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Abstract

Cannabis sativa L. is a medicinal plant from family Cannabaceae with many pharmacological activities. The recent appearance of
a number of cannabis products in the pharmaceutical market has led to increased requirements for regulation and quality control.
The control of Cannabis sativa L. is subject to the Psychotropic Substances Convention, which includes the addictive psychoactive
delta-9-tetrahydrocannabinol (THC), and to the Narcotic Drugs Convention, which includes the illicit products: herbal and liquid
cannabis, resin, extracts and tinctures of flowering or fruiting tops containing THC. Approved by the FDA for use in chemotherapy
are Marinol caps. (THC) and Cesamet caps., containing the synthetic THC-derivative Nabilon. There is no harmonized Europe-
an Union legislation on the use of cannabis and Cannabidiol (CBD), which antagonizes the THC-psychotropic effect. Legitimate
products include seeds, oil, extracts, and seed tinctures of the industrial cannabis chemotype, containing primarily Cannabidiol and
less than 0.2% THC. Sativex oral spray (THC/CBD = 1:1) is approved for muscle spasticity in multiple sclerosis. Cannabidiol was
not used as a food ingredient in the European Union before 15.05.1997 and is a ,,novel food” according to Regulation 2015/2283.
Flour; protein powder and cannabis seed oil are not ,,novel foods” Cannabidiol as Epidiolex is FDA approved for epilepsy forms
Lennox-Gastaut and Dravet.
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Introduction
used in medicine, mainly in the form of pressed oil or

Medicinal use of Cannabis sativa L.

Cannabis sativa L. is a plant from family Cannabaceae
and originated from Central oand South Asia. From plant
have been isolated 278 cannabinoids, 221 terpenoids, 174
terpenes, 92 steroids, 63 flavonoid glycosides, 46 polyphe-
nols, 19 flavonoids (Hussain et al. 2021).

Cannabis sativa L. is divided into the following subspe-
cies: subsp. sativa; subsp. indica; subsp. kafiristanca; sub-
sp. ruderalis; subsp. spontanea. It has been reported that
in the 19" century the seeds of Cannabis sativa L. were

hemp milk. It has been described that Cannabis sativa L.
can possess benefis against asthma, Bazedov's syndrome,
bleeding, cystitis, decreased appetite, diarrhea, dysmenor-
rhea, gonorrhea, insomnia, malaria, migraine and stom-
ach pain. Indian hemp (Cannabis indica) is known to
be used towards convulsions, delirium tremens, depres-
sion, rheumatism, cholera and tetanus (Bridgeman and
Abazia 2017).

In the 19" century, most European countries and the
United States included Cannabis sativa subsp. indica
(Lam.) E. Small & Cronquist in national pharmacopoeias
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in the monographs: Herba Cannabis indicae; Tinctura
Cannabis indicae; Extractum Cannabis indicae (Hall and
Pacula 2003).

In 1964 is identified delta-9-tetrahydrocannabinol
(THC), which is the main psychoactive component of
cannabis, responsible for intoxication, and in high doses
causies hallucinogenic effects (Zuardi 2006). The discov-
ery of the first cannabinoid receptor (CB1) cannabinoid
receptors in 1988 is important in the research of cannabis
(Pertwee 1997).

Reasons for the increased control of cannabis products
include: the absence of a standardized product; simulta-
neous application with other psychoactive substances and
with alcohol; common use among adolescents and young
people up to 30 years; insufficient clinical research; toxic
effects of cannabis (Pertwee 1997).

These factors, combined with the lack of long-term
studies on cannabis use in middle and advanced age,
suggest that it is difficult to determine the exact role that
cannabis plays in long-term health problems after 40 years
(Hall and Solowij 1998).

Side-toxic effects

The need for increased control of cannabis products
(Wodak et al. 2002) is due to its proven side-toxic ef-
fects (Hall and Solowij 1998) as follows: psychological
acute effects: anxiety, depression, depersonalization,
dysphoria, euphoria, relaxation (Harder et al. 2006),
hallucinations, mania symptoms and psychosis (Hen-
quet et al. 2005); effects on cognitive ability and psy-
chomotor function: fragmentation of thoughts, im-
pairment of attention and short-term memory; effects
on motor function: increased motor activity, followed
by impaired coordination, ataxia, muscle tremors and
weakness (Pope et al. 2003).

There have been reported cases of acute cardiovascu-
lar death (Bachs and Morland 2001), acute myocardial
infarction (Mittleman et al. 2001), cerebrovascular dys-
function (Moussouttas 2004), and increased risk of tumor
development (Hall and MacPhee 2002) assossiated with
cannabis use.

The increased control of cannabis products is neces-
sitated by the increasing application of cannabis. In the
European Union one out of every eight young people be-
tween 15 and 34 year has used cannabis. It has been de-
scribed that nationally established use has ranged from 1%
to over 20%. It has been shown that 1% of the population
aged 15-64 years in the European Union smoke cannabis
daily (Wodak et al. 2002). It has been demonstrated the
decreased consumption from 2005 in Britain, Germany
and Spain. In France and in the Scandinavian countries
Denmark, Finland and Sweden it has been observed the
increased application of cannabis (Wodak et al. 2002). II-
legal products from cannabis are included into three main
categories: cannabis plant, cannabis resin, and cannabis
extract (Felder and Glass 1998).

