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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) CBGBDS alone or in combination with Taxotere in the DU-145 xenograft model 
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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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c) Number of tumours per mouse 

Control CBD 1 CBD 5 CBD BDS Ce 

AOM 

  



Patent Application Publication Mar. 7, 2013 Sheet 10 of 12 US 2013/0059018 A1 

Figure 6: Effect of the cannabinoids isolated CBG, isolated CBDV, CBGBDS and 
CBDV BDS on colon carcinogenesis in the mouse 

a) Number of aberrant crypt focus (ACF) per mouse 

S s 8 & 
S. 8 

S. S. S. Sis : 

b) Number of aberrant crypt focus (ACF) with 4 or more crypts per mouse 

  



US 2013/0059018 A1 Mar. 7, 2013 Sheet 11 of 12 Patent Application Publication 

º, º 

  



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

c) Number of tumours per mouse 
  



US 2013/00590 18 A1 

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 off 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 inhuman 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 
SR 144528 (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 cannabis 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 differ 
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. TRPM8 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 TRPM8 is over-expressed in hormone 
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sensitive prostate cancer cells, but expression of TRPM8 is 
almost completely ablated once the cancer becomes hor 
mone-insensitive and in patients receiving anti-androgen 
therapy. Expression of TRPM8 is stimulated by androgens in 
hormone-sensitive prostate cancer cell lines (LNCaP). There 
is evidence that expression of TRPM8 is required for survival 
of prostate cancer cells. 
0017. The mechanism of such an action of TRPM8 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 TRPM8 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 TRPM8 
receptor must be able to gain good access to the intracellular 
Space. 
0018. The endogenous cannabinoidanandamide has been 
shown to antagonise TRPM8 (De Petrocellis, 2007). The 
authors also showed that stimulation of CB1 receptors tran 
siently antagonised TRPM8 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 TRPM8 channels are described. 
The diseases and conditions to be prevented or treated 
include: neuropathic pain, inflammation, vasoconstriction or 
CaCC. 

0020. The TRPM8 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 Id-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. 
GPR55 couples to G12/13 and the downstream activation of 
the RhoA, rac1 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 endpoint 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 a combination 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 (RS) 

CBCV 

CBD 

CBDA 

CBDV 

CBG 

Cannabidiol 

Cannabidiolic acid 

Cannabidivarin 

HO 

Cannabichromenic acid (RS) 

HO 

Cannabigerol OH 

  



US 2013/00590 18 A1 

CBL 

CBN 

CBO 

THC 

THCA 

Cannabigerol propyl variant 

Cannabicyclol 

Cannabinol 

Cannabinol propyl variant 

Cannabitriol 

Tetrahydrocannabinol 

Tetrahydrocannabinolic acid 

-continued 

2 

OH 

OH 
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-continued 

THCV Tetrahydrocannabivarin 

THCVA Tetrahydrocannabivarinic acid 

0036. The table above 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 
abotanical 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. 
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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 receptoragonist whereas 
the propyl variant THCV has been discovered to be a CB1 
receptor antagonist meaning that it has almost opposite 
effects. 

