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What Is: Supercritical Fluid Technology

» Uses a Supercritical Fluid = a gas (vapor)
pressurised above its critical point

= The technology is about the uses of a Supercritical
Fluid instead of a common organic solvent (like
ethanol, acetone, hexane ...), to extract/dissolve
compounds from solids and fluid mixtures

= Carbon Dioxide (CO,) Is the most interesting gas
for Supercritical application because of its
convenient properties: P, = 74 bar , T. = 31 °C
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Vapor Vapor passing the critical point

ALow density: : low capacity solvent powerlncreasing (gas)
ALow viscosity, contacts/penetrates easily density

\ Increasing pregsure/temperature >

RN
Free liquid
surface
T>T.,

Piston Constant COy: Supercritical fluid:

(liquid) AP,=74 bar AHigh density

. AT.=31°C A ow viscosi
density OW VISCOSity
Liquid:

AHigh density, surface tension, does not contact/penetrate easily
AHigh density: high capacity solvent power
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Liquid:
High density: high capacity solvent power

High viscosity and surface tension: does not
contact/penetrate easily into fibrous material

Vapour:
Low density: low capacity solvent power

Low viscosity and no surface tension:
contacts/penetrates easily into fibrous material

Supercritical fluid:
High density
Low viscosity
No or very low surface tension
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CO 2 asS a SO|Ve nt Solubility of Benzoic Acid in CO,
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Supercritical Fluid Extraction (SFE)
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Applications

¢ Extraction of organic (non-polar) compounds:
flavors, aromas, essential oils, vitamins, antioxidants,
proteins, peptides, fish oil, EPA

¢ Extraction of contaminants: dry cleaning

¢ Extraction of water: drying as alternative to freeze
drying E

¢ Impregnation: textile dyeing ’*,{




“p»

Advantages of application of supercritical CO,

¢

Product composition is easily tunable by means of
process parameters

Processing at benign conditions

Solvent is non toxic and environmentally friendly: product
meets highest quality requirements

End product is solvent free, meets any quality
specification including HALAL

Y SF Technology enables you to produce high grade

products with high added value

Y Processing is inexpensive and highly sustainable
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Application/benefits of particle formation:

= Product handling: free flowing powders are easy and
economically to package and convenient to dose

- Extension of shelf life

= Good control of product properties: solubility,
bioavallability

Application/benefits of encapsulation:

= Very significant extension of shelf-life
- Taste/smell/color masking
- Depositing the product at the site of application
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Supercritical PF technigues

Supercritical technigues can be directed to:
A Micronization
I Bioavallability increase
I Polymorph/co-crystal modification
I Texturizing
A Product stabilization and encapsulation

I Product protection and stabilization
I Instant versus controlled release
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Supercritical micronization

Feyecon applies three micronization techniques:
I Fatty materials (SCMM/PGSYS)

I Poorly soluble hydrophobic drugs/nutrients (RESS)
I Any other hydrophilic compounds (SAS)
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Example: Edible Fats

Complete p.herical particle Hollow Spherical particle
0% CO, 5% CO,
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Fat micronisation

Advantages:

i Cost effective production
(e.g. relative to cryogenic milling)

I Better product quality (gentle/no oxidizing)
I Texturizing properties
I Client specific properties

Products: ingredients for
I Food industry
I Cosmetics industry
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Poorly soluble hydrophobic drugs/nutrients

Small microparticles and nanoparticles can be made by dissolving
material into CO, followed by expansion over a nozzle (RESS).
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0.1 Advantages:
A Rapidly dissolving products
0% 50 70 A Better absorption in the body

T(C . . .
© A Applicable with extraction !



Rapid Expansion of Supercritical Solutions (RESS)
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Example: Cholesterol

Reference: RESS (Y. Perez de Diego PhD thesis TU Delft, 2005)