Phytocannabinoids in Cannabis sativa
L. and regulations

Phytocannabinoids are terpenophenolic compounds,
with large amount in flowering tops, leaves, and resin of
Cannabis sativa L., and low content in the stem and roots.
As biologically active compounds phytocannabinoids ex-
ert psychoactive effects by binding to specific receptors in
the brain (Felder and Glass 1998).

The addiction-inducing effects of cannabis and its effects
on coordination, reactions, movement, memory, and espe-
cially learning in humans can be explainned by the interac-
tion between the phytocannabinoids and endocannabinoid
systems. It has been reported that the areas of the brain,
which are most affected by these side effects of cannabis, are
richest in cannabinoid receptors (de Fonseca et al. 2005).

Cannabinoids are Cannabigerol (CBG), and Can-
nabichromene (CBC), Cannabidivarine (CDV) (Fig. 1)
(Grotenhermen 2003).

Cannabigerol

OH

Cannabichromene

CH

HO

Figure 1. Chemical stuctures of Cannabigerol, Cannabi-
chromene and Cannabidivarine.

Cannabis refers to the flowering or fruiting heads of
Cannabis sativa L. (except the seeds and leaves, when they
are not associated with the fruiting heads), from which
the resin is not extracted, and which contain higher con-
centrations of Tetrahydrocannabinol (Musty 2004).

Extracts and tinctures from cannabis containing Can-
nabidiol are not allowed for medical use and are subject to
increased control, due to the high risk of intoxication after
abuse of these products, containing high concentrations
of THC. Unresolved possession of extracts and tinctures
from cannabis is subject to control and legislative restric-
tions (Bradford and Bradford 2016).
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Marijuana is added in 1925 to the list I from the Sec-
ond Convention on opium, which prohibited the export
of resin from cannabis to countries that prohibited its use
(Bradford and Bradford 2016). The United Nations Con-
vention on Narcotic Substances (1961) increases control
over the production, distribution, cultivation and use of
cannabis products at the world level. There are four lists
according to the Unified Convention (Convention 1961):

o List I. Substances that may be an object of abuse,
comparable to that of cannabis, cannabis resin or
cocaine.

o List II: Substances causing addiction, not greater
than codeine.

o List III: Preparations intended for legal medical use,
which according to the World Health Organization
(WHO) are not subject to abuse and cannot cause
harmful effects.

o List IV: Substances that are subject to abuse.

Cannabis, resin from cannabis, extracts and tinctures
from cannabis, heroin and 15 other substances are includ-
ed in the Unified Convention on Narcotic Substances of
1961 as substances in List I, whose properties give rise to
dependence, pose a serious risk of abuse and are subject to
the full control measures provided by the Union Conven-
tion (Convention 1961).

Cannabis and resin from cannabis are included in
Schedule IV of the United Convention of 1961, which lists
heroin and 15 other substances listed in Schedule I that
are considered particularly dangerous by virtue of their
value, risk of abuse and extremely limited medical and
therapeutic value (Convention 1961).

Tetrahydrocannabinol and Cannabinol

Psychoactive cannabinoids delta-9-tetrahydrocannabinol
(THC) and Cannabinol (CBN) (Fig. 2) (Grotenhermen
2003) are not present in the plant material, but are ob-
tained during storage from the slow decomposition of the
respective acids. High temperature is important for the
acceleration of this conversion. It has been reported that
under the influence of light Tetrahydrocannabinol breaks
down to Cannabinol (Musty 2004).

Tetrahydrocannabinol Cannabinol

Figure 2. Chemical stuctures of Tetrahydrocannabinol and
Cannabinol.

Tetrahydrocannabinol is agonist of the cannabinoid re-
ceptor CB1 located in the parts of the brain, responsible

for coordination, movement, memory and thinking: cere-
bral cortex, cerebellum and basal ganglia. THC is isolated
by Raphael Mechoulam in 1964. Tetrahydrocannabinol is
indicated by the Convention on psychotropic substances
from 1971 in the first of the four lists and its use is prohib-
ited (Convention 1971).

Up to 1970 64 countries have ratified the Uniform
Convention on Narcotic Substances for regulationg of
the control of the spread, promotion, and use of canna-
bis products. According to legislation in one legal system,
cannabis is considered fundamentally different from other
drugs, and in other countries it is treated equally with all
narcotic substances. Depending on the regulations gov-
erning the control of cannabis, the states are divided into
the following groups: control, which is carried out in com-
pliance with the requirements of the applicable law; con-
trol, which is based on calling for exceptions from legal
requirements; control, which is based on exceptions, due
to judicial presumption (Hall and Pacula 2003).

The International Convention on Narcotic Drugs rec-
ommends that countries that have signed these conven-
tions apply the strictest controls on cannabis products, in
accordance with national legislation. Some countries have
used the freedom of judgment provided to them to aban-
don such recommendations for introduction and imple-
mentation on the most stringent regulatory measures in
the control of cannabis (Hall and Pacula 2003).