0044. In the 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 BDSs 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 of the 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 caryophylene 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 presentatanamount 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 cannabis 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 monoterpenefraction 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 caryophylenes 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, CBGV. 
THCVA, THCA, CBDA, CBG, THC, CBD and CBC. 
0.066 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. In one embodiment 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 cannabis plant extract 
comprises the principle phytocannabinoid THC and the phy 
tocannabinoid containing component comprises 77-94% 
(w/w) 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 cannabis plant extract 
comprises the principle phytocannabinoid CBD and the phy 
tocannabinoid containing component comprises 76-96% 
(w/w) 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 cannabis plant extract 
comprises the principle phytocannabinoid CBC and the phy 
tocannabinoid containing component comprises 49-60% 
(w/w) 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 cannabis plant extract 
comprises the principle phytocannabinoid THCV and the 
phytocannabinoid containing component comprises 74-90% 
(w/w) 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.fw) of the total 
phytocannabinoid fraction. 
0072. In a further embodiment the cannabis plant extract 
comprises the principle phytocannabinoid CBDV and the 
phytocannabinoid containing component comprises 64-78% 
(w/w) 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 CBGV of the 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 cannabis plant extract 
comprises the principle phytocannabinoid THCA and the 
phytocannabinoid containing component comprises 54-66% 
(w/w) 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 cannabis 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 cannabis 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, CBDV. 
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. 
I0081. 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. 
I0082 In one embodiment the one or more phytocannab 
inoids are propyl variant phytocannabinoids. 
I0083. In a second embodiment the one or more phytocan 
nabinoids are in an acid form. 
I0084. In a further embodiment the one or more phytocan 
nabinoids are in a neutral or decarboxylated form. 
I0085. In a preferred embodiment the phytocannabinoid is 
CBG and is in the form of a BDS. 
I0086 Preferably the prostate cancer is hormone-sensitive 
prostate cancer. 
I0087. In another embodiment the phytocannabinoid is 
THCVA in an isolated form. 
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0088. In a further embodiment the prostate cancer is hor 
mone-insensitive prostate cancer and the phytocannabinoid is 
CBD and is in the form of a BDS or the phytocannabinoid is 
CBDV and is in the form of a BDS. 
0089 Preferably the one or more phytocannabinoids are 
used in combination or as an adjunct therapy with a chemo 
therapeutic agent and/or an anti-androgen. 
0090 Preferably the chemotherapeutic agent is a mitotic 
inhibitor. The mitotic inhibitor is preferably from the taxane 
drug class. More preferably the mitotic inhibitor taken from 
the taxane drug class is taken from the group: docetaxel; 
larotaxel; ortataxel, paclitaxel; and tesetaxel. 
0091. When the one or more phytocannabinoids are used 
in combination with a chemotherapeutic agent and or anti 
androgen the phytocannabinoid is preferably CBG or CBD, 
which may be in the form of a BDS. 
0092. In a further embodiment the one or more phytocan 
nabinoids are used for the purpose of slowing down the 
growth or reducing the Volume of a prostate cancer tumour. 
0093. In accordance with a eighth aspect of the present 
invention there is provided the use of one or more propyl 
phytocannabinoids or acid phytocannabinoids for use in the 
down regulation of ERK signalling and effect one or more of 
anti-proliferation, anti-metastasis or anti-angiogenesis in a 
human patient. 
0094. In accordance with a ninth aspect of the present 
invention there is provided the use of one or more propyl 
phytocannabinoids or acid phytocannabinoids in the manu 
facture of a medicament to down regulate ERKsignalling and 
effect one or more of anti-proliferation, anti-metastasis or 
anti-angiogenesis in a human patient. 
0095. In accordance with a tenth aspect of the present 
invention there is provided a method of treating a patient with 
cancer comprising administering one or more propyl phyto 
cannabinoids or acid phytocannabinoids to down regulate 
ERK signalling and effect one or more of anti-proliferation, 
anti-metastasis or anti-angiogenesis to the patient. 
0096 Preferably the one or more phytocannabinoids are 
selected from the group consisting of THCV, CBGV, CBDV, 
CBGA and CBDA. 
0097. Preferably the one or more phytocannabinoids are in 
an isolated form. 
0098 Preferably the one or more propyl or acid phytocan 
nabinoids are for use in the treatment of lung cancer, prostate 
cancer, or breast cancer. 
0099 Preferably the one or more propyl or acid phytocan 
nabinoids are for use in the treatment of bone or lymph 
metastasis. 
0100. In accordance with a eleventh aspect of the present 
invention there is provided the use of one or more phytocan 
nabinoid acids, excluding CBDA or CBDVA, for use in medi 
cine. 
0101. In accordance with an twelfth aspect of the present 
invention there is provided the use of the one or more phyto 
cannabinoid acids for use in the treatment of cancer. 
0102. In accordance with a thirteenth aspect of the present 
invention there is provided the use of one or more phytocan 
nabinoid acids in the manufacture of a medicament for use in 
the treatment of cancer. 
0103) In accordance with a fourteenth aspect of the present 
invention there is provided a method of treating a patient with 
cancer comprising administering atherapeutic amount of one 
or more phytocannabinoid acids to the patient. 
0104 Preferably the one or more phytocannabinoid acids 
are in the form of a BDS. 
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0105 Preferably the cancer to be treated is a cancer of the 
prostate, breast, colon, lung, glioma or skin. 
0106 Preferably the phytocannabinoid acid is taken from 
the group consisting of THCA, CBGA and CBDA. 
0107 More preferably there is provided a combination of 
the phytocannabinoid THCA with CBDA and/or CBGA. 
0108. In accordance with a fifteenth aspect of the present 
invention there is provided an isolated CBD, CBG, CBDV. 
CBD BDS, CBG BDS and/or CBDV BDS for use in the 
treatment of a pre-cancerous symptom of colon cancer. 
0109. In accordance with a sixteenth aspect of the present 
invention there is provided the use of an isolated CBD, CBG, 
CBDV, CBD BDS, CBG BDS and/or CBDV BDS in the 
manufacture of a medicament to treat a pre-cancerous symp 
tom of colon cancer. 
0110. In accordance with a seventeenth aspect of the 
present invention there is provided a method of treating a 
patient with a pre-cancerous symptom of colon cancer, com 
prising administering atherapeutically effective amount of an 
isolated CBD, CBG, CBDV, CBD BDS, CBG BDS and/or 
CBDV BDS to the patient. 
0111. In one embodiment the isolated CBD, CBG, CBDV. 
CBD BDS, CBG BDS and/or CBDV BDS are used in the 
treatment of aberrant crypts in the colon. 
0112. In a further embodiment the isolated CBD, CBG, 
CBDV, CBD BDS, CBGBDS and/or CBDV BDS are used in 
the treatment of colon polyps. 
0113. In accordance with a eighteenth aspect of the 
present invention there is provided a combination of phyto 
cannabinoids together with a chemotherapeutic agent which 
is not a cannabinoid, for use in the treatment of a glioma. 
0114. In accordance with a nineteenth aspect of the 
present invention there is provided the use of a combination of 
phytocannabinoids together with a chemotherapeutic agent 
which is not a cannabinoid, in the manufacture of a medica 
ment to treat a glioma. 
0.115. In accordance with a twentieth aspect of the present 
invention there is provided a method of treating a patient with 
a glioma, comprising administering a therapeutically effec 
tive amount of a combination of phytocannabinoids together 
with a chemotherapeutic agent which is not a cannabinoid, to 
the patient. 
0116 Preferably the combination of phytocannabinoids 
and the chemotherapeutic agent which is not a cannabinoid 
are packaged for administration separately, simultaneously or 
sequentially. 
0117 Preferably the phytocannabinoids are THC and 
CBD. 
0118 Preferably the dose level of the phytocannabinoids 

