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INTRODUCTION
BASIC CONCEPTS ON POLLUTION



POLLUTION

Environmental  pol lut ion is  a major problem in many large cit ies around the world and skin care against
pol lut ion is  a new trend that has come to stay.  A signif icant number of studies have studied the effect of
pol lut ion on skin aging and some alarming results have been found.
 
 
Pol lutants are very diverse,  such as some components transported by air  such as ozone  or nitrogen dioxide  to
induce the accumulation of waste such as polycycl ic  aromatic hydrocarbon and nanopartic les.
 
 
The skin is  an organ that creates a barrier to protect us from the harmful environment.  The keratinocytes  are
in charge of the skin defense  and are subjected to a continuous process of differentiat ion to maintain the
integrity and homeostasis of  the skin.
 

Fig. 1: Annual average of polluting particles by countries. 
            Source: Euroonitor International, Natural Resources.



Due to contamination,  the air  is  f i l led with t iny sol id part ic les or l iquid droplets of airborne substances that are less
than 10 μm .  These part ic les are composed of acids,  organic chemicals,  heavy metals and dust.
 
 
These part ic les can tr igger inflammatory reactions  through direct interactions with the aryl  hydrocarbon receptor
(AhR) of the intracel lular molecule.  The contaminants enter the cel ls  by diffusion and bind to the cytosol ic  AhR.
 
 
This union causes inf lammatory reactions in the epidermis and the immune response in the dermis releasing
several  cytokines and interrupting the expression of the essential  components of the skin barrier.

Fig. 2: Diagram showing the route of the PM when it crosses the epidermis.



HOW DOES THE CONTAMINATION AFFECT THE SKIN?

>> Ozone seems to accelerate the aging of the skin,  causing oxidative stress  and forming free radicals.
 
>>  The accumulation of pol lut ing substances that penetrate the skin tr igger the inflammatory response .
 
>> The skin barrier decreases  when exposed to contamination.
 
>>  Skin exposed to contaminated areas experiences a higher rate of sebum secretion ,  compared to non-contaminated
areas.
 
>> There is  a tendency for cutaneous pH to decrease  when exposed to contamination.
 

Inflammation Filament Matrix Barrier Function
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PHYTOMARINE    AEGIS

Aegis it is one of the main elements of the elements of the prodigious
armor of Zeus. It means 'shield', 'protection', 'defense'.
 
But the aegis is not only characterized by defense:
 
According to Greek mythology, Perseus beheaded the monster Medusa,
a woman with snake-shaped hair that turned anyone who stared at her
into stone, and used the monster's head to complete the Aegis. Thus,
the shield has a double function; defense (shield) and attack (Medusa
head). 
 
This double function is also characteristic of the CHEMIR SA new
development: PHYTOMARINE AEGIS.
 
 
 
 
 
 

PRODUCT NAME

Fig. 3: Representation of the Aegis with Medusa head
embedded in the shield.

Fig. 4: Perseus sculpture by Benvenuto Cellini.



PHYTOMARINE  AEGIS 

By exhaustively studying the effects caused by skin
contamination and the biochemical alterations that it
causes, the CHEMIR SA team has developed the definitive
anti-pollution active ingredient with double PR action:
protection and repair.
 
PHYTOMARINE AEGIS consists of the main bioactives from
the jellyfish glycosaminoglycans and the plant Xanthium
Strumarium.
 
 

Fig. 5: Jellyfish.

Fig. 6: Xanthium Strumarium plant.



PROTECTION

Skin shield against environmental stress

The body of the jellyfish consists of a transparent
hemispherical umbrella prolonged by long tentacles
provided with stinging cells.
 
The mucin in your body is a protein responsible for
maintaining hydration levels and provides lubricating
and anti-adhesive properties between cells.

The qniumucin has been isolated and has great
similarity with human mucin, MUC5AC. It is one
of the main contributors to the rheological
properties of the mucose that plays a
fundamental role in the defense against
pathogens and environmental stress.
 
 
The mucus of the jellyfish has three times more
hydrating and hygroscopic activity than
hyaluronic acid.