This can lead to insufficiently strong and strict control,
causing increased abuse of products with a high content
of the main active ingredient Tetrahydrocannabinol, on
which depends the strength of the effects of cannabis
(Smith 2005).

The content of THC varies in products in different
concentrations depending on the part of the plant: flow-
ers (10-12%); leaves (1-2%); talks (0.1-0.3%); roots (<
0.03%) (Pitts et al. 1990).

The central stem and the main lateral stems contain
little THC, but can be used in the production of canna-
bis oil. The emollient secretions of the plant, produced in
glandular trichomes, are a source of products with a high-
er content of Tetrahydrocannabinol. Technical cannabis
is concentrated technical extract from cannabis or from
the resin of cannabis with the aim of concentrating THC
(Rogeberg and Elvik 2016).

It is established that the acute effects are significantly
increased according to the dose of Tetrahydrocannabinol.
Combinations of growing conditions and varieties with
a high THC content generate products with a maximum
Tetrahydrocannabinol content, which is often 2 to 10
times higher than the THC concentration observed in il-
legal cannabis products produced in 1980. Studies in Swit-
zerland in 2006 show the following concentrations of Tet-
rahydrocannabinol: 2%-12% in plant cannabis; 4%-25%
in resin from cannabis, as the difference in concentration
of THC varies depending on the specific characteristics of
cultivation and method of production; 60% in the oil of
cannabis (Baker et al. 1981).
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CBD/THC ratio is important for psychoactivity and is
genetically determined. CBD/THC ratio depends on: the
combination of conditions of intensive indoor techniques
for cultivation; specific methods in the production of can-
nabis products; use of varieties and plant parts with a high
THC content (Hussain et al. 2021).

It has been established that cannabis, produced
through intensive indoor cultivation, contains twice as
much Tetrahydrocannabinol (Baker et al. 1981). Data for
CBD/THC ratio in hemotypes of Cannabis sativa L. are
presented in Table 1.

Table 1. CBD/THC in hemotypes of Cannabis sativa L.

CBD/THC ratio
1)  CBD/THC > 1 (less than 0.2% THC - Regulation
EC Ne 327/2002
2)  isrelated to the production of illegal products
from cannabis

Hemotype
Hemotype 1

3)  its cultivation is criminalized, and the unregulated
distribution, possession and use of products from this
hemotype are subject to strict legal restrictions.
Hemotype 2 |CBD/THC < 1 (more than 0.2% THC)

Intermediate |CBD/THC = 1 - for the production of herbal extracts
hemotype 3 |of cannabis, included in the legal drug product Sativex
oral spray

The combination of conditions of intensive indoor culti-
vation, specific methods in the production of cannabis prod-
ucts, and the use of varieties and plant parts that contain a
high THC content, are very strong reasons to strengthen
the control of unregulated cultivation of cannabis, and of
production of illegal cannabis products, and for the enforce-
ment of legal restrictions against their illegal distribution,
possession and abuse (Bone and Waldron 1997/8). With this
control, it is essential to develop analytical procedures with
the application of reliable, accurate and sensitive methods
for the identification and quantification of THC content.
The application of this analytical control is mandatory in or-
der to limit the use of products, containing high content of
Tetrahydrocannabinol, which do not meet the requirements
according to European regulations (Baker et al. 1981).

In 1992 has been proven the existence of synthesized in
the human body endocannabinoids, which act as agonists
on cannabinoid receptors (Kilaru and Chapman 2020).
This discovery opens up possibilities for the use of canna-
bis-based products for medical use. In the last 20 years the
research on Cannabis sativa L. is increasing in Britain, It-
aly, Spain, Switzerland and have been studyed the possible
benefits of cannabis for medical purposes. Report of the
British Medical Association from 1997 on the therapeutic
effect of cannabis and the report from 1998 ,Cannabis: the
scientific and medical evidence” provides an evidence base
to support further clinical trials to assess the potential for
therapeutic use of the cannabinoids (Abrams 2018). The
renewed scientific interest in cannabinoids is evidenced
by the increasing number of cannabinoid drugs in the
process of pharmaceutical development. Studies have es-
tablished that indications for the use of Cannabis sativa L.
include pain, migraine (Russo 1998), and cancer-related
anorexia and cachexia (Ashton 2001).

Products containing phytocannabinoids

In Table 2. are summarized products containing phyto-
cannabinoids.

Table 2. Products containing phytocannabinoids.

Products Regulation (EC Ne 327/2002)
Schedule IIT; FDA appetite
stimulant in AIDS
Schedule II (antiemetic in
chemotherapy — FDA)
muscle spasticity in multiple
sclerosis, and pain associated
with cancer

Marinol capsule

(Dronabinol, THC)

Syndros oral liquid
(Dronabinol, THC)

Sativex (Nabiximols) oral spray:
THC and Cannabidiol = 1:1

Cannador: Dronabinol
and other cannabinoids

muscle spasticity in multiple
sclerosis and postoperative pain

Cesamet caps: Cannabinoid-
receptor agonist Nabilon - a
synthetic derivative of Dronabinol

FDA, 1986 nausea and vomiting
associated with chemotherapy

Marinol caps: Tetrahydrocannabinol
(Dronabinol)

Product Marinol caps. contains Tetrahydrocannabinol
(Dronabinol) and is approved for use by the USA Food and
Drug Administration (FDA) for nausea and vomiting asso-
ciated with cancer chemotherapy and for anorexia associ-
ated with weight loss in patients with AIDS (Iversen 2003).