is sub-effective for the treatment of the glioma if used alone. 
0119 Preferably the chemotherapeutic agent is temazola 
mide. 
I0120 Preferably the dose level of the temazolamide is 
sub-effective for the treatment of glioma if used alone. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0121 Embodiments of the invention are further described 
hereinafter with reference to the accompanying drawings, in 
which: 
0.122 FIG. 1 shows an overview of Botanical Drug Sub 
stance (BDS) preparation: 
I0123 FIG. 2 shows the effect of cannabinoids on apopto 
sis in hormone-insensitive prostate cancer cell line (DU-145) 
and hormone-sensitive prostate cancer cell line (LNCaP); 
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0.124 FIG.3 shows the effect of cannabinoid BDS real and 
reconstituted on TRPM8 antagonism; 
0.125 FIG. 4 (af) shows the 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; 
0126 FIG. 5 (a-c)shows the effect of the cannabinoids 
isolated CBD and CBD BDS on colon carcinogenesis in the 
mouse; and 
0127 FIG. 6 (a-c) shows the effect of the cannabinoids 
isolated CBG, isolated CBDV, CBGBDS and CBDV BDS on 
colon carcinogenesis in the mouse. 

DETAILED DESCRIPTION 

0128. The use of phytocannabinoids, either isolated or 
with all their co-extracted components is described in the 
following examples. 