PHYTOMARINE AEGIS incorporates in its formula the 
 jellyfish bioactives to provide hydration, reduce cellular
damage and create an improvement in the union of
keranocytes to provide greater protection to the skin.



REPARATION

Repairs the skin barrier and the appearance
of the skin that has been damaged by
contaminating particles.

Xanthium strumarium is a species of herbaceous plant
of the Asteráceas family, native of North America and
allochthonous in Europe and Asia.
 
 
Traditionally, the plant has been used for the treatment
of urticaria, eczema or dermatitis due to its anti-
inflammatory, antiallergic and antibiotic properties.
 
 
 
 
 
 
 
 
PHYTOMARINE AEGIS incorporates the plant
bioactives to repair the epidermal barrier by inhibiting
the proinflammatory mediators released due to the
contact of our skin with polluting substances.



EFFICACY
S T U D I E S



IL-1α and TNF-α are cytokines that are involved in the inflammation
process.
 
IL-6 is a key mediator for the "acute-phase response" of the
inflammatory process.

43% expression of IL-1α.

46% expression of TNF-α.

44% expression of IL-6.

ANTI-INFLAMMATORY ACTIVITY

IN-VITRO

 PHYTOMARINE
AEGIS

PROTECTION
Skin Barrier Effect (FLG, LOR)
Hydration. (TEWL)
Cell Protection (microscopy)

REPARATION
Anti-inflammatory (Ahr, COX-2, PGE-2, IL-1α, TNF-α, IL-6)
Anti-irritant (Protection against cell damage: redness and texture)

   

100 

75 

50 

25 

0    

100 

75 

50 

25 

0 

43% 46% 44% 

R
el

at
iv

e 
E

xp
re

ss
io

n 
(%

)

C UVB UVB
+

C UVB UVB
+

C UVB UVB
+

PA PA PA

Fig. 7: In-vitro study showing the expression of inflammatory cytokines under different treatments. PA:  PHYTOMARINE AEGIS (2%)
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The aryl hydrocarbon receptor (AhR) is a binding receptor for several ligands
involved in various metabolic processes. It is a transcription factor known to
regulate the inflammatory cell response.
 

23% expression of AhR.

ANTI-INFLAMMATORY ACTIVITY
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Fig. 8: In-vitro study showing the expression of the AhR receptor under different treatments. The receptor is activated
with the presence of PMs (2.5 ppm).

PA:  PHYTOMARINE AEGIS 

21% expression of COX-2.

20% expression of PGE2.

- 1% PA 2% PA

100 

75 

50 

25 

0 

C
O

X
-2

 a
nd

 P
G

E
2 

ex
pr

es
si

on
 (%

)

21% 

- 1% PA 2% PA

100 

75 

50 

25 

0 

20% 

Fig. 9: In-vitro study showing the expression of inflammatory mediators under different treatments. The
receptor is activated with the presence of PMs (2.5 ppm).

23% 

COX-2 and PGE2 are the main mediators of the inflammatory response.
 

+ PHYTOMARINE AEGIS  =  

+ PHYTOMARINE AEGIS  =  



Filagrin belongs to a metabolic pathway to release free amino acids
that contributes in water retention.

112% expression of filagrin.

CUTANEOUS BARRIER - HYDRATING ACTIVITY
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Fig. 10: In-vitro study showing the expression of filaggrin with the presence of active PHYTOMARINE AEGIS (2%) and
hyaluronic acid, known moisturizer active ingredient.
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Fig. 11: In-vitro study showing the expression of loricrin with the presence of active PHYTOMARINE AEGIS at different
concentrations. The receptor is activated with the presence of PMs (2.5 ppm).

38% expression of LOR.

Loricrin (LOR) is a protein component
of the cell envelope found in
differentiated epidermal cells. It is vital
to form a physical barrier between the
skin and the contaminating particles.

+ PHYTOMARINE AEGIS  =  



PHYTOMARINE AEGIS has the ability to counteract the oxidative
stress of the skin, limiting the presence of ROS with its powerful
antioxidant capacity.

89% skin oxidation.

