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(57) ABSTRACT

This invention relates to the use of phytocannabinoids, either
in an isolated form or in the form of a botanical drug sub-
stance (BDS) in the treatment of cancer. Preferably the cancer
to be treated is cancer of the prostate, cancer of the breast or
cancer of the colon.
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Figure 1: Overview of Botanical Drug Substance (BDS) preparation
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Figure 2: Effect of cannabinoids on apoptosis in hormone-insensitive prostate
cancer cell line (DU-145) and hormone-sensitive prostate cancer cell line (LNCaP)
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Figure 3: Effect of cannabinoid BDS real and reconstituted on TRPM8 antagonism
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Figure 4: Effect of cannabinoids alone or in combination with a chemotherapeutic
agent in hormone-insensitive prostate cancer cell line (DU-145) and hormone-
sensitive prostate cancer cell line (LNCaP) in a subcutaneous xenograft model.
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b) CBD BDS alone or in combination with Taxotere in the LNCaP xenograft model
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c) CBG BDS alone or in combination with Taxotere in the DU-145 xenograft model

1500
1400+
1300+
1200
1100+
1000+
900+
800+
700+
600+
500+
400+
300+
200+
100+

0 T T T T T T T T T T
10 15 20 25 30 35 40 45 50 55 60 65

Mean tumour volume (mm?)

Time (days)

—=— Group 1: Vehicle i.p. daily

~—%— Group 2: 1mg/kg CBG BDS i.p. daily

----- « Group 3: 10mg/kg CBG BDS i.p. daily

< Group 4: 100mg/kg CBG BDS i.p. daily

—e— Group 5: 5mg/kg Taxotere i.v. weekly

- Group 6: 100mg/kg CBG BDS i.p. daily & 5mg/kg Taxotere i.v. weekly




Patent Application Publication Mar. 7,2013 Sheet 7 of 12 US 2013/0059018 A1

d) CBD BDS alone or in combination with Taxotere in the DU-145 xenograft model
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Figure 5: Effect of the cannabinoids isolated CBD and CBD BDS on colon
carcinogenesis in the mouse
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¢) Number of tumours per mouse
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Figure 6: Effect of the cannabinoids isolated CBG, isolated CBDV, CBG BDS and
CBDV BDS on colon carcinogenesis in the mouse
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PHYTOCANNABINOIDS IN THE
TREATMENT OF CANCER

[0001] This invention relates to the use of phytocannab-
inoids, either in an isolated form or in the form of a botanical
drug substance (BDS), as a prophylactic or in the treatment of
cancer. Typically the cancer to be treated is a cancer of the:
prostate, breast, skin, glioma, colon, lung or a bone or lymph
metastasis. The phytocannabinoids may be used in combina-
tion with other cancer treatments.

BACKGROUND

[0002] Cancer is a class of diseases which occurs because
cells become immortalised; they fail to heed customary sig-
nals to turn oft growth which is a normal function of remod-
elling in the body that requires cells to die on cue. Apoptosis,
or programmed cell death, can become defective and when
this happens malignant transformation can take place. The
immortalised cells grow beyond their normal limits and
invade adjacent tissues. The malignant cells may also
metastasise and spread to other locations in the body via the
bloodstream or lymphatic system. Cancer cells often form a
mass known as a tumour.

[0003] There are about 200 different types of cancer; the
cancers can start in any type of body tissue although many
cancers will metastasise into other body tissues. There are
many different causes of cancer and these include; carcino-
gens, age, genetic mutations, immune system problems, diet,
weight, lifestyle, environmental factors such as pollutants,
some viruses for example the human papilloma virus (HPV)
is implicated in cervical cancer and some bacterial infections
are also known to cause cancers.

[0004] There are many different treatment options for can-
cer and the treatment sought is often determined by the type
and stage of the cancer. Treatment options include; chemo-
therapeutic drug treatment, hormonal drug treatment, radio-
therapy, surgery, complementary therapies and combinations
thereof.

[0005] Prostate cancer is the most common type of cancer
in men and accounts for 24% of all UK male cancers. In 2006
there were over 35,000 new cases of prostate cancer diag-
nosed in the UK alone.

