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Nanoemulsion: A novel type of food emulsions
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Photographs and particle size distributions of two 5% oil-in-water
systems stabilized by Tween 80 (pH 3.5, 5 mM citrate buffer).
Nanoemulsion (diameter = 25 nm): 5% orange oil, 5% medium-
chain triglyceride oil, 20% Tween 80; Emulsion (diameter = 150
nm): 5% orange oil, 5% medium-chain triglyceride oil, 1% Tween
80. The nanoemulsion is transparent due to the small droplet size
compared with the wavelength of light.

E7: McClements DJ. Ther. Deliv. 4:841-857 (2013) (16)
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Surface-to-mass ratio

System Droplet radius Thermodynamic stability (me/lg particle) Optical properties
Emulsion 100 nm - 100 um Unstable 0.07-70 Turbid/opaque
Nanoemulsion 10-100 nm Unstable 70-330 Clear/turbid

Comparison of thermodynamic stability and physicochemical properties of colloidal dispersions prepared from oil, water, and emulsifier.

The optical properties are expressed for typical oil and water systems where there is a significant refractive index contract, and the particle

concentration is appreciable (e.g.,> 0.1%)

% #]: McClements DJ. Soft Matter 8:1719-1729 2012) (11)
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Schematic representation of various mechanical devices that can
be used to produce food-grade nanoemulsions using a high-energy
approach: high pressure valve homogenizer; microfluidizer;
ultrasonic jet homogenizer; ultrasonic probe homogenizer.

Z*{: McClements DJ. Rao J. Crit. Rev. Food Scie. Nutr. 51:285-
330 (2009) (4)
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soluble Surfactant N d o o & ubb PR
ndor 58 % or &0 € o

Aqueous phase:
Water

Bring oil & Interfacial
aqueous phases “budding”
into contact mechanism

Spontaneous
droplet formation

Schematic representation of proposed mechanism for spontaneous
emulsification: oil droplets are spontaneously formed when an oil
phase containing a water-dispersible substances is mixed an
aqueous phase. The underlying mechanism is the movement of the
water-dispersible substance from the oil phase to the water phase
(red arrows), leading to interfacial turbulence and oil droplet
formation.

ZX: McClements DJ. Rao J. Crit. Rev. Food Scie. Nutr. 51:285-
330 (2009) (4)
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influence on emulsion properties.

ZX: McClements DJ. Rao J. Crit. Rev. Food Scie. Nutr. 51:285-
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Mean particle diameter (d23) of 10 wt % oil-in-water emulsions with
different surfactant-to-oil ratios (SOR) produced by the low energy
(emulsion phase inversion) and high energy (microfluidization:
12,000 psi for 3 passes) methods.

£X: Ostertag W, Weiss J, McClements DJ. J. Colloid interface
Sci. 388: 95102 (2012) (33)
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