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Abstract

Medical and recreational cannabi ized in many

countries around the world, and this i guestion of

how to regulate a plant that humans have used for thousands of 9
years. Uruguay, the United States, Canada, Germany, Colombia,

and Thailand give us just a few examples of the huge variation in

current cannabis regulations across different countries. Without

doubt, key aspects such as production, quality control, research and

development, risk reduction, and product safety will be important

considerations as national governments develop future cannabis
policies. To develop cannabis products that can both enhance the
quality of life of cannabis users and comply with current and future
regulations, we believe that first we need to understand what
cannabis is, how people use it, and how it affects the human body
and mind. This white paper aims to provide essential but concise
information about these areas, supported by scientific evidence.
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What is
cannabis?

The origins of the cannabis plant Cannabis Sativa come from East Asia and from

there expanded across Asia, Europe, and the rest of the world. It was domesticated and

grown mostly for its psychoactive and therapeutic effects as well as for fiber and seed
production (McPartland et al.,, 2019).

The cannabis plant adapted to
several parts of the world and
climate zones as Landraces (a
geographically adapted plant),
and these can still be found as wild
plants in many Asian countries
and some parts of Africa and
America. Cannabis subspecies
are divided into 3 categories:
Sativa, Indica, and Rudelaris
(McPartland, 2018). However, due to
domestication and hybridization,
there are hundreds of cannabis
varieties, which are usually called
strains. As happens with grapes
for wine, each of these cannabis
strains has its own characteristics,
like the size and form of the

plant, flowering periods, smell,
and chemotype. Among these
characteristics, the chemotype

is the one that shows higher

variability and can be compared to
a fingerprint of the strain (Smith

et al.,, 2022). The chemotype of

a cannabis plant is defined by

the chemical components that
can be found -in it. The most
relevant chemical components

of the cannabis plant are called
cannabinoids, followed by terpenes
and flavonoids. Cannabinoids

are mainly responsible for the
effect of the strain, while terpenes
and flavonoids are mainly
responsible for the smell, taste, and
pigmentation. In other words, each
cannabis strain has its own unique
combination of cannabinoids,
terpenes, and flavonoids, and as
we will see later, this has a direct
impact on its effects on the human
body (Russo, 2011).
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The endocannabinoid
system

Why does cannabis affect the human body? The answer is that cannabis main

compounds can interact with our cells through the Endocannabinoid System (ECS).

The ECS is a group of proteins cannabinoid receptors 1and 2 (CBI and can be found in every organ of
and molecules produced in the and CB2), but there are dozens of the human body. This means that
human body (as well as in all components in our body that are the ECS can control physiological
vertebrates and some invertebrates) currently considered part of the functions all around our body.
responsible for many cellular and ECS (Di Marzo & Piscitelli, 2015). The Defining these physiological
physiological functions. The most human ECS is distributed through functions of the ECS is not easy
well-known components of the ECS the Central Nervous System (CNS), as it's a very large and complex

are the molecules Anandamide the Peripheral Nervous System system and it’s still being studied to
and 2-AG, which interact with the (PNS), and the Immune System understand all its interactions.
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The modulation of the ECS might be particularly relevant when the ECS is involved in

the physiopathology of a medical condition. As we might expect, since the ECS can

be found mainly in the CNS and PNS, it plays a role in many medical conditions that

are CNS and PNS related, such as neurocognitive disorders, mood disorders, pain,

nausea, anxiety, schizophrenia, multiple sclerosis, epilepsy, etc. (Basavarajappa et al,,
2017; Navarrete et al., 2020). The ECS also plays a role in inflammmatory disorders like

inflammatory bowel disease, metabolic disorders like obesity or diabetes, and cancer
(Hryhorowicz et al.,, 2021; Laezza et al., 2020; Veilleux et al., 2019).