ANTIOXIDANT ACTIVITY

Fig. 11: In-vitro study showing the antioxidant activity of  PHYTOMARINE AEGIS at different dosage.
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In vitro protocol: Human epidermal keratinocyte
cultures (HaCaT) were incubated for 36 hours (37°C,
5% CO2) in the presence of PA. The expression of
mRNA was analyzed by RT-PCR.

In vitro protocol [2]: Human epidermal keratinocyte
cultures (HaCaT) were incubated for 30 minutes (37°C,
5% CO2) with free radicals and then PA (1, 2, 5%),
vitaminic analog (CP) and reaction buffer (CN). The
oxidation (%) is determined by the absorbance with the
spectrophotometer at 410 nm (X-mark, BioRad).

Method of Analysis



Normal

Normal

+ Formaldehyde 50ppm

+ UVB

+ PHYTOMARINE AEGIS 2%

+ PHYTOMARINE AEGIS 2%

The cultures of HEKa are subjected to aggressive agents that allow to visualize a deterioration in the skin.
 
With the application of PHYTOMARINE AEGIS, we not only recover the state of the previous skin, it increases
its viability and cellular association to provide greater protection.

CELL PROTECTION

Fig. 12: Images of cultures of untreated HEKa cells, with addition of UVB or formaldehyde and with subsequent addition of PHYTOMARINE AEGIS (2%).



PHYTOMARINE    AEGIS

IN-VIVO

We can see that the use of PHYTOMARINE AEGIS
(2%), decreases the loss of transepidermal water
after the application of an irritant agent (SLS 1%).

In-vivo determinations are made to determine
transepidermal water loss and to confirm the barrier effect
that the product has shown us in the in-vitro
determinations.
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On the other hand, a qualitative assessment is made of the change
in the appearance of the skin after the application of an irritant agent
and, subsequently, of the cosmetic active ingredient
PHYTOMARINE AEGIS.

APPEARANCE

Redness

T0 12h

D7T0

Inflammation

The appearance of the skin improves considerably after the
application of PHYTOMARINE AEGIS. A relief of irritation and
a smoothing effect can be observed. The skin has been treated
with an irritant agent (SLS 1%).

T0

T0 D10

12h



PHYTOMARINE    AEGIS

IN-VIVO

 
 
>> Volunteers: 5 members (mixed group) between 30 - 50 years.
>> Formulation: Lotion or emulsion with 2% PA.
>> Application: Irritating forearm stimulation with 1% Sodium Lauryl Sulfate (SLS). Subsequent application of the formula twice a
day and reading at 12 hours (redness) / 10 days (inflammation and TEWL).
>> Reading: Antera 3D (redness and inflammation) / Tewameter (TEWL).

PGE: Prostaglandin.
TEWL: Transepidermic Water Loss.
FLG: Filaggrin.
HA: Hyaluronic Acid.
LOR: Loricrin.

In vivo protocol:
 

GLOSSARY

PA: PHYTOMARINE AEGIS
PM: Particulate matter.
IL: Interleukin.
TNF: Tumor Necrosis Factor.
AhR: Aryl Hydrocarbon Receptor.
COX: Cyclooxygenase.



PRODUCT

CHARACTERISTICS
Formula / Properties / Application



INCI 
Aqua, Butylene Glycol, Glycosaminoglicans, Xanthium Strumarium Fruit Extract, Phenoxyethanol, Ethylhexylglycerin.

DOSAGE
Recommended dose between 0.5 - 5% (efficacy studies: 2%)

COSMETIC PROPERTIES
 

Anti-inflammatory.
Epidermal barrier reinforcement.
Hydration.
Cell cohesion improvement.
Boost self-defense.

 

Anti-Pollution.

APPLICATION
Cream.
Serum.
Lotion.
Shampoo.
Conditioner.

 

181218 - Ultramarine Cream

181217 - Jelly Crystal Serum

Application:

SKIN CARE.
BABY CARE.
SCALP CARE.

 

FORMULATION Water soluble.
Easy to formulate.
Low concentration necessary.
Color cosmetics compatible.

 



THANK YOU VERY MUCH FOR YOUR ATTENTION!

If you need more information, do not hesitate to contact us.

www.chemir.es
chemir@chemir.es
(+34) 934 392 051

Carrer del Treball, 58-bis
08019 - Barcelona (Spain)


