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ANTI-POLLUTION 
OUTSTANDING! 
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The natural active Ectoin® (INCI: Ectoin) is the only anti-pollution ingredient 

with clinically proven in vivo efficacy for cosmetics and healthcare products.

Ectoin® shows a dual anti-pollution activity: global protection from various 

air pollutants and powerful skin regeneration of environmentally damaged 

skin. 

Latest scientific evidence confirms, that air pollution contributes to premature skin aging like 

pigmentation and wrinkle formation and may even be the primary cause of ageing in some 

cases. 

Furthermore air pollutants are also linked to causing or worsening acne, atopic dermatitis, 

eczema, allergic reactions and even skin cancer.

The anti-pollution efficacy of Ectoin® has been proven in vivo 

in multiple clinical studies with more than 190 test persons!



Why is Ectoin® an outstanding anti-pollution ingredient?
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- clinically proven anti-pollution efficacy

- unique dual anti-pollution action

- multiple benefits beyond anti-pollution  

- natural molecule with well-understood mode of action  

- convincing characteristics:  

• INCI: Ectoin

• safe 

• certified and patented

• very easy to formulate 
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clinically proven 

anti-pollution 

efficacy

- anti-pollution efficacy was clinically proven on more than 190 test persons 

- claim substantiation by standardized in vivo (clinical) study design for 

cosmetic AND healthcare applications 

- anti-pollution efficacy was shown for various air pollution components –

multiple PM sizes were tested, especially ultrafine/nano particles (UFP) as 

well as soot (carries PAHs), engine exhaust (contains heavy metals & PAHs) 

and cigarette smoke

- anti-pollution efficacy was confirmed by renowned independent institutes like 

the IUF Leibniz Research Institute for Environmental Medicine and the Max 

Planck Institute 

Why is Ectoin® an outstanding anti-pollution ingredient?

http://www.iuf-

duesseldorf.com/pr20161

027.html

https://www.ncbi.nlm.nih.gov/pubmed/?term=airborne+particle+expos

ure+vierk%C3%B6tter+et+al

http://www.iuf-duesseldorf.com/pr20161027.html
https://www.ncbi.nlm.nih.gov/pubmed/?term=airborne+particle+exposure+vierk%C3%B6tter+et+al
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Ectoin® has a powerful dual anti-pollution action:   

1. Ectoin® protects skin form (further) damage by pollution  

2. Ectoin® repairs environmentally damaged skin:

- repairs and enhances broken skin barrier 

- reduces skin inflammation and allergic reactions 

- improves wrinkles 

- reduces skin roughness and scaliness

unique dual 

anti-pollution 

action

Why is Ectoin® an outstanding anti-pollution ingredient?

Protection & repair = effective anti-pollution with visible results
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Ectoin® is a powerful und multifunctional active ingredient. 

It stops and prevents cell damage and - at the same time  -

supports regeneration and repair for stressed and aged skin:

- improvement and protection of skin´s self defense  

- skin barrier repair

- UVA/UVB, visible light, IR-A protection on cellular level

- anti-inflammatory, anti-irritant 

- wrinkle improvement 

- DNA protection 

multiple benefits 

beyond 

anti-pollution  

Why is Ectoin® an outstanding anti-pollution ingredient?

Please see Ectoin®

brochure for detailed 

study data.

figure: placebo 

controlled in vivo 

study - 4 week 

2/daily application 

of 0.5% Ectoin® and 

placebo on crow´s 

feet
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Ectoin® is the epitome of cell and skin protection. 

It is a powerful stress-protection molecule – a so called  extremolyte. 

Ectoin® is found in microorganisms living in the most hostile conditions: 

salt lakes, the deep sea, deserts, arctic ice and hot springs. These so 

called extremophiles use Ectoin® as a protection shield from the stress 

factors of their habitats, like extreme UV radiation, dryness, cold, heat, 

salinity or chemical stress.

natural 

molecule with 

well-

understood 

mode of 

action 

Why is Ectoin® an outstanding anti-pollution ingredient?

This powerful protection activity is directly 

transferable to our skin and mucosa. 

Ectoin® builds protection shells around skin cells, 

thus stabilizes cells and their membranes and 

enhances the cell functions. This leads to a general 

improvement of cell condition, reduction of ROS and 

cell degeneration. Ectoin® is able to even completely 

stop cell damage (in vivo proven)!
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- single natural molecule - amino acid derivate   

- INCI: Ectoin 

- white odorless powder  

- 100% natural and GMO-free: 

EcoCert, COSMOS and Natrue certified   

- safe: approved for medical use (oral, lung inhalation, eye, nose,)

- China applicable 

- very easy to formulate:

- excellently water soluble - dissolves colorless 

- no incompatibilities with other ingredients

- can be added directly to aqueous  phase (hot or cold) prior to emulsification

- very stable: all temperatures, pH 1-9, light and oxygen stable, shelf life >5 years

- patented anti-pollution efficacy (see page 25)

- biotechnologically manufactured in Germany according to ISO 13485 

convincing 

characteristics  

Why is Ectoin® an outstanding anti-pollution ingredient?



air pollution is the world´s biggest environmental health risk

Outdoor air pollution is a major environmental health problem affecting everyone in 

developed and developing countries alike. 
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4.2m 
deaths linked to 

long-term exposure 

to PM2.5 – China 

and India together 

accounted for 52%
Source: State of Global Air 2017



Anti-pollution efficacy and safety of Ectoin® was clinically 

proven on human lungs (tested persons: 189):

Ectoin® has been tested in multiple clinical studies on patients with lung and airway problems like 

bronchitis, allergic asthma or pollution induced chronic obstructive pulmonary disease (COPD).