[0006] The prostate is a gland in the male reproductive
system and symptoms of cancer in the prostate can include
pain, difficulty urinating, problems with sexual intercourse
and erectile dysfunction. Prostate cancer may metastasise to
the bones and or lymph nodes. Treatment options for prostate
cancer include surgery, radiation therapy, chemotherapy and
hormone treatment.

[0007] Hormone treatment usually involves treatment with
an anti-androgen such as cyproterone acetate, flutamide or
bicalutamide, either alone or in combination with a chemo-
therapeutic agent. These treatments work to stop the produc-
tion of testosterone (androgen) which can slow down tumour
growth or even shrink the tumour. While the prostate cancer
cells are responding to anti-androgens, they are referred to as
‘hormone-sensitive” prostate cancer. Unfortunately, after a
few years of treatment with anti-androgens the prostate can-
cer stops responding to hormone treatment and is termed
‘hormone-insensitive’ prostate cancer. At this stage the can-
cer growth cannot be controlled by the hormone treatment.
[0008] In order to test the effectiveness of different com-
pounds in the treatment of either hormone-sensitive or hor-
mone-insensitive prostate cancer two different cell lines can
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be used. The cell line LNCaP are hormone-sensitive prostate
cancer cells which were derived from a supraclavicular
lymph node metastasis in a 50 year old male in 1977. The cell
line DU-145 are hormone-insensitive prostate cancer cells
which were derived from a brain metastasis.

[0009] It is known that expression levels of both cannab-
inoid receptors, CB1 and CB2, were significantly higher in
CA-human papillomavirus-10 (virally transformed cells
derived from adenocarcinoma of human prostate tissue), and
other human prostate cells LNCaP, DU-145, PC3, and
CWR22RN1 than in human prostate epithelial and PZ-HPV-7
(virally transformed cells derived from normal human pros-
tate tissue) cells (Sarfaraz, 2005).

[0010] Additionally it is known that WIN-55,212-2 (mixed
CB1/CB2 agonist) treatment with hormone sensitive LNCaP
cells resulted in a dose- (1-10 Mmol/L.) and time-dependent
(24-48 hours) inhibition of cell growth. Blocking of CB1 and
CB2 receptors by their antagonists SR141716 (CB1) and
SR144528 (CB2) significantly prevented this effect.

[0011] These results suggested that WIN-55,212-2 or other
cannabinoid receptor agonists could be developed as novel
therapeutic agents for the treatment of prostate cancer.
[0012] Cannabis has been ascribed to be both a carcinogen
and anti-cancer agent. In particular smoking cannabis is
known to be carcinogenic as the canrabis smoke contains at
least 50 different known carcinogenic compounds, many of
which are the same substances found in smoked tobacco. One
of these carcinogens, benzopyrene is known to cause cancer
as it alters a gene called p53, which is a tumour suppressor
gene. Cannabis contains the substance tetrahydrocannabinol
(THC) which has been shown to cause benzopyrene to pro-
mote the p53 gene to change.

[0013] Researchers however have discovered that some
cannabinoids, including THC and cannabidiol (CBD) are
able to promote the re-emergence of apoptosis so that some
tumours will heed the signals, stop dividing, and die. The
process of apoptosis is judged by observation of several phe-
nomena including: reduced cellular volume, condensation of
nuclear chromatin, changes in distribution of phospholipids
in plasma membrane phospholipids, and cleavage of chroma-
tin into DNA fragments called DNA ladders.

[0014] Another method by which tumours grow is by
ensuring that they are nourished: they send out signals to
promote angiogenesis, the growth of new blood vessels. Can-
nabinoids may turn off these signals as well.

[0015] Cannabinoids have been shown to have an anti-
proliferative effect on different cancer cell lines. The cannab-
inoids THC, THCA, CBD, CBDA, CBG and CBC and the
cannabinoid BDS THC and CBD were tested on eight difter-
ent cell lines including DU-145 (hormone-sensitive prostate
cancer), MDA-MB-231 (breast cancer), CaCo-2 (colorectal
cancer) and C6 (glioma cells). The data for each cannabinoid
in each different type of cancer varied but generally the best
data were observed with CBD or CBD BDS. The IC50 values
for all the cannabinoids on the DU-145 were quite high infer-
ring that none of the cannabinoids tested were particularly
effective in the inhibition of hormone-insensitive prostate
cancer (Ligresti, 2006).

