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The most common cannabinoids in cannabis 
plant material are THC and CBD or more spe-
cifically, their carboxylated form THCa and 
CBDa. These cannabinoid acids are trans-
formed e.g. combustion provides the ac-
tive THC and CBD which are associated with 
medicinal and recreational utility. Howev-
er, there are a range of over 100 cannabinoid 
compounds which are variously referred to as 
‘minor cannabinoids’, with biological activity, 
which have been established, but poorly in-
vestigated by researchers. 

Minor cannabinoids are not a strictly defined 
category. In common usage, minor canna-
binoids refers to any cannabinoid or canna-
binoid acid apart from THC and CBD. Minor 
cannabinoids such as cannabigerol (CBG) 
normally exist in the cannabis plant in trace 
amounts but can be present in much high-
er concentrations depending on the strain of 
the plant. 

Some are precursors to others, converted into 
those other cannabinoids via a multitude of 
processes, both natural and synthetic.  
A good example of this is CBGa, or cannab-
igerolic acid, which is often referred to as the 
‘the mother of all cannabinoids’. CBGa is the 
precursor to all cannabinoids in the canna-
bis plant and to many synthetic processes, in-
cluding cannabinoid acids.

The prevalence of each minor cannabinoid 
varies according to many factors: the strain; 
the stage of the plant's development and 

Minor 
Cannabinoids

the storage conditions after harvesting but, 
in general, each is generally not present in 
currently existing strains in large amounts. 
Therefore, using a straightforward biomass 
extraction process, as is done for the major 
cannabinoids, THC and CBD, would not yield 
commercially viable volumes. There are excep-
tions such as CBG, as recent progress in ge-
netics and breeding is starting to see strains 
emerge with concentrations of CBG compara-
ble to that of CBD or THC; or tetrahydrocan-
nabivarin (THCV) which also naturally occurs 
in high concentration in some strains.

Listed below are a selection of minor canna-
binoids which have attracted significant in-
terest so far within the industry. Some have 
already reached the market in various product 
formats. There are some promising signs that 
minor cannabinoids could have various med-
ical uses. However, it should be noted that 
no convincing evidence of safety and effica-
cy exists for the use of large or concentrated 
quantities of minor cannabinoids. 
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CBG (Cannabigerol)

PSYCHOACTIVITY: negligible 

POTENTIAL BENEFITS: anti-inflammatory, 
anxiolytic, pain-relief, slow down of the 
proliferation of cancer cells14, 15, anti-bacterial16 

POTENTIAL TREATABLE CONDITIONS: 
cancer, Crohn’s disease, irritable bowel 
syndrome, MS, Parkinson’s, Glioblastomas17, 18 

TRIALS IN HUMANS: clinical trial in 
analgesic and appetite-stimulating effects 
(phase 1)

Of all the minor cannabinoids, CBG has gar-
nered the most attention to date. It has similar 
properties to CBD, with even more positive re-
sults in some areas, such as the targeting and 
reduction of cancer cells in the brain.

CBG is currently being investigated in clinical 
trials as an appetite stimulant in conjunction 
with THC. Previous studies have shown that 
CBG+THC treatment greatly increases food in-
take in rats, in comparison to treatment with 
only THC.

Though it is now possible to extract large 
quantities of CBG from biomass, multiple 
companies are synthesising the cannabi-
noid using yeast fermentation. This technique 

is claimed to potentially yield large volumes 
of CBG in a more efficient, sustainable and 
scalable manner than extraction. Synthesis-
ing CBG has the added benefit of producing a 
precursor which can be transformed into other 
cannabinoid molecules. 

The industry for CBG is in its very early stages, 
but, already, there has been significant invest-
ment and activity. The results of early tests re-
garding its benefits have been positive enough 
to generate excitement, and producers are 
racing to establish themselves as suppliers for 
the emerging market.

CBN (Cannabinol) 

PSYCHOACTIVE: moderately19 

POTENTIAL BENEFITS: antibacterial, 
anti-inflammatory, pain relief, skin repair, anti-
insomnia, anti-convulsive20, 21 

POTENTIAL TREATABLE CONDITIONS: 
arthritis, seizures, skin conditions, Crohn’s 
disease, Alzheimer’s, Huntington’s22 ,23 

TRIALS: clinical trial in use of CBN cream 
for treatment of Epidermolysis bullosa(EB)
(phase 1), clinical trial in use of CBN for post-
operative pain 

14 Lah, T.T., Novak, M., Pena Almidon, M.A., Marinelli, O., Žvar Baškovič, B., Majc, B., Mlinar, M., Bošnjak, R., Breznik, B., 
Zomer, R. and Nabissi, M., 2021. Cannabigerol is a potential therapeutic agent in a novel combined therapy for glioblastoma. 
Cells, 10(2), p.340.

