topically 
applied vitamin C is strongly 
dependent on how it's formulated. 

In its direct form, L-Ascorbic Acid 
(LAA) is highly acidic and prone to 
oxidation. As such, several vitamin C 
derivatives were developed to 
prevent irritation and higher levels 
of stability.

HOW SHOULD VITAMIN C BE 
APPLIED?

Studies from the 1950s looked at the 
complexation of Niacinamide and 
L-AA in solution observed the 
formation of a nicotinamide- 
L-ascorbic acid complex. This led to 
the idea that when the two 
ingredients are simultaneously 
applied, it leads to a decreased 
cosmetic benefit from both. 

With that said, DECIEM's scientific 
team has performed multiple 
experiments to better understand 
the complexation of these two 
ingredients and to determine if this 
translates into ingredient conflicts.

The results of our studies found that 
the complexation did not occur at a 
low or neutral pH level.Furthermore, 
results from an ex-vivo experiment 
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DECIEM FUN FACT

using a solution containing both L-AA 
and Niacinamide, showed that the 
penetration of L-AA decreased in this 
combination in comparison to control. 

Vitamin C is found 
naturally in plenty of fruits 
and vegetables, however, 
most vitamin C used in 
skincare is synthetically 
produced.

30

DECIEM USE / 
RELEVANT PRODUCTS 
WITH VITAMIN C

THE ORDINARY

Vitamin C 
Suspension 23% 
+ HA Spheres 2% 

THE ORDINARY

100% L-Ascorbic 
Acid Powder

THE ORDINARY

Ascorbic Acid 8%+ 
Alpha Arbutin 2%

THE ORDINARY

Ascorbyl Glucoside 
Solution 12%

THE ORDINARY

Ascorbyl 
Tetraisopalmitate 
Solution 20% in 
Vitamin F

HYLAMIDE
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TOP INGREDIENTS BY 
SKINCARE CONCERN

This section reviews the top ingredients that US 
consumers are searching with skincare concerns such 
as skin sensitivity, irritation, and inflammation. The 
DECIEM Lab provides intel on why these reactions are 
occuring, and how to best avoid them.

3
An exploration of ingredients searched 
alongside terms such as “sensitive skin”
and “inflammation”.

Source: Google Search Data (US), ending June 2021. 31
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WHAT IS INFLAMMATION?

Skin sensitivity and inflammation 
often work hand in hand. Skin 
sensitivity is defined by a low skin 
barrier function where there are 
abnormal levels of desquamation 
and increased TEWL 
(Transepidermal Water Loss). 

This so called "damaged" skin 
barrier leads to gaps between the 
cells that are normally in place to 
prevent the penetration of stimuli 
(bacteria, chemicals, etc.) from 
entering into the skin. Once these 
stimuli are able to penetrate our 
skin barrier, this can lead to an 
immune response which includes 
the recruitment of antigen 
presenting cells, signalling T-helper 
cells which lead to a downstream 
cascade of signals presenting as 
inflammation.

WHAT DOES INFLAMMATION 
DO TO THE SKIN?

Inflammation often presents itself 
in the form of redness, pain, itching, 
and warmth on the area of skin 

affected. Although inflammation is 
mostly temporary, it can cause 
discomfort and disrupt daily 
routines.  Repeated bouts of 
inflammation can bring about 
adaptive changes in the skin that 
are designed to help in protection 
of the barrier but may be 
undesirable for the appearance.

WHAT CAN YOU USE TO TREAT 
INFLAMMATION?

Although cosmetics cannot be 
used to treat inflammation, there 
are ingredients that can help 
provide comfort to the skin. 

Ingredients like aloe vera, 
tasmanian pepperberry, marvel of 
peru, rosehip, borage seed oil, 
jojoba, allantoin but also newer 
technologies that show promising 
evidence to mimic the results of 
potentially irritating ingredients. 

NIOD formulas are focused on 
optimizing skin health, while 
avoiding potential inflammation 
through the use of these newer 
advanced technologies, particularly 
in the peptide family.
 

