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The UK is the world’s largest producer of cannabis-
based-medicinal preparations, producing 
235 tonnes in 2018. Many high street products 

now bear the distinctive shape of the Cannabis sativa 
leaf — a strange phenomenon considering cannabis 
is a controlled substance. It all comes down to the 
chemistry of cannabis and the class of compounds it 
produces, known as cannabinoids.

THC and CBD
Around 120 cannabinoid compounds have been 
identified in the cannabis plant, but just two have 
gained wide public attention: tetrahydrocannabinol 
(THC) and cannabidiol (CBD). They are structurally 
similar (Figure 1) but have significantly different 
effects on the body.

THC causes the psychoactive effects cannabis is 
most associated with, whereas CBD does not. CBD 
is believed to have a number of positive effects on 
wellbeing, including pain and anxiety relief. It is also 
the active ingredient in Epidiolex, an anti-epileptic 
pharmaceutical product. The exact mechanism of 
action of CBD is not fully known, but it is not believed 

to activate the same receptors as THC. This means it 
does not have the same addictive or psychoactive 
effects. It is also structurally different from other anti-
epileptic drugs and not thought to act on the same 
biochemical systems. 

To use CBD therapeutically, it must be extracted 
from the cannabis plant and also from other 
cannabinol compounds. Three commonly used 
methods of extraction employ ethanol, supercritical 
carbon dioxide and hydrocarbons. 

Extraction methods
Hydrocarbons, such as butane, are non-polar. This 
allows cannabinoids and other similar compounds 
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Questions
1 CBD is thought to inhibit THC in the body. How 

might this happen?
2 Give some potential disadvantages to each of 

the three extraction methods.

to be extracted while leaving behind unwanted 
components of the plant. Butane is also a gas at room 
temperature and pressure, and so is easily removed at 
the end of the process. 

Supercritical carbon dioxide (CO2) is used to extract 
caffeine from coffee (see Chemistry review, Vol. 22, 
No. 2, pp. 10–14 and Vol. 16, No. 3, pp. 14–16). When 
carbon dioxide is heated above its critical temperature 
(304.2 K) and beyond its critical pressure (7.38 MPa), 
it becomes a supercritical fluid (see the phase diagram in 
Figure 2).

Supercritical fluids possess both gas-like properties 
(it fills its container) and liquid-like properties (it can 
dissolve certain compounds). The CO2 can be removed 

cleanly from the extracted products by adjusting the 
temperature and pressure so that the carbon dioxide is 
released as a gas. Supercritical CO2  (SCD) is becoming 
increasingly important in green chemistry as a solvent 
with a low environmental impact. Unfortunately, 
when it comes to cannabis, it is not as selective as 
butane. Further purification steps are needed to 
separate desirable products from other constituents 
that SCD also extracts.

Ethanol’s polarity means it readily dissolves 
any water-soluble molecules, which is problematic. 
However, it has numerous advantages. It can be 
removed from the final product to levels well below 
the maximum consumption limits set by regulatory 
bodies. This can be done without removing the 
desired compounds. The ethanol that is removed can 
be recycled to be used in further extractions, reducing 
waste and costs.

Once extracted, CBD is used in a whole variety 
of products, including beer, chocolate, skincare 
preparations and shampoo. However, CBD is just one 
of the many compounds that can be extracted from 
the cannabis plant. Many of the other cannabinoid 
compounds have received relatively little attention 
compared to THC and CBD. There is scope for 
more research and potentially many more uses for 
cannabinoids.
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Figure 2 Pressure–temperature phase diagram for 
carbon dioxide
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