[0016] Several transient receptor potential (TRP) channels
have been implicated in the survival, growth and spread of
prostate and other cancers. TRPMS is expressed in sensory
neurons, where it responds to cold and to cooling agents,
notably menthol, but it is also abundantly expressed in the
prostate. In particular TRPMS is over-expressed in hormone-
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sensitive prostate cancer cells, but expression of TRPMS is
almost completely ablated once the cancer becomes hor-
mone-insensitive and in patients receiving anti-androgen
therapy. Expression of TRPMS is stimulated by androgens in
hormone-sensitive prostate cancer cell lines (LNCaP). There
is evidence that expression of TRPMS is required for survival
of prostate cancer cells.

[0017] The mechanism of such an action of TRPMS is
likely to relate to its ability to modulate intracellular calcium,
and possibly even the distribution of calcium within the cell.
The latter point may be important because of the localisation
of TRPMS in the prostate cancer cell. While found on the cell
membrane, it is also found on the endoplasmic reticulum;
thus any potential therapeutic agent which targets the TRPMS8
receptor must be able to gain good access to the intracellular
space.

[0018] The endogenous cannabinoid anandamide has been
shown to antagonise TRPMS8 (De Petrocellis, 2007). The
authors also showed that stimulation of CB1 receptors tran-
siently antagonised TRPMS receptors expressed on the same
cells.

[0019] The application WO 2008/129258 describes the use
of cannabinoid-containing plant extracts in the prevention or
treatment of diseases or conditions that are alleviated by
blockade of one or more types of TRP channel. Different
binding potentials of the cannabinoid-containing plant
extracts at the TRPA1 and TRPMS8 channels are described.
The diseases and conditions to be prevented or treated
include: neuropathic pain, inflammation, vasoconstriction or
cancet.

[0020] The TRPMS receptor has also been found in breast,
colon and skin cancers.

[0021] It has been shown that CBD is able to able to down-
regulate the expression of the DNA binding protein inhibitor,
Id-1 in human breast cancer cells (McAllister, 2007). The
CBD concentrations effective at inhibiting Id-1 expression
correlated with those used to inhibit the proliferative and
invasive phenotype of breast cancer cells. CBD was able to
inhibit Id-1 expression at the mRNA and protein level in a
concentration-dependent fashion.

[0022] CBD has also been shown to inhibit human cancer
cell proliferation and invasion through differential modula-
tion of the ERK and ROS pathways, and that sustained acti-
vation of the ERK pathway leads to down-regulation of 1d-1
expression. It was also demonstrated that CBD up-regulates
the pro-differentiation agent, Id-2. Using a mouse 4T1 cell
line and a model of metastatic breast cancer, CBD signifi-
cantly reduced metastatic spread. As such CBD may repre-
sent a promising treatment of breast cancer in patients with
secondary tumours (McAllister, 2009).

[0023] Recent evidence indicates that CBD is a GPR55
antagonist; this raises the possibility that this receptor may
underlie the effects of CBD on breast and other tumour cells.
GPRSS5 couples to G12/13 and the downstream activation of
the RhoA, racl and cdc42 small GTPases; this pathway is
crucial in cytoskeletal reorganisation and cell migration.
Increased (G12/13 expression has been found in early stage
human breast cancer cells taken by biopsy and inhibition of
G13 decreases the level of breast cancer cell metastasis in
vivo (Kelly et al, 2007).

[0024] The anti-proliferative effects of CBD have also been
evaluated on U87 and U373 human glioma cell lines, (Massi,
2004). The anti-proliferative effect of CBD was correlated to
induction of apoptosis, as determined by cytofluorimetric
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analysis and single-strand DNA staining, which was not
reverted by cannabinoid antagonists. In addition CBD,
administered s.c. to nude mice at the dose of 0.5 mg/mouse,
significantly inhibited the growth of subcutaneously
implanted U87 human glioma cells. It was concluded that
CBD was able to produce a significant anti-tumour activity
both in vitro and in vivo, thus suggesting a possible applica-
tion of CBD as a chemotherapeutic agent.

[0025] The application WO/2006/037981 describes the use
of'the cannabinoid CBD to prevent tumour cells migrating or
metastisising from an area of uncontrolled growth to an area
away from the original tumour site. CBD caused a concen-
tration-dependent inhibition of the migration of U87 glioma
cells, quantified in a Boyden chamber. Since these cells
express both cannabinoid CB1 and CB2 receptors in the
membrane, the group also evaluated their engagement in the
anti-migratory effect of CBD.