Sativex oral spray: THC and Cannabidiol = 1:1

The medicinal product Sativex oral spray is a plant ex-
tract of cannabis and contains equal amounts of THC and
Cannabidiol and is permitted in 17 member states of the
European Union and Norway for buccal and sublingual
application in the treatment of muscle spasticity in mul-
tiple sclerosis. In Canada, Sativex oral spray is licensed as
an adjunct to treatment for the relief of symptomatic pain
associated with multiple sclerosis (Zajicek et al. 2006), and
pain associated with cancer (Holdcroft et al. 2006).

Cannador: Dronabinol and other cannabinoids

A product being investigated in clinical trials is Cannador,
containing Dronabinol and other cannabinoids and is in-
dicated for the treatment of spasticity and other symptoms
associated with multiple sclerosis (Zajicek et al. 2006) and
postoperative pain (Holdcroft et al. 2006).

All licensed products containing THC are subject to
strict analytical quality control in order to guarantee safe-
ty in use and to allow in these products a concentration of
Tetrahydrocannabinol above 0.2%, according to Regula-
tion EC Ne 327/2002.

Cesamet caps: Nabilon - a synthetic deriva-
tive of Dronabinol

The cannabinoid-receptor agonist Nabilon is a synthetic
derivative of Dronabinol and is approved by the FDA in
1986 in the form of Cesamet caps. for use in the treatment
of nausea and vomiting associated with chemotherapy. The
limited use of these synthetic cannabinoid receptor ago-
nists is necessitated by the fact that the effective dose for



Pharmacia 70(4): 1385-1395

1389

these cannabinoids is close to the dose that causes sedation
or intoxication. This is an important reason for manufac-
turers of legitimate products, to carried out regular quality
control through the introduction of analytical procedures
for the identification and quantification of THC content,
in order to guarantee the safety of consumption of permit-
ted medical products from cannabis (Iversen 2003).

Regulations for Dronabinol

In recent years, the law regulating the use of cannabis has
undergone notable changes. Dronabinol is he stereochem-
ical variant of delta-9-tetrahydrocannabinol and in 1990
the Expert Committee of the WHO proposes Dronabinol
to be insertinted in List IT of the 1971 Convention. In 2003
The Committee on Narcotic Dependence recommends
Dronabinol to be moved from List II, where substances
have very limited therapeutic effect, to List IV of the 1971
Convention, where substances have known therapeutic
utility with little risk to public health. The report of the
Expert Committee of WHO recommends that all ste-
reochemical variants of delta-9-tetrahydrocannabinol to
be placed in List IV of the Convention of 1971, in order
to avoid placing different stereochemical variants of the
same substance under different control systems. In 2006
the WHO Expert Committee on Medicines concludes that
Dronabinol exerts a moderate therapeutic effect and poses
a significant risk to public health, but the risk is different
from that of cannabis. As a result, it is recommended that
Dronabinol and its stereoisomers be transferred from List
II to List III of the 1971 Convention (Convention 1971).

Legislation in the European Union re-
garding cannabis use

There is no harmonized legislation in the European Union
regarding the use of cannabis, but mostly national regu-
latory bodies oppose the decriminalization of cannabis.
In recent years, European countries have seen notable
legal changes related to the use and possession of canna-
bis (King et al. 2005). From 2001 The Dutch Government
Agency for Medical Cannabis, in accordance with the
terms of the 1961 Union Convention, allows for use med-
ical cannabis products containing THC at least 1% and
CBD at least 1% to 9% for relaxation on symptoms, result-
ing from multiple sclerosis, spinal cancer, chronic neuro-
genic pain and tics, associated with Tourette's syndrome.

Table 4. Legitimate products from Cannabis sativa L.

Medical use of cannabis is legalized in Netherland in 2003
(Gorter et al. 2005).

From 2012 there is a renewed debate about laws, prohib-
iting or allowing the use and sale of cannabis worldwide, in
relation to the legalization of the sale and use of cannabis for
»recreational” purposes in some USA states and Uruguay
since 2012. National regulatory bodies of countries in the Eu-
ropean Union oppose the legalization of cannabis for ,,recre-
ational” use. Proposals to legitimately offer and use cannabis
for ,,recreational” purposes could lead to an increase in can-
nabis use and its associated harms (Gordon 1987).

With regard to the recent European trend at the level of
universal prevention, the general trend is the increased use
of the standardized ,,Programme for Prevention EU-Dap’,
which has reduced accidental use of cannabis by 24 % in
Italy, Spain, Poland, Czechia and Sweden (King et al. 2005).

In the European Union it is legal to cultivate cannabis
plants for the branched fiber and can only use varieties
with a Tetrahydrocannabinol content of not more than
0.2% (Regulation of EC 1307/2013).

In Table 3 are presented some legislation regarding
cannabis use.