15 Zagzoog, A., Mohamed, K.A., Kim, H.J.J., Kim, E.D., Frank, C.S., Black, T., Jadhav, P.D., Holbrook, L.A. and Laprairie, R.B., 
2020. In vitro and in vivo pharmacological activity of minor cannabinoids isolated from Cannabis sativa. Scientific reports, 
10(1), pp.1-13.

16 Appendino, G., Gibbons, S., Giana, A., Pagani, A., Grassi, G., Stavri, M., Smith, E. and Rahman, M.M., 2008. Antibacterial 
cannabinoids from Cannabis sativa: a structure− activity study. Journal of natural products, 71(8), pp.1427-1430.

17. Zagzoog, A., Mohamed, K.A., Kim, H.J.J., Kim, E.D., Frank, C.S., Black, T., Jadhav, P.D., Holbrook, L.A. and Laprairie, R.B., 
2020. In vitro and in vivo pharmacological activity of minor cannabinoids isolated from Cannabis sativa. Scientific reports, 
10(1), pp.1-13.

18. Lah, T.T., Novak, M., Pena Almidon, M.A., Marinelli, O., Žvar Baškovič, B., Majc, B., Mlinar, M., Bošnjak, R., Breznik, B., 
Zomer, R. and Nabissi, M., 2021. Cannabigerol is a potential therapeutic agent in a novel combined therapy for glioblastoma. 
Cells, 10(2), p.340.

19 Perez-Reyes, M., Timmons, M.C., Davis, K.H. and Wall, E.M., 1973. A comparison of the pharmacological activity in man of 
intravenously administered 1368-11368-11368-1, cannabinol, and cannabidiol. Experientia, 29(11), pp.1368-1369.

20 Zurier, R.B. and Burstein, S.H., 2016. Cannabinoids, inflammation, and fibrosis. The FASEB Journal, 30(11), pp.3682-3689.

21 Appendino, G., Gibbons, S., Giana, A., Pagani, A., Grassi, G., Stavri, M., Smith, E. and Rahman, M.M., 2008. Antibacterial 
cannabinoids from Cannabis sativa: a structure− activity study. Journal of natural products, 71(8), pp.1427-1430.

22 Stone, N.L., Murphy, A.J., England, T.J. and O'Sullivan, S.E., 2020. A systematic review of minor phytocannabinoids with 
promising neuroprotective potential. British Journal of Pharmacology, 177(19), pp.4330-4352.

23 Wong, H. and Cairns, B.E., 2019. Cannabidiol, cannabinol and their combinations act as peripheral analgesics in a rat 
model of myofascial pain. Archives of oral biology, 104, pp.33-39.

CBN occurs naturally in cannabis in only trace 
amounts, making extraction from biomass an 
inefficient means of obtaining it. Its presence 
in cannabis is mostly the result of the break-
down of THCa, which, upon exposure to ul-
traviolet light and oxygen, breaks down into 
CBN-A over time, ultimately becoming CBN 
after decarboxylation. CBN can also be syn-
thesised from THC or CBD using iodine.

CBN is currently being investigated in clini-
cal trials for its potential in the treatment of 
open wounds in epidermolysis bullosa sim-
plex (EBS) patients. Epidermolysis bullosa is 
a group of rare diseases that cause fragile, 
blistering skin, often leaving patients with 
open wounds. CBN has been shown to upreg-
ulate expression of a type of keratin (keratin 
15, or K15), which might lead to skin strength-
ening and reduced blister formation. Its an-
ti-inflammatory activity may be beneficial in 
healing chronic wounds caused by prolonged 
inflammation, while its antibacterial proper-
ties could help to prevent infection.

Consumption of CBN has mild psychoactive, 
sedative-like effects. Aside from its topical 
uses, research has shown promising results 
for the potential of CBN consumption in areas 
overlapping with THC, such as pain relief, ap-
petite stimulation and neuroprotection. De-
spite medical studies around CBN usage being 
in their early stages, there are already con-
sumer CBN products on the wellness market 
with an established consumer base.