[0026] Cannabinoids have been shown to play a fundamen-
tal role in the control of cell survival / cell death. It has been
reported that cannabinoids may induce proliferation, growth
arrest, or apoptosis in a number of cells, including neurons,
lymphocytes, and various transformed neural and non-neural
cells, and that cannabinoids induce apoptosis of glioma cells
in culture and regression of malignant gliomas in vivo (Guz-
man, 2001).

[0027] A pilot clinical study of THC in patients with recur-
rent glioblastoma multiforme has been conducted. This pilot
phase I trial consisted of nine patients with recurrent glioblas-
toma multiforme who were administered THC intra-tu-
mourally. The patients had previously failed standard therapy
(surgery and radiotherapy) and had clear evidence of tumour
progression. The primary end point of the study was to deter-
mine the safety of intracranial THC administration. They also
evaluated THC action on the length of survival and various
tumour-cell parameters. Median survival of the cohort from
the beginning of cannabinoid administration was 24 weeks
(95% confidence interval: 15-33).

[0028] The application WO 2008/144475 describes treat-
ing cell proliferation disorders including cancer with canna-
bidiol derivatives either alone or in combination with THC or
a derivative thereof.

[0029] The application WO 03/063847 describes the use of
CBDA or CBDVA as an active pharmaceutical substance. The
focus of the application provides a treatment for nausea,
vomiting emesis and motion sickness.

[0030] The application WO 2009/147439 describes the use
of'acombination of cannabinoids, particularly tetrahydrocan-
nabinol (THC) and cannabidiol (CBD), in the manufacture of
a medicament for use in the treatment of cancer. In particular
the cancer to be treated is a brain tumour, more particularly a
glioma; more particularly still a glioblastoma multiforme
(GBM).

[0031] The application WO 2009/147438 describes the use
of one or more cannabinoids, particularly THC and/or CBD
in combination with a non-cannabinoid chemotherapeutic
agent in the manufacture of a medicament for use in the
treatment of cancer. In particular the cancer to be treated is a
brain tumour, more particularly a glioma, more particularly
still a glioblastoma multiforme (GBM). The non- cannab-
inoid chemotherapeutic agent may be a selective estrogen
receptor modulator or an alkylating agent.

[0032] The literature and corresponding patent applica-
tions demonstrate the general usefulness of cannabinoids in
the area of cancer research and treatment.
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[0033] It is an object of the present invention to find
improved and / or alternative cancer therapies. To this end a
platform of data representing the use of isolated phytocan-
nabinoids and phytocannabinoid botanical drug substances
(BDS) in different aspects of the treatment of cancer is pro-
vided and the results extrapolated to identify groups of phy-
tocannabinoids, whether isolated or in the form of a BDS,
which appear more promising than others in specific treat-
ments.
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DEFINITIONS AND ABBREVIATIONS

[0034] Definitions of some of the terms used to describe the
invention are detailed below:

[0035] The phytocannabinoids described in the present
application are listed below along with their standard abbre-
viations.

CBC Cannabichromene ®'s)

CBCV

CBD

CBDA

CBDV

CBG

Cannabidiol

Cannabidiolic acid

Cannabidivarin

HO

Cannabichromenic acid ®S)

Cannabigerol OH

=@}
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-continued

CBGV  Cannabigerol propyl variant

OH
R
O
H
CBL Cannabicyclol
e}
HO
CBN Cannabinol
OH
O
CBNV Cannabinol propyl variant
O on
O
CBO Cannabitriol OH
“\\OH
@ - on
O I

THC Tetrahydrocannabinol

THCA  Tetrahydrocannabinolic acid
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THCV Tetrahydrocannabivarin

THCVA Tetrahydrocannabivarinic acid

[0036] Thetableabove is not exhaustive and merely details
the cannabinoids which are identified in the present applica-
tion for reference. So far over 60 different cannabinoids have
been identified and these cannabinoids can be split into dif-
ferent groups as follows: Phytocannabinoids; Endocannab-
inoids and Synthetic cannabinoids.