Table 3. Legislation in the European Union regarding Canna-

bis use.
Countries Legislation in the European Union
Portugal drug use has been decriminalized
since 2000
Luxembourg (2001) punishment for the use and possession
Belgium (2003) of cannabis passed from deprivation of

liberty to the globe

Nederlands (2003) Medical use of cannabis is legalized
in 2003
Legal cultivation of cannabis varieties
for seeds and fiber and with low
content of THC and a high content of
Cannabidiol

European Union 0.2% - current legal upper limit of
(Regulation of EC 1307/2013) | Tetrahydrocannabinol CBD/THC ratio
must be greater than 1

European Union
(Regulation of EC 1307/2013)

Canada 0.3 % - current legal upper limit of

Tetrahydrocannabinol

Legitimate products from Cannabis sa-
tiva L.

Legitimate products from cannabis (Table 4) are regis-
tered in the ,Common Catalog of Varieties” and must
contain less than 0.2% THC.

Legitimate products
from Cannabis sativa L.

Characteristics

Cannabis seeds 1) Q6:Q3 fatty acids = 3:1

2)  can be impregnated with flowering tops, or resin, which leads to detectable amounts of THC - strict quality control

Qil from Cannabis seeds 1)  not contain THC

2)  THC above the maximum permissible limit of 0.2%, in accordance with Regulation EC Ne 327/2002 can be
detected in the oil during poor extraction and non-observance of the rules of Good Manufacturing Practice in the

production - strict the quality control

Cosmetic products
tops of the plant.

cannabis extracts and cannabis tinctures, originating from the seeds and leaves that are not associated with the fruiting
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The seeds of Cannabis sativa L. in the form of pressed
oil or hemp milk can exert potemtial benefits against:
convulsions, delirium tremens, depression, insomnia, mi-
graine, Bazedov's syndrome, asthma, stomach pain, diar-
rhea, cystitis. Industrial cannabis (industrial cannabis) in-
cludes a number of cultivars of Cannabis sativa L., which
are intended for the extraction of seeds and fiber and are
characterized by a low content of THC and a high content
of Cannabidiol (CBD). In most European countries the
current legal upper limit is 0.2% Tetrahydrocannabinol
(EU Regulation 1307/2013), and in Canada the legal limit
is 0.3% THC (Fischer et al. 1998).

The relationship of THC to CBD in Cannabis sativa L.
is of importance for psychoactivity. According to Regula-
tion EC 1307/2013 there is a requirement that the CBD/
THC ratio must be greater than 1. The ratio of THC to
CBD in Cannabis sativa L. is genetically determined in
hemotypes, which differ in the amount of chemical sub-
stances: Hemotype 1: CBD / THC > 1 (less than 0.2%
THC - Regulation EC Ne 327/2002); Hemotype 2: CBD /
THC < 1 (more than 0.2% THC); Intermediate hemotype
3: CBD / THC = 1:1 (Zajicek et al. 2006).

Hemotype 2 is related to the production of illegal prod-
ucts from cannabis and its cultivation is criminalized, and
the unregulated distribution, possession and use of prod-
ucts from this hemotype are subject to strict legal restric-
tions (Holdcroft et al. 2006).

Concentrations of cannabinoids vary significantly and
depend on the propagation of the plant and the tech-
niques for cultivation and processing (Sirikantaramas et
al. 2004).

Cannabis seeds are a source of )-3-fatty acids. A 3:1 ra-
tio of Q)-6- to Q)-3-fatty acids makes the oil from cannabis
seeds high quality and nutritious. Although the seeds are
encased in the part of the plant with the highest density of
glandular trichomes and with the highest concentration
of Tetrahydrocannabinol, the seeds themselves do not
contain THC. Even though cannabis seeds are a legitimate
product, they can be impregnated with flowering tops, or
resin, which leads to detectable amounts of Tetrahydro-
cannabinol. This requires compliance with strict control
measures when assessing the quality of cannabis seeds,
even if they are a legitimate product (McLaren et al. 2008).

The development and observance of specific proce-
dures for analytical control, including identification and
quantification of the content of admixed THC is neces-
sary, in order to prevent the distribution and use of prod-
ucts with a Tetrahydrocannabinol content of more than
0.2%, which is the maximum permissible limit, according
to the requirements of Regulation EC Ne 327/2002. The
essential oil from the cannabis seed does not contain THC
and is a legitimate product, but Tetrahydrocannabinol
can be detected in the oil during poor extraction from the
flower seed (McLaren et al. 2008).

Non-observance of the rules of Good Manufacturing
Practice in the production of essential oil leads to a seri-
ous health risk, due to the potential danger of content of
impurity of THC above the maximum permissible limit of
0.2%, in accordance with Regulation EC Ne 327/2002. This

fact has determined the need for strict control of essential
oil. Optimizing the quality control of products contain-
ing CBD requires the development and application of re-
liable and highly sensitive analytical methods to identify
and quantify Tetrahydrocannabinol in essential oil, with
the aim of confirming that the oil does not contain more
than 0.2 % THC (McLaren et al. 2008). The USA Food
and Drug Administration maintains jurisdiction to regu-
late the use of Cannabidiol in food, beverages and dietary
supplements (FDA).

