
Alternative encapsulation technique based on the use of Supercritical Carbon Dioxide 

(SC-CO2) to micronize and dry aqueous solutions/dispersions of bioactive compounds

• SC-CO2 dissolves into the aqueous solution/dispersion at moderate p (10-15 MPa), 

expanding the mixture and lowering its viscosity

• The mixture is depressurized through a nozzle and

dissolved CO2 is rapidly released, enhancing particle atomization

• The intense cooling effect of the expansion and the inert atmosphere

in the spraying tower protect the bioactive compounds
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• High EE no matter the

drying method

• Low yield in spray-drying

• High bioactive load

• Low moisture

good emulsifier

suitable to encapsulate omega–3 [2,3] 
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PGSS-drying – monomodal

d0.5 = 28.6 µm

Spray-drying – bimodal

d0.5 = 35.4 µm

[4] 

• Oxidation increases during processing

• Ascorbic acid prevents oxidation of omega–3

• Highest oxidation in spray-drying

• Conventional freezing at ambient [oxygen]

• PGSS-drying and FD with liq N2 are comparable

[5]

• PGSS-drying – spherical // Ø1.5-5 µm up to 10 µm

internal porous structure 

• Spray-drying – spherical // Ø1-10 µm up to 20 µm (larger)

rough surface and dents collapse of hollow core 

• Freeze-drying – irregular // some dimensions > 200 µm

internal porous structure
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