However, does this mean that if we
target the ECS we can cure those
medical conditions where the ECS
plays a role? Well, this question is
as complex as the ECS itself. First-
ly, the ECS can play a minor or a
major role in a medical condition,
and its modulation might not be

effective. Secondly, the ECS has so
many components in the human
body (receptors, endocannabinoids,
enzymes, etc,) that targeting the
relevant ones (and not the others)
is also very complicated from a
pharmacological perspective (Sta-
siulewicz et al., 2020). We can agree
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that modulating the ECS has the
potential to improve those medical
conditions where the ECS plays a
role. But how do we target the ECS?
The easiest way to target the ECS

is by introducing into the human
body molecules that resemble to
endocannabinoids.



Scientific evidence of the
therapeutic properties of
cannabinoids

Plant cannabinoids like THC, CBD, CBG, CBN, THCV, etc, have many molecular
similarities with endocannabinoids and that is the reason why they can interact

with cannabinoid receptors and modulate the functioning of the ECS. Despite the
complexity of the interaction between the ECS and the components of the cannabis
plant, we already know that cannabis might help with several medical conditions
(Fraguas-Sanchez & Torres-Suarez, 2018). The scientific community has been studying
the therapeutic potential of cannabinoids for decades, and regardless of the different
levels of current clinical evidence, we can point out some of the medical conditions

which can benefit from cannabinoid therapies:

Approved cannabis-based drugs Epidiolex, Sativex, and Marinol are already prescribed for specific
types of epilepsy, some multiple sclerosis symptoms, cancer-related pain, chemotherapy-related nausea,
and HIV-related anorexia
(Legare et al., 2022)

Cannabinoid therapies are considered safe
(Pisani et al., 2021)

Cannabinoids might be effective to treat some types of pain
(Petzke et al., 2022)

Cannabinoids might be useful for the treatment of neuropsychological-related disorders like ischemia,
Alzheimer, Parkinson and Huntington’s diseases, and mood, sleep, anxiety, psychotic and autistic disorders
(Cristino et al., 2020; Navarrete et al., 2020)

Cannabinoids might be useful for the treatment of sleep disorders
(Kaul et al., 2021)

Cannabinoids might be useful for the treatment of metabolic disorders
(Charytoniuk et al., 2022)

Cannabinoids might be useful for the treatment of skin diseases
(Sivesind et al., 2022)

. High level of evidence . Low level of evidence

Note that a low level of evidence just means that most of the studies show pre-clinical evidence, but not enough
human studies have been carried out to prove cannabis can treat these conditions. Real-world evidence data is
also being generated from medical cannabis users to provide a more robust level of evidence in many of these
medical conditions (Sakal et al., 2021).
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Since plant cannabinoids can interact with the ECS, and the ECS is involved in several

physiological functions in the CNS, cannabis use affects the brain and can cause

psychoactive effects altering the mind and behavior (Cristino et al., 2020).

One of the most notable
psychoactive effects is the

commonly called a cannabis “high”.

Being high is a subjective effect
produced by the plant cannabinoid
THC and it can be defined as a
group of psychological effects
related to perception distortion,
slow thinking, dysphoria, paranoia,
or being hungry (Kleinloog et al.,
2014). Other cannabinoids like CBD
or CBG are also psychoactive, but
these do not produce a high effect,
so their effects are very subtle and

are usually reported as relaxation
and drowsiness. It is important to
note that the subjective effects of
cannabis are not only related to
single cannabinoids, but also to
their combination and the influence
of terpenes and flavonoids. The
effect produced by the combination
of the components of cannabis,
rather than isolated cannabinoids,
is called the “Entourage Effect”
(Ben-Shabat et al., 1998; Russo, 2011).
For example, CBD can counteract
some of the subjective effects of
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THC and terpenes can modulate
the high produced by THC, being
more euphoric or more relaxed
(Hanus & Hod, 2020; Sainz-Cort et
al., 2021). This would explain why
different cannabis strains have
different subjective effects, as
their chemotypes are different -to
each other. Ultimately, this also
means that the therapeutic effects
of cannabis may differ for each
cannabis strain.