+Novel foods"

With the aim of making the food authorization process
more efficient, while ensuring high standards of food safe-
ty for consumers, from the Parliament and the Council
of the European Union from 1 January 2018 is approved
Regulation (EC) N:2015/2283, on ,novel foods”, which
amends Regulation (EC) N:1169/2011 and replaces pre-
vious regulations: Regulation (EU) N:258/97 and Regula-
tion (EU) N:1852/2001, which are in force till 31.12.2017
(UNODC 2007).

According to Regulation (EC) N:2015/2283, ,novel
food” is defined as food which was not used for con-
sumption to a significant extent within the European
Union before 1505.1997. According to the European
Commission, ,,novel foods” can be: newly developed,
innovative food; food, produced with the help of new
technologies and production processes; food which is or
has been traditionally consumed outside the European
Union (UNODC 2007).

Before a ,novel foods” to be placed on the market, is
required an approval based on an assessment in accor-
dance with the principles underlying ,,novel foods” in the
European Union: ,novel foods” must be safe for consum-
ers and labelled. In the procedure for authorizing ,new
foods”, the European Commission and the European Food
Safety Authority (EFSA) work together to evaluate ,,nov-
el foods” for consumption, according to Regulation (EC)
N:2015/2283 (UNODC 2007).

Regulation (EC) N:2015/2283 included improvements
introduced, in order to facilitate the addition of ,novel
foods” to the European Union market, while guaranteeing
safety for consumers (Hall and Solowij 1998).

Actualization of Regulation (EC) N: 2015/2283 include:

1. expanded categories of new foods originating from
plants, animals, microorganisms, cell cultures,
minerals;

2. specific categories of foods (vitaminsq minerals, nu-
tritional supplements);

3. food as a result of state-of-the-art technology (mod-
ified or new molecular structure, nanomaterials),
which were not produced or used before 1997;

4. the introduction of a reference list of all permitted
»novel foods” that may be placed on the market in
the European Union. The reference list is kept up to
date by the European Commission and is managed
by Regulation (EC) N:2017/1023 for the implemen-
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tation of the Commission in accordance with Regu-
lation N:2015/2283;

5. centralized assessment of the safety of ,,novel foods”
from the European Food Safety Authority (EFSA).

The reference list of all permitted ,,novel foods” is kept
up to date by the European Commission and is managed
by Regulation (EC) N:2017/1023 for the implementa-
tion of the Commission in accordance with Regulation
N:2015/2283.

«Novel foods" originating from Canna-
bis sativa L.

In the European Union, the cultivation of varieties Can-
nabis sativa L. is allowed, provided that they are registered
in the ,,Common Catalog of Varieties” and that the con-
tent of Tetrahydrocannabinol does not exceed 0.2%. Ac-
cording to the Catalog of ,Novel Foods” of the European
Union, foods and food ingredients from varieties of Can-
nabis sativa L., which contain less than 0.2% THC and are
registered in the ,Common Catalog of Varieties”, are not
considered as ,,novel foods” (UNODC 2007).

According to Regulation N:2015/2283, not considered
as as ,novel foods” the following products of the variety
Cannabis sativa L., which contain less than 0.2 % Tetra-
hydrocannabinol, are not considered as ,,novel foods”:-
seeds; flour from seeds; protein powder from seeds; seed
oil (UNODC 2007).

There are not documented data for use of other parts
(excludung seeds; flour from seeds; protein powder from
seeds; seed oil) of Cannabis sativa L. (including extracts
from hemp products) as food in the European Union pri-
or to 15 May 1997. Cannabidiol was not used as a food or
nutritional ingredient before May 15, 1997 and it falls into
the classification of ,,novel foods” According to the Cata-
log of Novel Foods of the European Union, extracts from
Cannabis sativa L., containing CBD, are ,,novel foods”, and
their introduction on the market requires prior risk assess-
ment and authorization according to the European Union
regulation for ,new foods”. ,,Novel Foods” originating from
Cannabis sativa L. and Cannabidiol are included in the Cat-
alog of ,Novel Foods” of the European Union (UNODC
2007). In the European Union there is a process to establish
that except seeds, seed flour, seed protein powder and seed
oil of Cannabis sativa L. (which are not considered ,,novel
foods”), other parts of Cannabis sativa L. (leaves, flowers,
extracts from various plant parts) were legally placed on
the market as food in the European Union before 15 May
1997. In relation to this question, the European Commis-
sion has sought information from the Member States in
2018. If information is received from a member state of the
European Union that other parts of Cannabis sativa L. have
been legally placed on the market as food in the European
Union before 15 May 1997, the catalog of ,,novel food” in
the European Union will be updated. With regard to the
part of the plant that is not considered to be covered by
Regulation (EU) N: 258/97 on ,,novel foods” and whose
access to the market is not the subject of this Regulation.

Pharmacologicil activity of Cannabidiol

Cannabidiol (CBD) (Fig. 3) is the principal biologically
active, but psychoinactive component of Cannabis sativa
L. The difference in structure of THC and CBD results in
significant differences in pharmacological properties, the
main of which is the psychotropic effect of Tetrahydro-
cannabinol, which is absent in CBD. Cannabidiol inter-
acts with different receptors and has an antagonistic effect
and reduces the psychotropic effect of THC.

