
New ingredients from seaweed for 
cosmetic applications

- The road from idea to regulatory approval

Louise Mellisa Klinder & Ditte Baun Hermund

Betül Yesiltas, Ioanna Anagnostara, Shuk Yee Huang, Xiaoru Hou, 

Randi Neerup, Yuhong Huang, George E. Anasontzis, Lene Lange & Charlotte Jacobsen

Nordic Seaweed Conference, Grenaa

10 -11 th October 2018



2

Research

Å Selection of biomass

Å Extraction method

Å Functionalities/claims

Å Full characterization

Å Application

Å Stability and safety

New product/ingredient

Å Costumer acceptance/demands

Å Upscaled production 

Problem and solution

CommercializationProduct stability

(Sustainable) solutions

Costumer demands



Screening, extraction method , functionalities and composition

Screening

ÅSelection of biomass

ÅSpecies

ÅHarvest

Choosing extraction method

Functionalities

ÅAntioxidant properties ( in vitro )

ÅAnti -enzymatic properties ( in vitro )

ÅMoisturizing effects ( in vivo )

Composition

Å Antioxidant compounds

Å Pigments, e.g. fucoxanthin

Å Monophenolic compounds and flavonoids

Å Polyphenolic compounds (phlorotannins)

Å Polysaccharides (e.g. laminarin, fucoidan)

Å Anti -enzymatic compounds

Å Phlorotannins

Å Laminarin

Å Moisturizers

Å Laminarin

Å Emulsifiers

Å Polysaccharides

Å Hazard compounds: Heavy metals, allergenes



Application ïExample 1
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Aim Evaluate the antioxidant efficacy of Fucus vesiculosus 

extracts to decrease lipid oxidation in skin care products (facial 

cream) and inhibit oxidation of functional lipids (PUFAs)

Fucus vesiculosus

Water extract (WE)

80% ethanol extract (EE)

0.5 or 1% (C1 and C2)

Stored dark at 20ęC

42 days

Physical properties

Å Colour, DSD

Oxidative stability

Å FAME, Tocopherol

Å Volatiles, PV

Hermund et al., accepted , JAOCS

Cosmetic application



Application ïExample 2
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A stable emulsion during storage

Physical stability

ŹCreaming index (CI), Unchanged droplet size

Ox. Stability

ŹPeroxide value (PV), ŹVolatiles , No loss of PUFAs, 

No or Źtocopherol consumption

Alginate

Anionic

Laminarin

Not anionic

Fucoidan

Anionic

Polysaccharides from Saccharina latissima

Alginate (or sodium alginate)

Å Thickening agent

Å Radical scavenging capacity and ferric reducing 
power 

Laminarin

Å Thickening and gelling agent 

Å Radical scavenging capacity

Fucoidan

Å Radical scavenging capacity and superoxide 
radical scavenging 

Omega -3 delivery emulsions



Application ïExample 2
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Omega -3 delivery emulsions

Aim To evaluate the potential of polysaccharides extracted from Saccharina latissima as stabilizers in omega -3 

delivery emulsions together with sodium caseinate (NaCas) 

Emulsion: Oil phase : 70% fish oil. 

Water phase : 30% (water, emulsifier/stabilizer, (water, emulsifier/stabilizer, 0.03ă FeSO4·7H 2O and 
0.05% sodium azide) 

pH=7, zeta - potential: - 50 mV

Emulsifiers/stabilizers: 0.42% w/w total emulsion

NaCas (0.23% w/w) + 3 polysaccharides (conc. 0.19% w/w) 

Commercial alginate (DUPONT)

CONTROL (only NaCas)

12 days of storage (dark, room temperature)

Physical stability: CI, DSD, Viscosity

Oxidative stability: PV, Volatiles , tocopherol, fatty acid composition
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Further characterization

¶Stability

ÅAddition of preservatives

ÅStorage conditions

¶Safety

ÅHandling

ÅToxicological testing (no animal testing according to the EU cosmetic regulation )

ÅHeavy metals

ÅArsenic , Cadmium etc

¶Moisturizing effects ïTEWL

8



New product on the market
New cosmetic products must comply with the EU regulation (no. 1223/2009 (EC) - valid from July 2013)

The responsible person (Company)

All finished cosmetic products is required to have a Product Information File (PIF)

The PIF must contain the following:

ÅDescription of the product (e.g. day cream for dry skin and)

ÅMethod of production

ÅProduct label

ÅSchedule of undesired effects

ÅManufacturing description (including formulation) and GMP (good manufacturing practice) certificate

ÅClaimed effect (documentation)

ÅSafety assessment ïmust be performed by an expert: doctor, pharmacist or the like

New cosmetic ingredients are required to have 

ÅTechnical/botanical information/specifications and Toxicological information/documentation 

ÅRaw material information (RMI)

Å(Material) Safety data sheet (MSDS/SDS)(requirement from EU REACH and CLP regulations)
9
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Example

Information sheet

With botanical description



Example
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Å Product composition

Å Extract type (solvents used)

Å Preservatives and other additives

Å INCI names

Å CAS number

Å Toxicology and allergenic profile

Å E.g. heavy metals and pesticides

The techincal infomation 
(e.g. composition) and 
toxicological documencation 
can be presented as a 

Raw material documentation 
(RMI)



Example
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Safety data sheet



Example
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Storage

General specifications

Technical specification sheet



Product Label - example
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Nominal weight 
/volume

Ingredient list /

INCI

Responsible 
person

Country of 
Origin

Application

Period after 
opening (PAO)

Durability

Allergens

Easy to read 
and visible 

letters

Batch no

No misleadning 
claims

Cautions



CPNP ïEU database

Cosmetic Products Notification Portal

¶Last step before launching a new cosmetic 
product to the EU market, is to notify it to 
the EU database CPNP. The stored 
information can be accessed by the Poison 
Control Centers (in Denmark ñGiftlinjenò) 
in case of accidents and emergencies. The 
database also helps the authorities to 
monitor compliance with the cosmetic 
regulation.

15
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Concluding marks

ÅTechnical/botanical information

ÅRaw material information (RMI)

Å(Material) Safety information

Å Extraction method

Å Full characterization and product characteristics 

Å Functionalities/claims

Å Anti -oxidant ( in vitro )

Å Anti -aging ( in vitro )

Å Moisturizing (TEWL)

Å Stability (addition of preservatives?), storage and 
handling

Å Toxicology

Å Recommended application and dosage



Collaborators and funding

And many moreé


