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An engineering take…..

》 Inputs (what is in the raw material)

》 Outputs (what kinds of products can be made out of them)

》 Processes (how to get there)



Inputs

Carbohydrates Proteins Lipids Other

Sugars

Fibre

Steroids

Enzymes

Collagen

Growth Factors

Amino Acids

Peptides
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Vitamins
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Blackcurrants have very high vitamin C content along with potassium, phosphorus, 
iron, vitamin B5 and a range of other nutrients. They also have phytochemicals 
such as anthocyanins (or polyphenols). The major anthocyanins in blackcurrant 

pomace are delphinidin-3-O-glucoside, delphinidin-3-O-rutinoside, cyanidin-3-O-
glucoside and cyanidin-3-O-rutinoside. Blackcurrant seed oil is rich in gamma-
linolenic acid (GLA), an essential fatty acid, along with many other nutrients.



Kiwifruit has very high levels of vitamin C and potassium. It also has a wide range 

of nutrients such as dietary fiber, vitamin E, folic acid, copper, pantothenic acid, 

calcium, magnesium, iron, vitamin B6 and phosphorus. It has low sodium, low fat 

and no cholesterol. Kiwifruit extract contains protease enzyme obtained from 

kiwifruit. The extract has high level of actinidin which mimics the enzyme pepsin in 

humans. It also contains antioxidants and essential fatty acids.





Polarity

Polar Non polar

Water Ethanol Oil /Hexane / CO2

Sugars Oils
Polar lipids

Pigments

Proteins Peptides

Salts

Phenolics

Insoluble



(effective) molecular size

Macromolecules Single atom

Simple sugars
Free fats

10-7m 10-10m

Enzymes Salts

Phenols

VirusesBacteria

Peptides

Oligosaccharides
Polysaccharides

Cellular

Algae
Globular fats

Polyphenolics
Polymers

Proteins

Particulate

Seeds

Sediment

10-3m





Outputs

Performance Value Composition

Stability

Solubility

Smell

Taste

Efficacy

Market size and price

Volumes

Cost to produce

Product spec

Active constituents

Contaminant limits



$5000-100/kg

$100-50/kg

$50-5/kg

$5-0.5/kg

$500-50/ton

$50-0/ton

Pay Shipping

Pay Shipping + Tip Fees



Outputs

》 Solids / Powders

》 Liquids

》 Other
》 Suspensions

》 Emulsions

》 Gels

》 Gums

》 Creams 

》 Pastes
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Processing OPTIONS

•Physical (e.g. shucking, milling, dehulling)

•Chemical (e.g. enzymatic, chemical hydrolysis, 
cooking)

Deconstruction

•Size (filtration)

•Density (centrifugation)

•Phase change (distillation)

Physical 
separation

•Solvent extraction / Crystallisation

•Adsorption

•Chromatography

Chemical 
separation

•Drying

•Formulation

•Emulsification
Finishing



Basic Extraction



Tweed – Smith’s Falls, Ontario, 
CANADA 

Canopy Growth Corp.



Vacuum Filter (size separation)



Hemp Extraction Case Study











Inputs

Cannabinoids



Inputs

Cannabinoid acids



Inputs Terpenes



Inputs
Waxes, fatty acids, chlorophylls, (pesticides)



Processing - Decarboxylation



Process - Decarboxylation
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✓ Faster reaction
✓ Total 

concentration 
starts to 
decrease at 
longer times

✓ Decarb’n
complete in 
~20min

✓ Sharp decrease 
in total 
concentration 
after that



Process - Extraction



Solvent comparison

Ethanol CO2 Hydrocarbon

Broad range Selective extraction Narrow range

Flammable Not Flammable
Solvent free

Flammable

Cost: moderate Cost: moderate Cost: moderate
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FOOD-RELATED CANNABIS 
PRODUCTS



HEMP SALVE USING DECARBED FULL SPECTRUM EXTRACT







Our services for business



Research and development (R&D)

》 Advanced materials

》 Biotechnologies

》 Advanced manufacturing

》 Internet of Things & Data Solutions



Innovation skills programmes

》 Better by Lean

》 Build for Speed

》 Driving Innovation

》 High Performance Working Initiative 

》 Rukuhia (pilot) – Building innovation culture 

》 Innovation IP



R&D Grants

》 Getting Started

》 Project Grants

》 Growth Grants

》 Student Grants:

》 Experience

》 Fellowship

》 Career