HO

Figure 3. Chemical structure of Cannabidiol.

Cannabidiol has an indirect effect on the CBI receptor
located mainly in the brain. Cannabidiol modulates the
release of neurotransmitters in a way that prevents exces-
sive neuronal activity and reduces anxiety and pain, reg-
ulates cognitive function. CBD has been shown to have
therapeutic benefits in cancer. The analgesic effect of Can-
nabidiol is the result of binding to cannabinoid receptors
and reduction of various types of pain: chronic (Boyaji et
al. 2020; Schilling et al. 2021), acute back pain (Eskander
et al. 2020), pain in patients with malignant diseases (Dar-
kovska-Serafimovska et al. 2018).

CBD may relieve symptoms of rheumatic diseases with
musculoskeletal pain (Boehnke et al. 2022) and in arthri-
tis (Frane et al. 2022). Cannabidiol exhibits a variety of
pharmacological effects such as anxiolytic, antidepressive,
antipsychotic (Garcia-Gutiérrez et al. 2020), antiparkin-
sonian (Junior et al. 2020), anticonvulsive, antiinflamma-
tory, antiemetic, and neuroprotective effects in dementia
(Hermush et al. 2022). CBD has been shown to have ef-
fects on insomnia (Kaul et al. 2021) and sleep-disordered
breathing (Suraev et al. 2020), lowers high blood pressure
(Jadoon et al. 2017), and reduces cancer-related symptoms
such as nausea and vomiting (Sawtelle and Holle 2021).

Cannabidiol products
In Table 5 are summarised products with Cannabidiol.

Table 5. Products containing Cannabidiol.

Products containing Application
Cannabidiol
Epidiolex (FDA for treatment of seizures associated with
approval on 28.06.2018) | epilepsy: Lennox-Gastaut syndrome and
Dravet syndrome
Epidiolex (FDA application against migraines caused by a
approval in 2020) genetic disease: tuberous sclerosis

Sativex (Nabiximol) for the treatment of neuropathic pain

(-)-trans-Cannabidiol
- for authorization as
a ,novel food” in the
European Union

meets the requirements of Regulation (EO)
N:258/97 for applicationa ,,novel foods”
and on the European Framework Directive
2002/46/EC on food additives.
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Currently there are no approved pharmaceutical prod-
ucts that contain Cannabidiol alone for the treatment of
pain, as the only available pharmaceutical product that
contains CBD and is used for the treatment of pain is Sa-
tivex (Nabiximol) (a combination product of THC/CBD
in a ratio of 1:1). (Uberall 2020). Sativex (THC/CBD =
1:1) is approved in several countries for the treatment
of neuropathic pain associated with multiple sclerosis,
chronic severe neuropathic pain and muscle spasms. Can-
nabidiol acts as a partial agonist at cannabinoid receptors,
modulating the balance between excitatory and inhibitory
neurotransmitters, which leads to muscle relaxation, re-
sponsible for improving spasticity and reducing excitabil-
ity of the spinal cord (Russo et al. 2015).

Ready-to-use products containing CBD are considered
medicinal products for medical purposes and can not be
released on the market without permission. Until the mid-
dle of 2018 it is impossible to use CBD in medicinal prod-
ucts. In recent years, more and more research has been
directed towards successful use of CBD as an anticonvul-
sant drug in children with epilepsy. Epidiolex contains
Cannabidiol and is approved by the FDA on 28.06.2018
for the treatment of seizures associated with two severe
forms of epilepsy, Lennox-Gastaut syndrome and Dravet
syndrome. In 2020 Epidiolex was approved from the FDA
for the treatment of migraines caused by a complex of
tuberous sclerosis, a rare genetic disease that causes the
growth of benign tumors in the brain (Villanueva et al.
2021). Cannabidiol was not used in food or as a dietary
supplement prior to becoming the active ingredient in the
approved drug product Epidiolex. CBD is subject to exclu-
sion from the definition of a dietary supplement and can
not be sold as a dietary supplement (FDA).

According to the FDA, Cannabidiol cannot be sold in
the United States as a dietary supplement, due to provi-
sions in the Food, Drug, and Cosmetic Act regarding the
use of dietary supplements that have previously been stud-
ied as medicinal ingredients. If a given substance has been
approved for research as a new drug, clinical trials have
begun and the existence of these trials has been publicly
disclosed, before the substance is used in a food or supple-
ment, then the substance falls outside the definition of a nu-
tritional supplement or food. According to the FDA, Can-
nabidiol was not used in food or as a dietary supplement
prior to becoming the active ingredient in the approved
drug product Epidiolex, and therefore CBD is subject to
exclusion from the definition of a dietary supplement and
can not be sold as a dietary supplement (FDA).

Regulations for ,,Novel foods" originating
from Cannabidiol in the European Union

In Table 6 are presented regulations for ,,Novel Foods”
with Cannabidiol.

The previous status of Cannabidiol as a controlled sub-
stance on List I of the Unified Convention on Narcotic
Substances of 1961 (Convention 1961) represents a sig-
nificant obstacle to clinical trials, but changes in the law
in recent years have removed this obstacle. The Expert

Table 6. Regulations for ,,Novel foods” containing Cannabidiol.

