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ƴ Establishedin 1950, locatedin Canejan(33)

ƴ Industrial Technical Center of the industries producing vegetable oils 
and proteins

ƴ 90+employees

ƴ 8+aϵrevenues,300+clients

ƴ 20,000m2of premises

ƴ Core competences:Analytical,R&D,crushing& extraction of oils& 
fats, Greenchemistry,health& nutrition, Formulation

ƴ Establishedin 2012,locatedin Compiegne(60)

ƴ Industrializationplatformfrom labto demoscale

ƴ 36employees

ƴ 4+aϵrevenues,100+clients

ƴ 10,000m2of premises

ƴ Corecompetences:Analytical,ChemicalandBiotechnologyprocess 
development,optimization& scale-up
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Pickering Emulsion

Pickering, 1907 ïRamsden, 1903

ƴ Amphiphilicsolidparticlesadsorption

ƴ High stability

ƴ Rigidinterface

ƴ Driedemulsionsand encapsulation

ƴ Latex and silicaparticles, modifiedstarchand cellulose first studied
Interaction between particles at the interface

Contact angle

< 90°

O/W emulsions

> 90°

W/O emulsions
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Plant-based powders as stabilizer

ƴ Naturality

ƴ Physical modifications (if any)

ƴ By-productsvalorization

ƴ Synergyof properties: antioxydant, thickening, coloring

ƴ Insoluble fraction in water and oil

ƴ Possible low granulometry

ƴ Relevant soluble fraction

ƴ Amphiphilicbehavior

ƴ Intricatechemicalcomposition

ƴ Soluble fraction

ƴ Multiple sizes and shapesof particles

ƴ Fragmentable, deformable

Benefits

Whichpowders?

Considerationto take into account

Rapeseed cakePea flour

Particles on droplets Droplets on particles
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Interconnected principles of stabilization
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Tools and Properties

ƴ Dispersion and emulsificationconditions

ƴ Grinding, powdertreatments

ƴ Powder nature and composition

ƴ Powder / oil amount

ƴ (limited coalescence)

ƴ Salt, pH, T : aggregation, amountand composition of the 

soluble fraction

ƴ Oilyphase : oil, butter

Tailor-made solutions in regards to industrial
process and applications

ƴ Droplets size from ~ 0,5 µm to > 10 µm

ƴ Viscosities: from fluid to gel-like textures

Process tools

Formulation tools

Wide range of properties
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Study et development

Powder valorization

Å Amphiphilicbehavior

Å Involvedstabilizationmodes

Å Relevantparameters

ü Potentialasstabilizer

ü Bestconditionsandlimits of use

ü Typicalformulations

Formulation developmentor improvment

Selectionof powder/ processcombinationfollowing:

Å Constraints: processtransposition,reglementation, costΧ

Å Targettedproperties: stability, sensoriality, functionnalityΧ

ü Bestprocessand/or compositions

ü Stabilitystudies

ü Samplesfor validation,scale-up

Č Decisiontree/ map

Č Mapping / Cartography
Č Example follows
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Powder valorizationand evaluation : Decision map

Emulsion 1

Question 1

Answer 2Answer 1
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Powder D
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Powder A

Powder C

Powder E

Powder B

Powder D

Powder F

Investigation withmodel systemsé 

Central conditions

Adapted conditions

Adapted conditions

é to rapidlyreachapplicative formulas

Soluble fraction involved
in stabilization

Adsorbedinsoluble 
particles

Hypotheses and pre-classification Several degrees of classifcation

Χ
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Example with rapeseed cake : Stability

Ą High stability of emulsions with rapeseed cake with different oil quantities

Á Same stabilities observed with other plant-based powders (sunflower, flax defatted or not) and other oil (isopropyl 
myristate)

Á Good emulsion stability at higher temperatures (several days at 60 ϲC)

Entry

wt% of 

rapeseed 

cake(a)

wt% of 

sunflower 

oil(a)

Average drop 

size at T0

(D(4,3), µm)

Average drop 

size at T1

(D(4,3), µm)

Stability time(b)

1 2.5% 20% 2.2 2.4 >240 days

2 3% 30% 6.0 6.2 >270 days

3 8.8% 15% 1.9 2.1 >210 days
(a) of the total emulsion; (b) performed at 25 oC ; Emulsifying process: HPH 800 bars
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Linseed oil protection study

ƴWith or without rapeseed cake

ƴEffect of the Pickering emulsion on the oxidation

ƴDifferences before and after 96 h of storage at 60ϲC

ü Efficient antioxidant activities of rapeseed cake

ü Linseed oil preservation throughout the emulsifying process

Antioxidant Properties
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No oxydation!!
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ü Recovery of the same emulsion without emulsifying process

Dry Emulsion

Vegetable Coproducts

Emulsification

Stable emulsion

Drying

Dry Emulsion

Storage

Water addition under

a soft agitation
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Industrial applications
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Efficient technology with industrial oleaginous seedcakes (defatted) 

but also with non-defatted meals 

Ą compatible with green labels (Naturality)

Á Food: Proof-of-concept obtained for aroma encapsulation at the litre scale

Á Bitumen: Proof-of-concept obtained to substitute cationic surfactants

Á Cosmetic: wet and dry emulsions produced at 5 litres scale with a reference 

cosmetic oil Ą smooth texture, glossy look and high stability 

Á Feed: ongoing work to study the antioxidant properties of the emulsifying process

From proof-of-principle
to pilot scale