Tested formulation: Ectoin® inhalation solution (INCI: Water, Ectoin, Sea Salt)

1. clinical study with 135 patients: significant improvement of particle induced bronchitis

2. clinical safety and efficacy study with 18 patients: significant improvement of hypersensitivity 

and reduction of lung inflammation.  

3. clinical study with 36 patients:  significant and positive effects on lung-inflammation markers.

Scientific Publications: 

http://erj.ersjournals.com/content/41/2/433

https://www.dovepress.com/reduction-of-neutrophilic-lung-inflammation-by-inhalation-of-the-

compa-peer-reviewed-article-COPD
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http://erj.ersjournals.com/content/41/2/433
https://www.dovepress.com/reduction-of-neutrophilic-lung-inflammation-by-inhalation-of-the-compa-peer-reviewed-article-COPD


Ectoin® based products for the treatment of pollution induced 

health problems  (medical application)

Ectoin® is the only cosmetic anti-pollution active ingredient, which is also 

approved for anti-pollution medical applications. 

It is used e.g.  for the therapy of particle induced COPD and asthma. 

Products in the market are e.g. “PARI ProtECT inhalation solution” (Pari, Germany) 

and “Ectodose inhalation ampoules” (Solinea, Poland).
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Source: https://www.theguardian.com/environment/2016/sep/16/new-inhaler-

protects-lungs-against-effects-of-air-pollution

Ectoin® anti-pollution 

inhaler  

watch video on youtube:
https://www.youtube.com/watch?v=O1tvJzC

cbYQ

https://www.theguardian.com/environment/2016/sep/16/new-inhaler-protects-lungs-against-effects-of-air-pollution
https://www.youtube.com/watch?v=O1tvJzCcbYQ


Air pollution and skin aging
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Source: Vierkoetter et al., 2010

air pollution is 
causing:

- pigment spots and 
hyperpigmentation 

- coarse wrinkle 
formation

twin research (smoker vs. non-smoker) gives a hint…

Source: Okada et al. 2013
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Particulate matter consists to 

80 % of ultrafine particles (UFP) like 

PM0.1.  

The highest level of concentration of 

toxic compounds is related to ultrafine 

particles (PM0.1 and smaller).

Particle sizes PM0.1 and smaller can 

penetrate into our bloodstream and 

enter cells.

Pollution and skin aging: why you should focus beyond PM2.5:
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The PM size of an individual particle does not allow for a complete conclusion about 

its skin toxicity. 

The toxicity  of a pollution particle is additionally  determined by its form and 

substance, in other words - the chemistry and physics of a particle play also an 

important role.

Ultra fine pollution particles (UFP) loaded with PAHs (polycyclic aromatic 

hydrocarbons) have been shown to be the main cause for pollution induced skin 

pigmentation and pigment spot formation (Vierkoetter et al, 2010). Test persons living 

in urban areas with high levels of PAHs had a 22 percent increase in pigmented 

spots. Furthermore also a significant decrease of wrinkle formation was detected. 

PAHs can be found in soot, industrial pollutants, emissions of engines, or cigarette 

smoke.  

Furthermore chemicals and metals bind to pollution particles. They are shown to be 

capable of localizing in mitochondria and generating ROS, leading to skin aging by 

mitochondrial damage (Vierkoetter et al, 2010). 

However - size is not everything!
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Some reflections…

Functional anti-pollution ingredients, which form a film on 

the surface of the skin (e.g. polymers, emollients) can not 

prevent penetration of ultrafine particles (e.g. loaded with 

PAHs) and thus the consequent cell damage.

Ectoin® protects skin also on cellular level. It has been 

shown (ex vivo), that Ectoin® prevents cell damage 

caused by ultrafine particle, soot and other pollution 

components. 

The mode of action of anti-oxidants is to neutralize free-

radicals. But they can not prevent the formation of free 

radicals.

Ectoin® can. It prevents and lowers the formation of ROS. 

Furthermore, it has been shown, that an intact skin barrier 

is an effective way to reduce pollution induced skin 

damage.  

Several clinical studies demonstrated excellent skin 

barrier repair and improvement by Ectoin® .



