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Formulation of microalgae 
extracts into innovative cosmetic 
formulations





Personal Care Market 
Global demand for sustainable sourced ingredients with performance



The Nagoya protocol
-The conservation of biological diversity

-The sustainable use of biologically diverse components

-The fair and equitable sharing of benefits arising from 
the utilization of genetic resources

The significance and innovation of this 
protocol lies in its strong basis for 
greater legal certainty and transparency 
for both providers and users of genetic 
resources



Source of valuable ingredients 



Algae Ingredients: A Sustainable Solution ? 



Photo protection and anti oxidant 
capacity
Some micro algae species synthesize substances with particular chemical 
structures that:
-may absorb UV radiation
-may inhibit metabolic pathways on melanin synthesis
-may reverse damages induced by UV radiation 
-may scavenge reactive oxygen species (ROS)

Chlorogloeopsis spp. extract presents strong scavenging potential of ROS

Isochrisis could prevent UV transmission 

Cyanobacterium nostoc sp. R76DM produces UV-absorbing mycosporine-
like amino acids (MAAs)

Spirulina exhibits strong anti oxidant action to protect skin’s structural 
components from degradation



Moisturization
-Abundant source of polysaccharides create the ideal bio mimetic film for 
moisture retention. Fucans from Ascophyllum nodosum enhance 
cutaneous integrity and thus reduce TEWL

-Nannochloropsis gaditana boosts Aquaporines operations  enhancing 
skin moisturization

-Proteins and their hydrolyzates from genus Porphyra, Spirulina sp. and 
Chlorella sp. have strong affinity with skin and hair but also boost the NMF 
synthesis

-Squalene derived from Thraustochytrium and Schizochytrium mimics 
NMF of the Extracellular Matrix which are key ingredients for skin moisture 
retention



Anti-Aging
-Nannochloropsis gaditana boosts fibrilin-1 and thus synthesis of skin’s 
main mechanical support fibers (collagen and elastin)

-Monodus sp., Thalassiosira sp.and chlorococcum sp. promote 
collagen synthesis

-Chlorella sorokiniana Extr. preserves the equilibrium and correct 
functioning of the mitochondrion by activating three defense levels that 
support epidermal regeneration: the quality control of mitochondria, the 
mitochondrial dynamics and mitophagy. The cells, reloaded with energy, 
regenerate better in order to form a dynamic and effective skin barrier. 

-Phaedodactylum tricornutum promote the proteasome activity in skin 
cells

-Arthrospira extract boost the synthesis of vascular endothelial growth 
factors (VEGF) leading to anti wrinkle action



Whitening
-Nannochloropsis oculata containing zeaxanthin inhibits tyrosinase
enzymes preventing from hyperpigmentation

- Fucoxanthin and fluorolglycinol, both common secondary metabolites 
of micro algae have tyrosinase inhibitory activity due to their ability to 
chelate copper and thus, they can control melanogenesis



Pigmenting agents
-Chlorophyceae family, incl. Dunaliella, Muriellopsis, Chlorella 
is the most common source of carotenoids, being accumulated it 
heir own biomass 

- Microalgal β-carotene known to be a vitamin precursor , is the 
leading food colorant

-Lutein and Zeaxanthin found in Spirulina and Haematococcus
are used for coloring purposes but give an added value thanks to 
their anti oxidant properties



Tetraselmis suecica
Nannochloropsis oculata

Nannochloropsis oceanica
Chlorella sigmatophora

Arthrospira platensis
Botryococcus braunii

Nannochloropsis gaditana
Phaeodactylum Tricornutum

Chlorella Vulgaris
Pediastrum duplex

DDNA repair

Antioxidant
Protection of skin 

photoageing

Findlay and Patil,1984

Sansone et al.,2017

Lee et al., 2017

Buono et al., 2012

Letsiou et al., 2017

Cellular senescence

Collagen destruction

Skin 
hydration

Microalgae sp.
Skin Effect

Wound healing
Anti-

inflammtion
Immune Response

Makpol et al., 2009

Skin tightening

Shen et al., 2011

Wang et al., 2015

Microalgae extracts AND human skin

Kim et al., 2012

Skin Whitening



2D culture cells 

3D skin models

In Vitro cell models



Cell viability – cell proliferation



The genes in DNA encode protein molecules, which are the 
"workhorses" of the cell, carrying out all the functions necessary 

for life.