[0037] “Phytocannabinoids” are cannabinoids that origi-
nate from nature and can be found in the cannabis plant. The
phytocannabinoids can be isolated cannabinoids or present as
a botanical drug substance.

[0038] An “isolated cannabinoid” is defined as a phytocan-
nabinoid that has been extracted from the cannabis plant and
purified to such an extent that all the additional components
such as secondary and minor cannabinoids and the non-can-
nabinoid fraction have been removed.

[0039] A “botanical drug substance” or “BDS” is defined in
the Guidance for Industry Botanical Drug Products Draft
Guidance, August 2000, US Department of Health and
Human Services, Food and Drug Administration Centre for
Drug Evaluation and Research as: “A drug derived from one
or more plants, algae, or microscopic fungi. It is prepared
from botanical raw materials by one or more of the following
processes: pulverisation, decoction, expression, aqueous
extraction, ethanolic extraction or other similar processes.” A
botanical drug substance does not include a highly purified or
chemically modified substance derived from natural sources.
Thus, in the case of cannabis, BDS derived from cannabis
plants do not include highly purified Pharmacopoeial grade
cannabinoids.

[0040] “Endocannabinoids” are the cannabinoids that are
produced endogenously by human or animal bodies. Up or
down regulation of the endocannabinoid system may be use-
ful in the treatment of some diseases or conditions.

[0041] “Synthetic cannabinoids” are compounds that have
a cannabinoid-like structure yet are manufactured using
chemical means. Depending on the method of manufacture
the synthetic cannabinoid may comprise a racemic mixture of
cannabinoids, in contrast to an isolated cannabinoid which
will be a single enantiomer.

[0042] Phytocannabinoids can be found as either the neu-
tral (decarboxylated form) or the carboxylic acid form
depending on the method used to extract the cannabinoids.

For example it is known that heating the carboxylic acid form
will cause most of the carboxylic acid form to decarboxylate
into the neutral form.

[0043] Phytocannabinoids can also occur as either the pen-
tyl (5 carbon atoms) or propyl (3 carbon atoms) variant.
Initially it was thought that the propyl and pentyl variants
would have similar properties, however recent research has
found that this may not be true. For example the phytocan-
nabinoid THC is known to be a CB1 receptor agonist whereas
the propyl variant THCV has been discovered to be a CB1
receptor antagonist meaning that it has almost opposite
effects.

[0044] Inthe present invention a BDS is considered to have
two components: the phytocannabinoid-containing compo-
nent and the non-phytocannabinoid containing component.
Preferably the phytocannabinoid-containing component is
the larger component comprising greater than 50% (w/w) of
the total BDS and the non-phytocannabinoid containing com-
ponent is the smaller component comprising less than 50%
(w/w) of the total BDS.

[0045] The amount of phytocannabinoid-containing com-
ponent in the BDS may be greater than 55%, through 60%,
65%,70%, 75%, 80% to 85% or more of the total extract. The
actual amount is likely to depend on the starting material used
and the method of extraction used.

[0046] The “principle phytocannabinoid” in a BDS is the
phytocannabinoid that is present in an amount that is higher
than that of the other phytocannabinoids. Preferably the prin-
ciple phytocannabinoid is present in an amount greater than
40% (w/w) of the total extract. More preferably the principle
phytocannabinoid is present in an amount greater than 50%
(w/w) of the total extract. More preferably still the principle
phytocannabinoid is present in an amount greater than 60%
(w/w) of the total extract.

[0047] The amount of the principle phytocannabinoid in
the BDS is preferably greater than 75% of the phytocannab-
inoid-containing fraction, more preferably still greater than
85% of the phytocannabinoid-containing fraction, and more
preferably still greater than 95% of the phytocannabinoid-
containing fraction.
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[0048] In some cases, such as where the principle cannab-
inoid is either CBDV or THCVA the amount of the principle
phytocannabinoid in the BDS is lower. Here the amount of
phytocannabinoid is preferably greater than 55% of the phy-
tocannabinoid-containing fraction.

[0049] The “secondary phytocannabinoid/s” in a BDS is
the phytocannabinoid/s that is/are present in significant pro-
portions. Preferably the secondary phytocannabinoid is
present in an amount greater than 5% (w/w) of the total
extract, more preferably greater than 10% (w/w) of the total
extract, more preferably still greater than 15% (w/w) of the
total extract. Some BDS’s will have two or more secondary
phytocannabinoids that are present in significant amounts.
However not all BDS’s will have a secondary phytocannab-
inoid. For example CBG BDS does not have a secondary
phytocannabinoid in its extract.