CBC (Cannabichromene)

PSYCHOACTIVE: no 

POTENTIAL BENEFITS: antidepressant, 
anti-acne, anti-inflammatory, neuroprotective, 
slow down of the proliferation of cancer cells, 
pain-relieving24, 25, 26 

POTENTIAL TREATABLE CONDITIONS: 
depression, acne, neurological disease27 

EXTRACTION/SYNTHESIS: biosynthesis 
(yeast fermentation) 

TRIALS/USAGE SO FAR: no clinical trials 
so far, multiple cases of testing in conjunction 
with other cannabinoids

CBC is another cannabinoid which only occurs 
naturally in very small quantities in cannabis, 
and thus must be obtained via means other 
than extraction. For the moment, the prima-
ry means of its production is via biosynthesis 
from yeast fermentation. Trials and research 
into the use of CBC have mostly been con-
ducted as part of trials of other cannabinoids. 
It has exhibited strong synergistic effects with 
both THC and CBD in different circumstanc-
es, most notably in treating depression, acne 
and tumour growth. CBC in isolation has also 
been shown to have a positive effect in mice 
on neural stem progenitor cells (NSPCs), a cell 
essential to healthy brain function.

The market for CBC is in its very early stages. 
It is possible to buy the cannabinoid in isolate 
and distillate format, however it is currently 
primarily sold for research purposes.

24 Zagzoog, A., Mohamed, K.A., Kim, H.J.J., Kim, E.D., Frank, C.S., Black, T., Jadhav, P.D., Holbrook, L.A. and Laprairie, R.B., 
2020. In vitro and in vivo pharmacological activity of minor cannabinoids isolated from Cannabis sativa. Scientific reports, 
10(1), pp.1-13.

25 El-Alfy, A.T., Ivey, K., Robinson, K., Ahmed, S., Radwan, M., Slade, D., Khan, I., ElSohly, M. and Ross, S., 2010. Antide-
pressant-like effect of Δ9-tetrahydrocannabinol and other cannabinoids isolated from Cannabis sativa L. Pharmacology 
Biochemistry and Behavior, 95(4), pp.434-442.

26 Oláh, A., Markovics, A., Szabó−Papp, J., Szabó, P.T., Stott, C., Zouboulis, C.C. and Bíró, T., 2016. Differential effectiveness 
of selected non−psychotropic phytocannabinoids on human sebocyte functions implicates their introduction in dry/sebor-
rhoeic skin and acne treatment. Experimental dermatology, 25(9), pp.701-707.

27 Romano, B., Borrelli, F., Fasolino, I., Capasso, R., Piscitelli, F., Cascio, M.G., Pertwee, R.G., Coppola, D., Vassallo, L., 
Orlando, P. and Di Marzo, V., 2013. The cannabinoid TRPA1 agonist cannabichromene inhibits nitric oxide production in 
macrophages and ameliorates murine colitis. British journal of pharmacology, 169(1), pp.213-229.
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The vast majority of cannabis products con-
sumed to date have been produced from plant 
material. This is true whether one is consid-
ering the licit or illicit market, for medical and 
non-medical uses. Some synthetic products 
are already available to consumers across the 
globe, including illicitly produced synthetic 
cannabinoid analogues and the legally pro-
duced and marketed pharmaceutical products 
such as Marinol® and nabilone, but these re-
main in the minority of consumed products. 

However, a new industry for the production 
of synthetic cannabinoids which are identical 
to natural compounds is growing. The term 
identical is important, as it means the com-
pounds are indistinguishable from plant-de-
rived compounds as determined by chemi-
cal analysis and their biological activity. As 
detailed in Prohibition Partners’ Pharmaceu-
tical Cannabis Report Edition 1, the synthet-
ic cannabinoid market has already attracted 
hundreds of millions of USD from investors 
hoping to undercut the plant-derived canna-
binoid market. Part of the allure of biosyn-
thetic cannabinoids is the promise of precise, 
reliable, pure formulations of cannabinoids 
which can be produced at comparable or 
lower prices and at a lower environmental 
cost than natural cultivation. There are, how-
ever, both positives and negatives to this no-
tion. For an exploration of cannabis terminol-
ogy associated with synthetic cannabinoids, 
see ‘Cannabis’ ontologies I: Conceptual is-
sues with Cannabis and cannabinoids termi-
nology’, Riboulet-Zemouli (2020).