Human Transcriptome



Human Transcriptome



Letsiou et al., Frontiers in Marine Science, 2017

Ø Antioxidant defense
pathway related
genes

Ø Cell proliferation-Apoptosis-
Angiogenesis related
genes



Letsiou et al., Frontiers in Marine Science, 2017

Ø Skin Hydration and
extracellular matrix related
genes



Letsiou et al., Frontiers in Marine Science, 2017

Ø Inflammation and Immune
related genes

Ø Cell cycle and DNA repair
related genes

Ø Aging related genes



Nannochloropsis gaditana extract

Letsiou et al., Frontiers in Marine Science, 
2017



Patented
propolis extract

Microalgae
ΝANNOCHLOROPSIS 

GADITANA

3D PRO-ALGAE
APIVITA SUNCARE



3D PRO-ALGAE
NANNOCHLOROPSIS 

GADITANA

ACTION
AGAINST

PHOTO-AGING

Activates fibrillin
synthesis,

an important protein
for 

skin’s elasticity

Activates 
aquaporines,

water exchange 
channels 

contributing at the 
effective hydration 

of the skin

HYDRATION



3D PRO-ALGAE
PROPOLIS

Αριθμός Διπλώματος Ευρεσιτεχνίας: 1007520

ACTION 
AGAINST

PHOTO-AGING

High 
concentration 
in polyphenols 

& 
flavonoids

Εnhances
collagen & elastin 

production 

under stress 
conditions, such 
as under the sun

Protects skin cells 
against free 

radicals



3D PRO-ALGAE 

Offers hydration and exceptional activity against photo-aging, 
the No1 cause of premature aging

It maintains and enhances skin’s:

DENSITY
ELASTISITY

COMPACTNESS

and skin’s youthful appearance, even under the sun

MAINTAINS THE THREE DIMENSIONAL STRUCTURE OF THE SKIN 



CLINICAL STUDY RESULTS

Self evaluation in 3D PRO-ALGAE®  complex, 28 days, women with photo-damaged skin, age 30-50 

Innovation

90%
MORE 

COMPACT SKIN

95%
MORE 

ELASTIC SKIN

90%
FIRMER 

SKIN

95%
MORE 

HYDRATED SKIN

Enhances skin’s
3D STRUCTURE 

Boost the 
specific benefits 

of each 
SUNCARE line

ANTI-
WRINKLE

OIL 
BALANCE

ANTI-SPOT

90%
LESS 

WRINKLES 

95%
MORE 

RADIANT SKIN

95%
HEALTHIER 

SKIN

3D PRO-ALGAE 
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Formulation of microalgae 
extracts into innovative cosmetic 
formulations



aqueous phase 75 0C 

oily phase 65 0C 

Silverson mixer
3000 rpm for 10 min

• The emulsion is cooled down

slowly under stirring at 1500

rpm and approximately at 35-38
0C

• The extracts (5%) are added

under 40 0C

• pH adjustment at 5,5-5,8

Formulation of novel cosmeceuticals and scale–up of the process

Ø Formulation : antiaging-whitening day cream light texture
Tetraselmis chuii extract is incorporated

Lab scale production

WP6: Formulation and development of microalgae-
based cosmeceuticals



Ø 6.3.1. Formulation 1 - Accelerating aging process

§ Aggravated conditions of heat, sunlight, etc. were used to speed up the normal aging processes of items 

§ It is used to determine the long-term effects of expected levels of stress within a shorter time and to 
estimate the lifespan of a product. 

§ Testing conditions:

§ Different temperatures (5 0C, room temperature, 38 0C, 45 0C, 50 0C)

§ Exposure to ultraviolet (UV) radiation

§ Centrifugation

5.5

5.7

5.9

initial
1st

month
2nd
month

3rd
month

4th
month

5th
month

6th
month

pH	- Formulation	1

RT UV 5-7	0C

38	0C 45	0C 50	0C
50,000

55,000

60,000

65,000

70,000
initial

1st
month

2nd
month

3rd
month

4th
month

5th
month

6th
month

Viscosity - Formulation 1

RT UV 5-7 0C 38 0C 45 0C 50 0C

No significant changes 
either in the 

physicochemical 
parameters or in the 

optical evaluation in the 
different conditions in all 

formulations



aqueous phase 78-80 0C 

oily phase 75 0C 

Silverson mixer
3000 rpm for 10 min

• The emulsion is cooled down

slowly under stirring at 1500

rpm and approximately at 35-38
0C

• The extracts (5%) are added

under 40 0C

• pH adjustment at 5,4-5,6

Formulation of novel cosmeceuticals and scale–up of the process

Ø Formulation 2 : serum, targeting skin brightening activity
Tetraselmis chuii extract is incorporated

Lab scale production

TM-124-S4 TM-2-S6 TM-54-S1



Formulation of novel cosmeceuticals and scale–up of the process

Ø Formulation 2 - Accelerating aging process 

§ Aggravated conditions of heat, sunlight, etc. were used to speed up the normal aging processes of items 

§ It is used to determine the long-term effects of expected levels of stress within a shorter time and to estimate the lifespan of a product. 
Testing conditions:
§ Different temperatures (5 0C, room temperature, 38 0C, 45 0C, 50 0C)

§ Exposure to ultraviolet (UV) radiation

§ Centrifugation
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No significant changes 
either in the 

physicochemical 
parameters or in the 

optical evaluation in the 
different conditions in all 

3 formulations



Microalgae in cosmetics



Microalgae in cosmetics



In the press 



Conclusions

Ø For 3.8 billion years, micro-algae have been adapting, thriving and
multiplying

Ø The ability of seaweed to concentrate unique nutrients in combination
with innovative research and development practices, algae skin care can
successfully provide solutions to most skin concerns

Ø With such a plethora of seaweed and micro-algae that have still not
been discovered in the vastness of the ocean, there is a virtually untapped
arena of possibilities. Because of these incredible factors and the ability to
create ingredients so sustainable, marine skin care is truly a wave of the
future in beauty



Gracias