[0050] The “minor phytocannabinoid/s” in a BDS can be
described as the remainder of all the phytocannabinoid com-
ponents once the principle and secondary phytocannabinoids
are accounted for. Preferably the minor phytocannabinoids
are present in total in an amount of less than 10% (w/w) of the
total extract, more preferably still less than 5% (w/w) of the
total extract, and most preferably the minor phytocannab-
inoid is present in an amount less than 2% (w/w) of the total
extract.

[0051] Typically the non-phytocannabinoid containing
component of the BDS comprises terpenes, sterols, triglyc-
erides, alkanes, squalenes, tocopherols and carotenoids.
[0052] These compounds may play an important role in the
pharmacology ofthe BDS either alone or in combination with
the phytocannabinoid.

[0053] The “terpene fraction” may be of significance and
can be broken down by the type of terpene: monoterpene or
sesquiterpene. These terpene components can be further
defined in a similar manner to the cannabinoids.

[0054] The amount of non-phytocannabinoid containing
component in the BDS may be less than 45%, through 40%,
35%, 30, 25%, 20% to 15% or less of the total extract. The
actual amount is likely to depend on the starting material used
and the method of extraction used.

[0055] The “principle monoterpene/s” in a BDS is the
monoterpene that is present in an amount that is higher than
that of the other monoterpenes. Preferably the principle
monoterpene/s is present in an amount greater than 20%
(w/w) of the total terpene content. More preferably the prin-
ciple monoterpene is present in an amount greater than 30%
(w/w) of the total terpene content, more preferably still
greater than 40% (w/w) of the total terpene content, and more
preferably still greater than 50% (w/w) of the total terpene
content. The principle monoterpene is preferably a myrcene
or pinene. In some cases there may be two principle monot-
erpenes. Where this is the case the principle monoterpenes are
preferably a pinene and/or a myrcene.

[0056] The “principle sesquiterpene” in a BDS is the ses-
quiterpene that is present in an amount that is higher than all
the other terpenes. Preferably the principle sesquiterpene is
present in an amount greater than 20% (w/w) of the total
terpene content, more preferably still t greater than 30%
(w/w) of the total terpene content. The principle sesquiter-
pene is preferably a caryophyllene and/or a humulene.
[0057] The sesquiterpene components may have a “second-
ary sesquiterpene”. The secondary monoterpene is preferably
a pinene, which is preferably present at an amount greater
than 5% (w/w) of the total terpene content, more preferably
the secondary terpene is present at an amount greater than
10% (w/w) of the total terpene content.
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[0058] The secondary sesquiterpene is preferably a humu-
lene which is preferably present at an amount greater than 5%
(w/w) of the total terpene content, more preferably the sec-
ondary terpene is present at an amount greater than 10%
(w/w) of the total terpene content.

[0059] Alternatively botanical extracts may be prepared by
introducing isolated phytocannabinoids into a non-cannab-
inoid plant fraction as can be obtained from a zero cannab-
inoid plant or a CBG-free BDS.

BRIEF SUMMARY OF THE DISCLOSURE

[0060] In accordance with a first aspect of the present
invention there is provided a carnabis plant extract compris-
ing a phytocannabinoid containing component and a non-
phytocannabinoid containing component, for use in medi-
cine, wherein the phytocannabinoid containing component
comprises at least 50% (w/w) of the cannabis plant extract
and the non-phytocannabinoid containing component com-
prises a monoterpene fraction and a sesquiterpene fraction, in
which a principle monoterpene sub-fraction is selected from
myrcenes or pinenes and a principle sesquiterpene sub-frac-
tion is selected from caryophyllenes or humulenes.

[0061] In accordance with a second aspect of the present
invention there is provided the use of a cannabis plant extract
comprising a phytocannabinoid containing component and a
non-phytocannabinoid containing component, for use in the
manufacture of a medicament for use in medicine, wherein
the phytocannabinoid containing component comprises at
least 50% (w/w) of the cannabis plant extract and the non-
phytocannabinoid containing component comprises a monot-
erpene fraction and a sesquiterpene fraction, in which a prin-
ciple monoterpene sub-fraction is selected from myrcenes or
pinenes and a principle sesquiterpene sub-fraction is selected
from caryophyllenes or humulenes.