Synthetic 
cannabinoids 
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PRICE DIFFERENTIATION 
OF SYNTHETIC 
CANNABINOIDS

One of the most attractive aspects of the 
production of biosynthetic cannabinoids 
is the possibility that pure compounds like 
THC and CBD, as well as more rare can-
nabinoids, might be produced with signifi-
cant cost savings as compared to traditional 
plant derived compounds. 

In the above chart, we compare data collected 
from surveys of producers of cannabinoid prod-
ucts, including plant cultivation and biosynthe-
sis of production. As can be seen, current esti-
mates place the costs associated with chemical 
and biosynthesis as being considerably lower 
than those of most plant derived products.

The costs associated with biosynthesis of 
cannabinoids, as well as the cultivation of can-
nabis plants, are consistently shrinking due 
to improvements in methods and technology. 
Regions which allow for outdoor cultivation of 
cannabis plants may well be cost-competitive 
with biosynthetics, as production costs as low 
as US$0.14 for packaged dry flower have been 
reported by some growers in South America.28

The costs associated with biosynthesis are 
largely unknown at this point, with most in-
formation on pricing being targets rather than 

Source: Prohibition Partners, Financial Reports of large cultivators, Survey of US cultivators (Cannabis Business Times), 
Survey of synthetic producers (Raymond James) 
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the actualised prices of scaled-up production. 
Only a handful of companies have reported 
commercial scale production from biosynthe-
sis. Advocates of the biosynthesis of canna-
binoids argue that the costs associated with 
this process will eventually undercut cannabis 
cultivation by an order of magnitude compa-
rable with other biosynthetic industries, such 
as vitamins and antibiotics. However, the abil-
ity of synthetic cannabinoids to undercut the 
price of plant-derived compounds by orders 
of magnitude is yet to be proven. 

28 Clever Leaves Investors Presentation June 2021, https://d1io3yog0oux5.cloudfront.net/_ac342a72dac64e3242fb-
f7a043fc9903/cleverleaves/db/858/7512/pdf/CLVR+Investor+Presentation+-+June+2021.FINALv2.pdf accessed July 2021

Pros and Cons of synthetic cannabinoids

P
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• Easy to scale 

• Well established techniques  
and infrastructure

• Product is familiar to consumers 

• Potential entourage effect due  
to presence of terpenes and  
other cannabinoids

• Requires large inputs of land  
and labour

• Limited by long growing seasons

• Difficult to obtain pure product 

• Low production of rare 
cannabinoids

• Easy to obtain pure product

• Easy production of rare 
cannabinoids

• Less land and labour required

• Quick turnaround between 
production batches

• Favourable with regulators

• Difficult to scale

• Techniques still in development

• Unfamiliar to consumers

• Difficult to obtain any potential  
or perceived entourage effect 
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CURRENT STATE OF PLAY  
IN THE SYNTHETIC 
CANNABINOIDS SPACE

There are at least 25 companies which are cur-
rently developing processes for synthesising 
cannabinoids at scale. These companies use a 
variety of methods including chemical synthe-
sis as well as a range of biosynthetic methods 
like yeast and bacteria. 

Companies employing chemical synthesis 
have had a head start, with several com-
panies already having reached the market. 
Groups such as Purisys, CBDepot and Pure-
Form Global have been able to reach the mar-
ket with scaled production of cannabinoids 
using chemical synthesis. This has largely 
been due to the fact that the techniques and 
infrastructure to support chemosynthesis are 
very well developed, as PureForm explains in 
an interview with Prohibition Partners (see 
below). Companies such as Purisys and Pure-
Form Global can produce metric tonnes of 
chemically pure cannabinoids, which is some-
thing few, if any synthetic cannabinoid com-
panies, can claim at this point. Chemical syn-

thesis of cannabinoids also has the potential 
to produce a reduced environmental burden 
compared to plant cultivation techniques, es-
pecially indoor cultivation. 

Recently, the competition from biosynthet-
ic producers has been heating up. In 2018, 
Ginkgo Bioworks signed a deal with Cronos 
for US$100 million for the production of bio-
synthetic cannabinoids, produced from yeast. 
As of June 2021, the two have amended the 
agreement to accelerate the date of commer-
cialisation of the product. However, it is not 
immediately clear when (and at what produc-
tion cost) the company will have products 
on the market. Other companies such as 
Willow Biosciences, Lygos and Amyris are 
now reporting commercial scale produc-
tion, though exact quantities in kilograms of 
isolate have not been reported. Hyasynth is 
another group using yeast cells to produce 
cannabinoids. They reported their first sales 
in October 2020, though it is not obvious 
if the product made it to end users; if so, it 
would make Hyasynth the first company to 
reach the market with biosynthetic cannabi-
noid products. 