DECIEM USE / 
RELEVANT PRODUCTS 

NIOD

Modulating 
Glucosides

NIOD

Non-Acid Acid 
Precursor 15%
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WHY DO YOU THINK 
CONSUMERS ARE CONCERNED 
ABOUT THESE INGREDIENTS IN 
RELATION TO SENSITIVITY?

Consumers are becoming more 
aware of the ingredients found in 
their skincare nowadays. 

With skin sensitivity being 
prevalent in approximately half the 
population, their concerns 
regarding ingredients are rightly 
justified. As we already know, many 
factors can cause sensitivity 
responses to those with sensitive 
skins - this can include chemical 
triggers like cosmetics, soaps, and 
pollutants.

HOW SHOULD PEOPLE WITH 
SKIN SENSITIVITIES APPROACH 
DIFFERENT INGREDIENTS?

Skin sensitivity is a very broad 
concern that can have multiple 
triggers. The first step when 
experiencing skin sensitivity must 
be identifying any potential 
sensitizing agents, and avoiding 
them, noting that these will differ 
across individuals. It is also 

important to note that it is best for 
people with any type of sensitive 
skin to avoid ingredients such as 
harsh surfactants, alcohols, 
fragrances, exfoliators, and acids. 
These are ingredients that have 
been proven to be irritating to 
individuals with more sensitive skin.

HOW WILL THIS IMPACT YOUR 
SKINCARE ROUTINE? 

It has been shown that sensitive 
skin will benefit from a simplistic 
regimen that focuses on 
supporting barrier function and 
repair through hydration, as an 
uncompromised barrier will 
prevent sensitizing agents from 
initiating an enhanced response in 
certain individuals. 

No matter what type of sensitive 
skin the individual has, it is very 
important to maintain the basics of 
a skin regimen, including adequate 
cleansing and proper hydration. 

In a study conducted by Muizzudin 
et al. (1998) it was observed that the 
use of a regimen containing very 
mild surfactants, alongside  

soothing agents for a total of 8 
weeks, saw an improvement in the 
reactivity of the skin of individuals 
with reported sensitivity. [44]

However, it is extremely important 
to note that though cosmetic 
products are beneficial in 
managing the skin barrier and 
exposure to harmful stimuli in order 
to mitigate sensitivity, they cannot 
act as treatments to flare ups of 
inflammation, pain, and redness 
from these skin reactions.

WHICH ALTERNATIVE 
INGREDIENTS SHOULD YOU USE 
FOR SENSITIVE SKIN?

Every individual's skin is unique and 
can react completely differently to 
another's. Therefore, it can be 
difficult to provide specific 
alternatives. 

We generally recommend a simple 
skin care regimen including The 
Ordinary Squalane Cleanser, The 
Ordinary Hyaluronic Acid 2% + B5, 
The Ordinary 100% Plant Derived 
Squalane, and The Ordinary Natural 
Moisturizing Factors + HA as all 
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these products are packed with 
moisturizing agents and support a 
healthy skin barrier. 

While cosmetics cannot be 
considered a treatment, specialized 
products such as NIOD Modulating 
Glucosides and Hylamide Sensitive 
Fix contain complexes that may 
help. 

Additionally, we advise users with 
sensitive skin to consult a 
dermatologist or a physician before 
incorporating products into their 
skincare routines.

DECIEM USE / 
RELEVANT PRODUCTS 

NIOD

Modulating 
Glucosides 

HYLAMIDE

Sensitive Fix

THE ORDINARY

Squalane 
Cleanser  

THE ORDINARY

Hyaluronic Acid
 2% + B5 

THE ORDINARY

100% 
Plant-Derived 
Squalane

THE ORDINARY

Natural 
Moisturizing 
Factors + HA
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PRACTICING SAFE SKINCARE
The assessment of the safety of cosmetics is a multi-pronged approach.