CannabT 
products

If you go to a dispensary in the US or to a coffee shop or cannabis club in Europe,

you will find a large variety of different products containing cannabinoids from

the cannabis plant.

The cannabis plant concentrates find the trichomes, also known
its cannabinoid and terpene as resin. Trichomes contain both
production in the flowers of the cannabinoids and terpenes, and
female plants (Tanney et al., 2021). they are the source of all other
Once these flowers are collected, cannabis product (Tanney et al,,
trimmed, and dried they are called 2021). When a cannabis product
cannabis flowers or “buds”. On the contains all the cannabinoids and
surface of these flowers, we can terpenes that can be found in the

Flower

plant used as source material, this
is considered a “full-spectrum”
product. A full-spectrum product
can produce the “Entourage Effect”
that explained earlier. Here is a
summary of the most common
cannabis products:

The female flower of the cannabis plant once they are collected, trimmed,
and dried. Cannabis flower is the most common cannabis product, it is
considered full-spectrum and is usually smoked or vaporized.
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Cannabis products
continued

Concentrates

Cannabis concentrates separate the resin from the rest of the flower and

is used as a final product. There are many ways to separate the resin from
the rest of the plant material, but usually, this is done mechanically (dry
hash and rosin), through water precipitation (water hash), or using a solvent
like ethanol (Rick Simpson Qil), butane gas (wax) or with CO2 gas (CO2
extraction). Most concentrates are considered full-spectrum products and
are usually smoked or vaporized, either pure or mixed with propylene glycol.

Isolates

Isolates are purified cannabinoids. Once cannabis concentrates are
obtained, a specific cannabinoid is isolated and purified. Isolated
cannabinoids can be vaporized, but they are commonly used to produce
cannabis oils, edibles, body creams, or pharmaceutical-grade drugs.

Oils

Cannabis oils are usually a mix of a vegetal oil (hemp, coconut, olive) or a
synthetic oil (MTC) and a cannabis concentrate or an isolated cannabinoid.
When cannabis oils are produced using a cannabis concentrate, they are
considered full-spectrum oils. Oils are commonly used through oral or
sublingual administration, but they can be also applied on the skin.

Edibles

Cannabis edibles are food products that have cannabinoids added to
them. Edibles can be produced using flowers, concentrates, or isolates.
When edibles are produced using flowers or cannabis concentrates, they
are considered full-spectrum edibles. Edibles, as their name suggests, are
usually eaten.

Cosmetics

Cannabis cosmetics are cosmetic products that have cannabinoids
added to them. Like edibles, cosmetics can be produced using flowers,
concentrates, or isolates. When cosmetics are produced using flowers
or cannabis concentrates, they are considered full-spectrum cosmetics.
Cosmetics are usually applied on the skin.

Pharmaceutical-grade drugs

Cannabinoids can be used to produce pharmaceutical-grade drugs to
treat specific medical conditions. One of the approved drugs, Epidiolex,
is produced with isolated CBD, but concentrates could also be used to
produce pharmaceutical-grade drugs.
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Routes of
administration

Smoking and vaporized

Smoking is the most typical route of administration of cannabis worldwide.
However, vaporizing is a safer way to use cannabis, avoiding all the harmful
toxins released during combustion while keeping all the properties

of cannabis, including the smell and taste of terpenes. Vaporizing is
appropriate when the user is looking for a fast impact from the effects and
enjoys the organoleptic properties of cannabis. The onset of the effects
starts just a few minutes after the first inhalation and can last from 10
minutes to a couple of hours, depending on the dose (Palrasu et al,, 2022). In
the case of medical use of cannabis, it would be appropriate for acute pain
and anxiety relief.

Oral

Oral administration is the simplest way to use cannabis. It is appropriate for
users who do not feel comfortable vaporizing and when the user does not
need an immediate effect. The onset of the effects starts from 30 minutes
to a couple of hours after ingestion and can last for many hours, depending
on the dose and food intake (Palrasu et al., 2022). In the case of medical use
of cannabis, it would be appropriate for epilepsy, chronic pain, or multiple
sclerosis.