While many companies are in the process of 
expanding their suite of synthesised cannabi-
noids, the starting point for most companies is 
CBG. While the current demand for CBD and 
THC is far higher, CBG is a precursor to these 
and other cannabinoids. As such, the synthe-
sis of CBG is a starting point for most synthet-
ic companies in the space, which then allows 
for further differentiation at a later stage. 

The majority of companies which Prohibition 
Partners have identified in the space are using 
biosynthetic means to produce cannabinoids. 
Chemical synthesis is currently dominant in 
terms of number and quantity of products on 
the market. However, many groups have hopes 
that biosynthesis will ultimately prove a more 
cost-effective method of production. Among the 
biosynthesis companies, the use of yeast is by 
far the most popular method; with some using 
bacteria such as E.coli, some using cell-free en-
zyme systems, some using isolated plant cells 
and yet others using single celled algae species 
as the chassis for cannabinoid production. Source: Prohibition Partners, based on previous work by Raymond James 

Compounds being synthesised
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Popular methods of 
cannabinoid synthesis
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EXPERT 
INTERVIEWS

Dr. Peter Grinspoon has been a primary care 
doctor and medical cannabis specialist at 
Harvard Medical School for 25 years, as well 
as a certified health and wellness coach 
and an author. He is a medical and scientific 
consultant in the medical and recreation-
al cannabis industries, and a prominent 
advocate for the use of cannabinoids in the 
medical sphere, having written and lectured 
about it extensively. 

Where do you see the balance of medical 
cannabis flower versus precisely formulat-
ed extracts and isolates in the near future?
Undoubtedly, medical doctors are most 
comfortable with quantitative, specific drugs 
which have passed double-blind randomised 
controlled trials (RCTs).e.g. take ten milligrams 
of this blood pressure medication. In the case 
of many doctors, this type of standardisation 
is what it might take before they are comfort-
able with prescribing cannabinoids. I am all in 
favour of more data being collected so that we 
can know exactly what combination of canna-
binoids at what dosage are effective and safe 
for which conditions. To be clear, for poten-
tially dangerous medical problems (i.e., does 
it cure cancer) we need hard, evidence-based 
solutions. The bar is somewhat lower if we are 
treating symptoms, though, ideally, the stron-
gest possible evidence base would guide all of 
our medical practice.

However, the situation we are in is that we 
don’t yet have this evidence for many con-
ditions, this is largely due to government 

prohibition of research, with a monomaniacal 
focus on harms at the expense of benefits. 
What we do have is thousands and thousands 
of patients telling their doctors that medical 
cannabis flower is currently helping them 
with pain, with sleep, with anxiety- as well as 
many other conditions. I think in this situa-
tion, doctors are obligated to do something 
‘radical’ which is to listen to, and believe their 
patients, working with them; instead of telling 
them what makes them feel better. If we have 
approved products which pass rigorous RCTs 
then later on we can incorporate these too. 
Absence of evidence of benefit (especially due 
to government prohibition) doesn’t equate to 
evidence of absence of benefit. 

Should companies emulate groups such 
as GW in the development of cannabinoid-
medications? 
This is a complicated subject, on one hand, 
groups like GW have been doing vital re-
search when many other people were not 
able to, at that point in history. Some benefits 
that this brought were the acceleration of 
research and elucidation of the cannabinoid 
system, not to mention production of some of 
the first successful cannabinoid pharmaceu-
ticals on the market.

But also, the pharmaceutical industry has 
not always been an ally of the movement for 
legalisation nor for patient access. An obvious 
example would be the donation of $500,000 
from Insys Therapeutics supporting efforts 
against the liberalisation of medical cannabis 
in Arizona at the same time as the company 

Dr. Peter 
Grinspoon
Harvard Medical School 

was developing Syndros, a synthetic THC 
medicine. This is a bit of a double-edged 
sword as we would like patients to have 
access to un-patented, plant derived canna-
binoids as an abundant health resource but 
also we rely on large institutions to carry out 
some of the costly research to investigate the 
endocannabinoid system clinical trials.