Regulations for ,,Novel Foods” Subject of regulations

European Union the use of Cannabidiol as a subject of
the unharmonized legalization and

regulations

European Union Council on
the legalization of Cannabidiol
(19.11.2020)

Regulation N:2015/2283 on
»novel foods”

Regulation (EO) N:258/97 for
applicationa ,,novel foods”

emphasizes that Cannabidiol can not
be qualified as a narcotic product

CBD purity and products with high
levels of CBD
authorization of (-)-trans-
Cannabidiol as a "novel food” in the
European Union

Food Rapid Alert System control of food products containing

unresolved CBD

Committee on Drug Dependence to the World Health
Organization recommends CBD not to be included in the
International Convention on Drug Control. In this case
member states cannot oppose the free trade with licensed
products containing CBD, if these products are legally
produced in another member state within the area of the
European Union (Hall and Pacula 2003).

Cannabidiol is found in a variety of forms on the mar-
ket. The most popular and most frequently used form is
Cannabidiol oil. Also found in capsules, sprays, creams
for massage, candies and drinks. Cosmetic products con-
taining Cannabidiol are subject to control under legal
quality requirements. Natural CBD is legal in cosmetics
only when derived from cannabis extracts and cannabis
tinctures, originating from the seeds and leaves that are
not associated with the fruiting tops of the plant. Canna-
bidiol causes adverse effects such as diarrhea and fatigue
and drowsiness (Iffland and Grotenhermen 2020). Due to
this fact, the sourses containing CBD that are sold without
purpose cannot be qualified unambiguously, since they
can be used to produce different products with different
purposes, which are in their own right subject to different
laws and can be harmful for healt. Products containing
CBD are subject to control according to legal require-
ments for different product categories and quality require-
ments. The purity of CBD and products with high levels of
Cannabidiol are covered by Regulation N:2015/2283 on
»novel foods” (UNODC 2007). Development of products
containing CBD as ,,novel foods” is related to Cannabidiol
therapeutic effects on symptoms of various diseases.

Once a product is classified as a specific product catego-
ry, the relevant legislation applies. If the legal requirements
regarding the specific purpose are not met, the product
may not be distributed and may not be put on the mar-
ket. End products are classified for each individual case,
taking into account all factors, including composition,
purpose and dosage. Different law enforcement bodies are
responsible for control depending on the classification of
the products. In case of doubt, the law enforcement body
shall assess the product to the prescribed legislation and
shall take the necessary measures (Hall and Pacula 2003).

In the European Union the use of Cannabidiol is not
the subject of harmonized regulations. From a regulato-
ry point of view, in the absence of evidence of significant
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consumption, a preliminary registration approval proce-
dure is necessary, in order to offer on the market a food
product based on CBD.

The unharmonized legalization of CBD and dietary
supplements requires a high level of vigilance regarding
the law. For 3 years, 113 food products containing unre-
solved CBD have been reported to the Food Rapid Alert
System. With the aim of making the food additive and
food authorization process more efficient, while ensuring
high standards of food safety for consumers, the Euro-
pean Commission announced that CBD and other can-
nabinoids will be classified as ,,new foods” and products
containing CBD, require permission to be placed on the
market in the EU as a nutritional supplement or ingre-
dient. This regulation is recommended to apply to CBD
extracts, synthetic CBD products as well as all other prod-
ucts with CBD, including CBD oil. Upon approval, man-
ufacturers of CBD products will be required to conduct
analytical tests, safety tests and prove safe consumption
(Hall and Pacula 2003).

The grounds for the development of products con-
taining CBD as a ,,novel foods” are related to the fact that
Cannabidiol has therapeutic effects and affects the symp-
toms of various diseases. Yet no form of Cannabidiol is
approved by European regulatory bodies for use in dietary
supplements. Cannabis Pharma has submitted an applica-
tion for authorization to market (-)-trans-Cannabidiol as
a ,novel food” in the European Union, intended for use
by adults except pregnant and lactating and which also
meets the requirements of Regulation (EO) N:258/97 for
,novel foods” and on the European Framework Directive
N:2002/46/EC) on food additives (Hall and Pacula 2003).

Methods for analysis of phytocannabi-
noids

The need for the development, validation and regular ap-
plication of specific methods for the identification of can-
nabinoids and of highly sensitive analytical procedures for
their quantification is due to the risk of serious adverse
effects that can be caused by the consumption of both li-
censed and illegal cannabis products. For the quantitative
determination of THC, CBN, CBD, THCA the following
methods are described: high-efficiency liquid chroma-
tography (Rustichelli et al. 1998) and gas chromatogra-
phy-mass spectrometry GC/MS (Ilias et al. 2005).

A frequently used method for quantitative determina-
tion of THC, CBN CBD is gas chromatography with flame
ionization detection (GC-FID), without and with derivat-
ization. Until recently it was thought that Tetrahydrocan-
nabinolic acid (THCA, the precursor to THC) is formed
by cyclization of Cannabidiol acid (CBDA). More recent
research provides evidence that THCA is formed from
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