Topical

Topical administration of oils and cosmetics is also an easy way to use
cannabis. It is appropriate for treating skin-related conditions such as acne,
psoriasis, or dry skin, as well as to treat inflammation and pain.

Cannabis 4
Pharmacokinetics Inhalation
-T- Onset:1to 5 minutes
Duration: 1.5 to 3 hours
- Sublingual
Onset: 15 to 40 minutes
T Duration: 3 to 10 hours : .
ngestion
. Onset:1to 3 hours
Duration: 6 to 20 hours
@ Inhalation
@ sublingual
@ Ingestion f —1 f | I T N N R R L
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The cannabis universe is as rich as that of wines and as complex

as human biology itself.

It gets even more interesting and
complex as we learn more about
it. The opportunities for both
recreational and medical cannabis
industries are just beginning to be
explored as legalization becomes
a reality in many countries around
the world. The cannabis industry
is already focusing on cannabis
strain development and product
standardization, as these will
probably be areas of focus for

How Broughton can help

regulatory bodies looking to create
standards that ensure quality, safety
and efficacy of product in order

to approve market authorizations
of cannabis products. Meanwhile,
scientific and clinical evidence

is increasing to build the data

that illustrates the therapeutic
properties of cannabinoids. For
companies already producing

or looking to develop cannabis
products now is the time to gather

data around the cannabis strains
being used. Itisalso important to
establish processes for collecting
real-world evidence about users
reported benefits when using
these products so it is available
for future regulatory submissions
as governments look to create
regulatory frameworks to manage
this new industry.

The services we offer at Broughton range across analytical testing, scientific consultancy and regulatory
advice. We can help you to develop high-quality cannabis products and devices that are supported by
scientific insight across chemical analysis, toxicology, clinical trials, and behavioural studies to ensure in-
depth understanding of your cannabis products. This not only helps future proof your business from new
regulations but will also help build confidence and trust with consumers and patients by contributing to
a more scientifically substantiated therapeutic cannabis industry. This way society will be able to harness
the full spectrum of benefits the cannabis plant can offer and in so doing, improve quality of life for

millions of people.
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Our Cannabis Services

As the holder of a UK Home Office controlled drug license, we offer a wide range

of services for cannabinoids.

currently focused on EU and
UK cannabis regulation

UK and EU Novel Food

® Regulatory consultancy ® Stand-alone toxicology ® Aerosol and vape consultancy
consultancy services and testing
® Stand-alone stability ® Method development,
study services validation, and
® Product realization services technology transfers

Application scientific
consultancy and analytical
testing support for full
applications, filling gaps in
an existing application or
responding to a deficiency
letter from regulatory
authorities

such as designing for
regulatory approval,
gap analysis for chosen
regulatory pathways,
product optimization,
reformulation, etc.

About Broughton

Broughton is an independent life sciences contract research organization serving a global roster of clients from
the UK, Europe, North America, the Middle East, Asia, and Australia. We offer high-quality in-house analytical
testing services integrated with scientific consultancy and global regulatory support. Our in-house laboratory
testing facilities are GMP compliant and ISO/IEC 17025 accredited. We are regularly inspected by the Medicines
and Healthcare products Regulatory Agency (MHRA), the US Food and Drug Administration (FDA), and the
United Kingdom Accreditation Service (UKAS).

With over 15 years of scientific experience and a world-leading team of scientific and regulatory consultants, we
support our partners in bringing innovative products to market to deliver better health outcomes.

® Sample management and analytical testing ® Regulatory consultancy

® Scientific expertise

©® Stability storage

® State-of-the-art instrumentation @ Analytical method development

® Accurate data and insightful analysis ® Ease-of-use client LabHQ software

Let’s Collaborate

www.broughton-group.com