#1 The first prong is to look at the nature of the substance that is intended for use in the cosmetic product. 
Cosmetics are not permitted to contain ingredients or chemicals that are considered hazardous to the health of 
humans like carcinogens or substances that are a danger to reproductive health.

The second prong involves the examination of the direct impact of the substance when applied to the skin. There 
are several assessments that can be conducted for either an isolated ingredient or a finished cosmetic product to 
examine their potential to generate conditions that may produce inflammation. 

There are many investigations that can be included in this assessment. Some examples of these include a 
patch-test, which will look for the ability of a substance or a formula to induce irritation, a Human Repeat Insult 
Patch Test (or HRIPT) to examine the potential for both irritation and sensitization (allergy) induction, or a 
comedogenicity assay which examines the ability of the formulation to block pores and bring about inflammation. 
These tests are usually conducted with representative concentrations of substances as they are intended to be 
used in finished products. They are performed by qualified labs under the supervision of dermatologists.

#2

The third prong involves the assessment of the systemic safety of the substance itself, which involves the 
calculation of a Margin of Safety based on the existing data available for a substance. In this instance, the 
anticipated human exposure to a substance is first calculated by taking the quantity of product that a consumer 
will apply to themselves and assessing the proportion of each individual substance that has the potential to be 
absorbed into systemic circulation. This is known as the dermal penetration or absorption of the substances. 

The absorbed dose is then compared to an established safe level for the compound generated through systemic 
safety studies. Depending on the type and nature of the study, the absorbed dose has a Margin of Safety of at least 
100 when compared to the established safe dose, meaning that it must be at least 100 times lower than the lowest 
dose determined to be safe in toxicity studies.

#3
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Antimicrobial: Antimicrobial 
ingredients destroy or inhibit the 
growth of microorganisms, 
including bacteria, viruses, and 
fungi. (Dictionary.com)

Antioxidant: Substances that slow 
or prevent cell damage caused by 
free radicals. (Healthline)

Astringent: A property that causes 
the contraction or shrinkage of 
tissues in the body and that dry up 
secretions. Stringents are usually 
classified into three groups 
according to their mode of action: 
those that decrease the blood 
supply by narrowing the small 
blood vessels, those that abstract 
water from the tissue, and those 
that coagulate the superficial tissue 
layers into a crust. (Britannica)

Barrier: [Skin Barrier] The 
outermost layer of the skin known 
as the stratum corneum.
The breakdown of sugar molecules 
into simpler compounds to 

produce substances that can be 
used in making chemical energy.
The production of a chemical 
compound by a living organism. 
(Merriam-Webster)

Biofermentation: The breakdown 
of sugar molecules into simpler 
compounds to produce substances 
that can be used in making 
chemical energy. (Biology Online)

Biosynthesis: The production of a 
chemical compound by a living 
organism. (Merriam-Webster)

Chemical: As defined by DECIEM, a 
chemical is any substance with a 
definite composition. For example, 
the combination of  one oxygen 
atom and two hydrogen atoms 
creates H2), also known as water. 
(DECIEM website) 

Complexation: The process of 
making an atom or compound 
form a complex with another. 
(Oxford Languages)

Cyclic siloxanes: This refers to basic 
members of the broad family of 
silicone materials. The common 
denominator is the repeating units 
of silicone and oxygen atoms in a 
closed loop, which give them a 
“cyclic” structure. (Silicones.eu)

Dalton (Da): A unit used in 
expressing the molecular weight of 
proteins, equivalent to an atomic 
mass unit. (Oxford Languages)

Desquamation: The natural 
process in which skin cells are 
created, sloughed away, and 
replaced. (Verywell Health)

Elastomer: A natural or synthetic 
polymer that has elastic properties. 
Rubber is an example. (Oxford 
Languages)

Emollient: A preparation that 
softens or smoothes the skin. 
(Oxford Languages)

Emulsion: A fine dispersion of 

minute droplets of one liquid in 
another in which it is not soluble or 
miscible. (Oxford Languages)

Endogenous: Growing or 
originating from within an 
organism. (Oxford Languages)