[0062] In accordance with a third aspect of the present
invention there is provided a method of treating a patient
comprising administering a therapeutically effective amount
of a cannabis plant extract comprising a phytocannabinoid
containing component and a non-phytocannabinoid contain-
ing component, wherein the phytocannabinoid containing
component comprises at least 50% (w/w) of the cannabis
plant extract and the non-phytocannabinoid containing com-
ponent comprises a monoterpene fraction and a sesquiterpene
fraction, in which a principle monoterpene sub-fraction is
selected from myrcenes or pinenes and a principle sesquiter-
pene sub-fraction is selected from caryophyllenes or humu-
lenes to the patient.

[0063] Preferably principle monoterpene sub-fraction
comprises myrcenes and the secondary monoterpene sub-
fraction comprises pinenes. In another embodiment the prin-
ciple monoterpene sub-fraction are both myrcenes and
pinenes.

[0064] Preferably the principle sesquiterpene sub-fraction
comprises caryophyllenes and secondary sesquiterpene sub-
fraction comprises humulenes.

[0065] Preferably the principle phytocannabinoid is
selected from the group consisting of: THCV, CBDV, CBGYV,
THCVA, THCA, CBDA, CBG, THC, CBD and CBC.

[0066] Preferably the non-phytocannabinoid containing
component further comprises one or more compounds from
the group consisting of: diterpenes; triterpenes; sterols; trig-
lycerides; alkanes; squalenes; tocopherols; and carotenoids.
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[0067] Inoneembodiment the cannabis plant extract com-
prises the principle phytocannabinoid CBG and the phyto-
cannabinoid containing component comprises 61-75% (w/w)
of the cannabis plant extract. Preferably the extract further
comprises greater than 88% (w/w) CBG of the total phyto-
cannabinoid fraction.

[0068] In a further embodiment the canrabis plant extract
comprises the principle phytocannabinoid THC and the phy-
tocannabinoid containing component comprises 77-94%
(wiw) of the cannabis plant extract. Preferably the extract
further comprises 78-95% (w/w) THC of the total phytocan-
nabinoid fraction.

[0069] In a further embodiment the canrabis plant extract
comprises the principle phytocannabinoid CBD and the phy-
tocannabinoid containing component comprises 76-96%
(wiw) of the cannabis plant extract. Preferably the extract
further comprises 72-88% (w/w) CBD of the total phytocan-
nabinoid fraction.

[0070] In a further embodiment the canrabis plant extract
comprises the principle phytocannabinoid CBC and the phy-
tocannabinoid containing component comprises 49-60%
(wiw) of the cannabis plant extract. Preferably the extract
further comprises 71-87% (w/w) CBC of the total phytocan-
nabinoid fraction. More preferably the extract further com-
prises the secondary phytocannabinoids CBD and CBL.
More preferably still the CBD comprises 6.5-8% (w/w) of the
total phytocannabinoid fraction and the CBL. comprises 5.8-
7.1 (w/w) of the total phytocannabinoid fraction.

[0071] In a further embodiment the canrabis plant extract
comprises the principle phytocannabinoid THCV and the
phytocannabinoid containing component comprises 74-90%
(wiw) of the cannabis plant extract. Preferably the extract
further comprises 71-87% (w/w) THCV of the total phyto-
cannabinoid fraction. More preferably the extract further
comprises the secondary phytocannabinoid THC. More pref-
erably still the THC comprises 14.8-18% (w/w) of the total
phytocannabinoid fraction.

[0072] In a further embodiment the canrabis plant extract
comprises the principle phytocannabinoid CBDV and the
phytocannabinoid containing component comprises 64-78%
(wiw) of the cannabis plant extract. Preferably the extract
further comprises 52-64% (w/w) CBDV of the total phyto-
cannabinoid fraction. More preferably the extract further
comprises the secondary phytocannabinoids CBD and
CBCV. More preferably still the CBD comprises 22.4-27.4%
(w/w) of the total phytocannabinoid fraction and the CBCV
comprises 5.5-6.7 (w/w) of the total phytocannabinoid frac-
tion.