Pivoting to other developments, what 
aspect of minor cannabinoids are you most 
excited about?
I am most excited about the possibility that 
we will be able to use minor cannabinoids we 
continue to discover and research them to 
tackle some of the most prevalent diseases 
in the western world. Foremost to my mind 
is the cannabinoid THC-V in the cannabis 
plant which has potential therapeutic effica-
cy against obesity and diabetes. THC-V can 
encourage weight loss in rodent models even 
when the administered doses are quite low. 
The prevalence of adult obesity in the US is 
above 40% and costs the country as much as 
$200 billion each year in healthcare and lost 
productivity. If we can find a way to safely 
harness the endocannabinoid system to treat 
this, the implications would be enormous.

Are there any major risks to your mind in 
relation to minor cannabinoids?
Well, the studies are all at quite an early stage 
and hopefully, the enthusiasm and marketing 
won’t soar above the science, like it did for 
CBD. Most of the evidence for efficacy so far 
comes from cell and animal models of disease 
states. Crucially, we don’t have good data on 

the safety of minor cannabinoids. It is true 
that these compounds are found in cannabis 
plants, and that the plants themselves are 
relatively non-toxic. But, we don’t have the 
evidence yet to say that taking large quantities 
of isolated forms of any of these particular 
molecules is safe. For that, we need studies 
in humans which we don’t quite have yet. 
Also, they are regulated as supplements, not 
medicines, which introduces another layer of 
safety issues. 
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EXPERT 
INTERVIEWS

What does PureForm Global do exactly?
We synthesise cannabinoids at scale using 
proprietary methods, often involving the 
chemical transformation of terpenes found in 
oranges. We have FDA and cGMP compliant 
facilities in the US and UK and have launched 
our novel foods applications in Europe. To 
date, CBD has been our main product, but we 
are also working on scaling up our produc-
tion of CBN, CBC, CBG, CBGa, and THCv 
compounds. We supply ultra-pure CBD as 
an ingredient to be used in research and 
in products such as nutraceuticals, sports 
balms, and cosmetics. Our CBD is identi-
cal to plant-based CBD without the risks of 
contamination from pesticides and other 
unwanted impurities. 

What are your biggest achievements  
to date?
Our biggest achievement is to synthesise pure 
cannabinoids at large scales and bring them to 
market long before most of our competitors. 

Why did your company opt for this route of 
CBD production rather than biosynthesis 
or plant cultivation? 
There are pros and cons of all methods. With 
plant production you have several cons such 
as the real difficulty in ensuring the product 
is ‘pure’ in the sense of being completely 
free of THC, other cannabinoids, terpenes, 
pesticides and other unwanted and unknown 
impurities. In addition, the environmental 
impact of plant cultivation and other methods 
of synthesis is significant and untenable. It 
might work right now. But when consumers 
and regulators begin to focus on the water 
use and carbon footprint for other methods, 
we think that will be a problem for them. 

Biosynthesis could be a viable option in the 
coming years, but this is far from an econom-
ically viable certainty for many cannabinoids. 
Biosynthesis has been around for ~40 years 
but has yet to make the promised impact on 
industrial production processes. If biosynthe-
sis is eventually scaled up to be able to pro-
duce tons of cannabinoids, the costs asso-
ciated with this aren’t very well understood. 
Contrasting this, the infrastructure and theo-
retical knowledge around organic synthesis is 
far more developed and is the norm for mod-
ern industrial processes. This crucial fact has 
allowed us to be one of the only companies 
today who are synthesising cannabinoids at 
a commercial scale, with products on shelves 
already. In the long run, it is not clear that 
organic synthesis will be cheaper than bio-
synthesis or plant cultivation, but it has the 
benefits of well-established protocols which 
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can consistently produce chemically pure 
compounds at commercial scale.

Why oranges? 
It is quite normal in other industries to make 
use of by-products from other industrial 
processes. Our process for the conversion of 
terpenes from citrus fruit into cannabinoids 
is actually relatively straightforward. If you 
have a simple process that makes use of an 
industrial by-product to create a valuable 
good, it’s a win-win.

Do you see synthesis replacing plant 
cultivation in the future? 
While we see synthesis taking an increasingly 
large market share, we don’t see it replacing 
plant cultivation. This is mainly because of 
cultural reasons. There is a deeply embedded 
culture around the use of the cannabis plant 
both for recreation and in medicine. In many 
cases, you need the precision and purity that 
synthesis can offer, but in others, patients 
and customers just prefer consuming plant 
material. This is unlikely to change in the near 
future. There is always the option of enhanc-
ing plant material with chemically identical 
synthesised cannabinoids in post-harvest 
processes, something we are helping custom-
ers to do today.
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