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Application Note 
Pickering Emulsions 

Use of A Microfluidizer™ To Make Pickering 
Emulsions 
 

A Pickering Emulsion is a type of emulsion where the 
emulsified particle is stabilized not by a polymeric or 
ionic surfactant, as is normally the case, but by an 
inert solid particle. This effect was named after S.U. 
Pickering in 1907.  

 

Removing soluble surfactants from emulsions is a 
subject of intense interest in a number of areas of 
research including pharmaceuticals, cosmetics, food 
and agrochemicals. Surfactants are expensive and 
represent a potentially reactive component of the 
emulsion. 

 

When the immiscible liquids, for example oil and 
water, are brought together, the solid particles are 
incorporated at the interface of the liquids.  

 

The micron or sub-micron sized particles in an 
emulsion will eventually coalesce without a stabilizing 
agent. Surfactants are used to stabilize the particles, 
keeping them small and discrete. The Pickering 
technique represents a viable alternative to 
unwelcome surfactants.  

Why Microfluidics? 

 Microfluidics can produce a uniformly sized nano-
emulsion. The particle size is critical to ensure the 
right ratio of solids to the size of the droplet. 

 The processing parameters of a Microfluidizer can 
vary widely, which is important because Pickering 
Emulsions can vary significantly in their 
formulation and particle size, depending on the 
application. 

 One Microfludizer can be used to produce a 
variety of different products and a range of 
formulations, an important attribute for 
researchers. 

 Of course let’s not forget, research is only part of 
the story. The unique scalability of Microfluidics 
technology means you will be able to transition 
seamlessly from lab to production. A critical factor 
with such finely tuned formulations. 

 

More About Microfluidizers 

Microfluidics technology is a unique form of 
homogenization. With a Microfluidizer, the particle 
disruption is achieved by forcing the liquid stream 
through a narrow capillary, typically around 100µm in 
cross-section. The force of the liquid passing through 
the chamber generates ultra-high shear. 

Advantages of Pickering Emulsions vs. Traditional  
Surfactant Stabilized Emulsions 

 Removing soluble surfactants improves product 
safety. 

 Reduced additives. 

 High emulsion stability. 

 Eco-friendly materials. 

 Easily manufactured with commercially available 
materials. 

 Potential IP opportunities. 

Please click here to reference the Scientific 
Paper entitled “Colloids and  Surfaces A:  
Physiochemical and Engineering Aspects” 
that describes how a Microfluidizer is used in 
the creation of Pickering Emulsions. 

 

http://www.sciencedirect.com/science/article/pii/S0927775714005809
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This highly efficient mechanism creates emulsion 
particles that are not only small, going down to below 
100nm, but with a very high degree of uniformity. The 
combination of small particles and uniform particle size 
distribution helps to secure the stability of the emulsion. 
But of course, even Microfluidics needs stabilizers 
sometimes and this is where the Pickering 
nanoparticles come in. 

Before/after data and images for an adjuvant nano-
emulsion. A particle size of 458nm (D50) was 
achieved after one pass through a Microfluidizer 
with a “Y” style chamber at 20,000 psi. 

For more information: 
 

Telephone:  (617) 969-5452 
Fax:  (617) 965-1213 
Email:  mixinginfo@idexcorp.com 
Website:  www.microfluidicscorp.com  

With a Microfluidizer results like those shown below 
can be obtained routinely. 

The heart of a Microfluidizer is the interaction chamber. 
Each chamber contains an element about the size of a 
tablet that has a capillary structure milled into it. There 
are two basic styles of chamber, either “Z” or “Y”, 
which are used for different applications. Typically 
optimal results for emulsions are achieved with the “Y” 
style chamber.  Microfluidized emulsions can reach 
below 100nm. 
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