ANTI-POLLUTION 

CLAIM SUBSTANTIATION FOR 

COSMETIC APPLICATIONS 
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Study protocol

● in vivo study (placebo controlled,  randomized, double blind) on volar forearm of six volunteers

● twice-daily application of placebo or 1% Ectoin® (verum) for 5 days

● on day 5:  skin was stressed with cigarette smoke as pollutant for 15 min using a standardized pollution chamber system

● measured parameter:  concentration of Malondialdehyde (MDA)

After 5 days of pre-treatment with 1% Ectoin®  and placebo, the skin was stressed with pollution 

using a standardized cigarette smoke chamber system.    

in vivo anti-pollution study 

Measured parameter: MDA 

MDA results from lipid 

peroxidation of polyunsaturated 

fatty acids in the skin and is one 

of the reactive electrophile 

species that cause toxic stress. 

Therefore it can be used as a 

marker for air- pollution induced 

skin damage.
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RESULTS:

after only 5 days of application with 

1% Ectoin® the pollution-induced 

MDA content in the skin was 

reduced by 48% compared to the 

placebo treated areas.

in the same study-set up, a strong 

anti-oxidant was capable to reduce 

the pollution-induced MDA content 

in the skin by only 27% (data 

provided by cro) 

in vivo study - results 

Figure: reduction of pollution induced skin damage

Reduction of pollution induced skin damage



ex vivo anti pollution study 
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Study protocol

● fresh human epidermal cells from a female Asian and a female Caucasian donor

● skin cells were untreated or pre-treated with a 2mM Ectoin® solution for 24hours

● pre-treated and untreated skin cells were stressed with different types and sizes of pollution particles

● Measured parameter: POMC up-regulation in skin cells  

Tested on Asian and Caucasian

skin cells.

Measured parameter: 

POMC = marker for pigmentation

Figure: up-regulation of POMC (marker for pigmentation) in human 

keratinocytes (Asian and Caucasian)  by different ultrafine pollution particles 

and components



RESULTS:

Ectoin® completely inhibits pollution induced 

POMC up-regulation in skin cells. 

Ectoin® is able to down-regulate pollution 

stimulated pigmentation.
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ex vivo study - results

Please see Ectoin®

brochure for more ex vivo 

study data: reduction of 

pollution induced MMP-1 

und Cyp1A1 expression!



Beside PM, allergens such as pollen are penetrating the human body through the skin,

leading to allergic reactions including exacerbation of atopic dermatitis, disturbing the skin

barrier and inducing skin aging.

An ideal pollution protection therefore does not only protect the skin from damage of PM,

PM and UP, but also from other airborne particles, like allergen loaded pollen.
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in vitro study – pollen penetration protection

RESULTS:

Ectoin
®

protects epithelial structures from penetration by allergens by up to 50%.

By the unique action of Ectoin
®
, the skin barrier´s disturbance is reduced, less

allergic reactions occur and the resulting skin aging and damage is ameliorated.

Ectoin
®

is the only pollution protection active ingredient, which also reduces allergic

reactions induced by airborne allergens such as pollen (shown in vivo).

Please see Ectoin® brochure for more detailed study data!
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Summary 

The natural stress protection molecule Ectoin® offers broad and global clinically proven

and safe anti-pollution efficacy going further than anti-oxidants and polymers.

Ectoin® shows a dual anti-pollution action: firstly, it protects skin from (further) pollution

induced damage and secondly repairs environmentally stressed skin.

This two-step and complementary anti-pollution activity was also clinically proven for

healthcare applications (e.g. Ectoin® lung inhalation for the treatment of particle induced

asthma).

Ectoin® offers:

- global protection and prevention of PM, UFP, PAH and pollen induced skin damage

like skin irritation, pigmentation and wrinkling

- it supports skin barrier repair and reduces skin irritations, inflammations and allergic

reactions

- it reduces or prevents UV, visible light and IR-A induced skin damage on cellular level

- it improves wrinkles, skin smoothness and roughness

For powerful anti-pollution and the visible results your customer deserves!



Anti-pollution claim ideas:

PM-protection, „pollu-guard“, skin-guard, “PM skin repair”

fights pollution-aging /PM-aging

protects the skin from the negative impact of particulate matter

global urban protection; full spectrum anti-pollution

protects the skin from the pollution induced cell-answer for pigmentation and 

wrinkle formation

shields the skin from pollution-aging

reduces the visible signs of city-life / urban / PM stress

global pollution protection (PM10, PM2.5, PM1 and UP)

pollution and UV-shield for the skin

acts before damage occurs („pro active“)

long-lasting protection („skin enhancer“)
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anti-pollution products with Ectoin®
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The use of Ectoin® for anti-pollution applications and the 

treatment of pollution induced  skin/mucosa problems is 

patented / applied for patent:   

Granted  EU patent: WO patent application: 

2017 bitop AG. Ectoin anti-pollution. 



…get in touch with us
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bitop AG

Stockumer Str. 28

58453 Witten

Germany 

Phone: +49 2302  914400

Fax:     +49 2302  9144010

www.bitop.de

Would you like more information? 

Simply contact us. We look forward to hearing from you — and to working with you. 

Direct contact with our cosmetics business development: 

Phone: +49 163 860 3822 

E-mail: galik@bitop.de 