[0073] In a further embodiment the cannabis plant extract
comprises the principle phytocannabinoid CBGV and the
phytocannabinoid containing component comprises 54-66%
(w/w) of the cannabis plant extract. Preferably the extract
further comprises 68-84% (w/w)

[0074] CBGYV ofthe total phytocannabinoid fraction. More
preferably the extract further comprises the secondary phy-
tocannabinoid CBG. More preferably still the CBG com-
prises 19-23% (w/w) of the total phytocannabinoid fraction.
[0075] In a further embodiment the canrabis plant extract
comprises the principle phytocannabinoid THCA and the
phytocannabinoid containing component comprises 54-66%
(wiw) of the cannabis plant extract. Preferably the extract
further comprises 71-86% (w/w) THCA of the total phyto-
cannabinoid fraction. More preferably the extract further
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comprises the secondary phytocannabinoid THC. More pref-
erably still the THC comprises 13.4-16.4% (w/w) of the total
phytocannabinoid fraction.

[0076] In a further embodiment the canrabis plant extract
comprises the principle phytocannabinoid CBDA and the
phytocannabinoid containing component comprises 71-86%
(w/w) of the cannabis plant extract. Preferably the extract
further comprises 78-86% (w/w) CBDA of the total phyto-
cannabinoid fraction. More preferably the extract further
comprises the secondary phytocannabinoid CBD. More pref-
erably still the CBD comprises 6.1-7.5% (w/w) of the total
phytocannabinoid fraction.

[0077] In a further embodiment the canrabis plant extract
comprises the principle phytocannabinoid THCVA and the
phytocannabinoid containing component comprises 62-75%
(w/w) of the cannabis plant extract. Preferably the extract
further comprises 53-65% (w/w) THCVA of the total phyto-
cannabinoid fraction. More preferably the extract further
comprises the secondary phytocannabinoid THCV. More
preferably still the THCV comprises 17.3-21.2% (w/w) of the
total phytocannabinoid fraction.

[0078] In a fourth aspect of the present invention there is
provided one or more phytocannabinoids, either in an isolated
form or in the form of a botanical drug substance (BDS), as a
prophylactic or in the treatment of cancer

[0079] In a fifth aspect of the present invention there is
provided one or more phytocannabinoids taken from the
group selected from: THCV, CBDV, THCVA, THCA,CBDA,
CBD, CBG, and CBC, for use in the treatment of prostate
cancer, wherein the THCVA is present as an isolated phyto-
cannabinoid, the THCA, CBDA CBD, CBG or CBC are
present in the form of a BDS, and the THCV or CBDV are
present in either an isolated form or in the form of a BDS.
[0080] In accordance with a sixth aspect of the present
invention there is provided the use of one or more phytocan-
nabinoids taken from the group selected from: THCV, CBDYV,
THCVA, THCA, CBDA, CBD, CBG, and CBC, for use in the
manufacture of a medicament to treat prostate cancer,
wherein the THCVA is present as an isolated phytocannab-
inoid, the THCA, CBDA CBD, CBG or CBC are present in
the form of a BDS, and the THCV or CBDV are present in
either an isolated form or in the form of a BDS.

[0081] In accordance with a seventh aspect of the present
invention there is provided a method of treating a patient with
prostate cancer comprising administering an effective
amount of one or more phytocannabinoids, selected from the
group consisting of: THCV, CBDV, THCVA, THCA, CBDA,
CBD, CBG, and CBC, wherein, where present, the THCVA is
present as an isolated phytocannabinoid, the THCA, CBDA,
CBD, CBG or CBC are present in the form of a BDS, and the
THCV or CBDV are present in either an isolated form or in
the form of a BDS to the patient.

[0082] In one embodiment the one or more phytocannab-
inoids are propyl variant phytocannabinoids.

[0083] Inasecond embodiment the one or more phytocan-
nabinoids are in an acid form.

[0084] In a further embodiment the one or more phytocan-
nabinoids are in a neutral or decarboxylated form.

[0085] In apreferred embodiment the phytocannabinoid is
CBG and is in the form of a BDS.

[0086] Preferably the prostate cancer is hormone-sensitive
prostate cancer.

[0087] In another embodiment the phytocannabinoid is
THCVA in an isolated form.