Hydrating: Hydration refers to 
skin’s water content which leads to 
a plump, healthy complexion. 
(Dermstore)

Inflammation: Skin inflammation 
usually occurs as a sign of the 
immune system’s fight against 
foreign substances. (Skinkraft 
Laboratories)

Inorganic sunscreen: Mineral 
oxides like titanium dioxide and 
zinc oxide that work as UV filters. 
They are often referred to as 
physical filters. (Cosmetics 
Business)

Matrix metalloproteinases 
(MMPs): A family of extracellular 
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proteinases defined by the 
presence of two conserved motifs. 
One motif is a cysteine-containing 
prodomain, which functions, in 
part, to restrain catalytic activity. 
The other conserved motif is a 
histine-rich catalytic domain 
responsible for the endopeptidase 
activity. (Encyclopedia of 
Respiratory Medicine)

Moisturizing: Moisturizers are 
oil-based ingredients that create a 
seal on the surface of the skin to 
prevent water and hydration loss. 
(Dermstore)

Molecular weight: Referring to the 
mass of a molecule of a substance, 
this is calculated by summing the 
atomic weights of the atoms 
making up the substance’s 
molecular formula. (Britannica)

Organic sunscreen: Carbon- 
containing UV filters like 
avobenzone, octinoxate, and 
oxybenzone. They are often referred 

to as chemical filters. (Cosmetics 
Business)

Oxidation: A process in which an 
electron is removed from a 
molecule during a chemical 
reaction. In other words, during 
oxidation, there is a loss of 
electrons. The opposite of this 
process is known as reduction and 
refers to a gain of electrons. In skin, 
this manifests as loss in elasticity, 
visible damage, and wrinkles. 
(Biology Online) 

Percutaneous: Something that is 
affected, occurring, or performed 
through the skin. 
(Merriam-Webster)

Photodamage: This refers to the 
damage the sun does to the skin. 
(Yale Medicine) 

Polymer: A substance that has a 
molecular structure consistent 
chiefly or entirely of a large number 
of similar units bonded together. 

(Oxford Languages)

Reactive oxygen species (ROS): A 
type of unstable molecule that 
contains oxygen and that easily 
reacts with other molecules in a 
cell. A build up of reactive oxygen 
species in cells may cause damage 
to DNA, RNA, and proteins, and 
may cause cell death. Reactive 
oxygen species are free radicals. 
Also called oxygen radical. 
(Cancer.gov)

Skin elasticity: This refers to the 
skin’s ability to stretch and snap 
back to its original shape. Loss of 
skin elasticity is known as elastosis. 
(Healthline)

Surface tension: The tension of the 
surface film of a liquid caused by 
the attraction of the particles in the 
surface layer by the bulk of the 
liquid, which tends to minimize the 
surface area. (Oxford Languages)

Surfactant: When added to a 

liquid, surfactants reduce its 
surface tension and increase its 
spreading and wetting properties. 
(Britannica)

Synovial Fluid: Also referred to as 
joint fluid, this is a thick liquid 
located between the joints. 
(MedlinePlus)

Trace Element: A chemical 
element present only in minute 
amounts in a particular sample or 
environment. (Oxford Languages)

Transepidermal Water Loss 
(TEWL): The loss of water that 
passes through the epidermis and 
evaporates into the air. (Beautylish)

Viscoelastic: This means that the 
material to some extent both 
behaves like a liquid and solid 
material, and that it has a 
time-dependent strain. (Biolin 
Scientific)

Viscosity: Refers to the resistance 
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of a fluid (liquid or gas)  to change 
in shape, or movement of 
neighbouring portions relative to 
one another. (Britannica)

Vitreous: The gel-like fluid that fills 
the inside of the eye. (Columbia 
Ophthalmology)

Water-insoluble: Incapable of 
being dissolved in water or soluble 
only with difficulty or to a slight 
degree. (Merriam-Webster)

Water-soluble: Capable of being 
dissolved in water. (Dictionary.com)
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