Example 1 

Botanical Production and Manufacture of 
Cannabinoid BDS 

0129. Botanical Raw Material (BRM) is obtained from 
varieties of Cannabis sativa L. (chemotypes) which have 
been developed to specifically produce high levels of a given 
phytocannabinoid as the principal phytocannabinoid. The 
cannabinoid CBG is the precursor molecule in the biosyn 
thetic pathway to THC, CBD and CBC. Other cannabinoids 
are then formed from these cannabinoids. The principal can 
nabinoid produced in the plant will be present as the carboxy 
lic acid form in the plant material, as are any of the other 
secondary or minor cannabinoids. The carboxylic acid form 
of the cannabinoid is usually decarboxylated to the neutral 
form during processing of the BRM to Botanical Drug Sub 
stance (BDS). 
0130. The plants used to prepare the cannabinoid BDS can 
either be wild type plants or plants specifically bred to pro 
duce one cannabinoid as a principle cannabinoid. These 
plants are referred to as chemotypes. For example the paper 
by (De Meijer & Hammond, 2005) describes the selective 
breeding of a plant high in CBG. Wild type plants that pro 
duce a large amount of CBG have been found in European 
fibre hemp populations. 
0131) Botanical Drug Substance (BDS) are prepared from 
BRM and are extracts suitable for further formulation and/or 
investigative purposes. These extracts are termed a Botanical 
Drug Substance. A brief overview of the method is provided 
in FIG.1. Conditions for the extraction process are optimised 
to give the most favourable balance of cannabinoid content 
and non-cannabinoid fraction along with satisfactory yield. 
For example the cannabinoid content of the CBG BDS is 
virtually 100% CBG, with only very small quantities of other 
cannabinoids present. 
(0132 Cannabinoid free BDS can be prepared from CBG 
BDS or a Zero cannabinoid plant such as USO-31. Because 
CBG is the major cannabinoid present in CBG BDS it is 
possible to remove the CBG present relatively easily using 
standard techniques known in the art such as column chro 
matography. A CBG-free extract can be used to assess what 
pharmacology if any, there is associated with the non-cannab 
inoid fraction. It is possible to fractionate the BDS completely 
so that individual compounds can be removed for purification 
and the remainder recombined to produce, following solvent 
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removal, a BDS free of the selected compound(s). The CBG 
free extract thus produced allows for the evaluation of any 
synergy between the cannabinoid and non-cannabinoid frac 
tions. 
I0133) Isolated phytocannabinoids can also be prepared. 
As indicated above column chromatography may be used to 
isolate CBG from CBG BDS to produce purity greater than 
99%. The BDS and the isolated phytocannabinoid can then be 
used to compare the effectiveness and any synergy between 
the principle phytocannabinoid and the other phytocannab 
inoids and non-cannabinoid constituents in the BDS. 

Example 2 

Phytocannabinoid and Non-Cannabinoid 
Components in BDS 

I0134. The following example illustrates the different phy 
tocannabinoid components that make up each of the BDSs 
described. In each table the principle phytocannabinoid is 
defined in bold typeface. 
0.135 The BDSs were extracted using liquid CO and 
then a high performance liquid chromatography (HPLC) 
method was used to analyse the different cannabinoid com 
ponents in each cannabinoid BDS. 
0.136 The tables detailed below describe average amounts 
of the principle, secondary and minor phytocannabinoids in 
each representative BDS. The skilled person will appreciate 
that as the BDSs are extracted from cannabis plants they will 
of course be subject to a degree of variation in their compo 
sition. Generally the amounts by which each of the phytocan 
nabinoid components will vary by will be in the range of 
+10% (w/w). However depending on the starting plant mate 
rial and the method of extraction used these amounts may 
vary by as little as +5% up to +50% (w/w). 

TABLE 2.1.1 

Cannabigerol BDS amount in total and range 

Amount Range Range Range 
CBGBDS (% w/w) (+10%) (+25%) (+50%) 

CBGV O.33 O.30-0.36 O.25-0.41 O.17-O.SO 
CBG 66.96 60.3-3.7 SO2-83.7 33.5-100.0 
THC O.O3 O.O27-0.033 O.O23-O.O38 OO15-0.045 
CBC O.O7 O.O6-0.08 O.OS-O.O9 O.O35-0.105 
CBG (related 1.35 1.22-1.49 1.01-1.69 O68-2O3 
Substance) 

Total 68.74 
Cannabinoids 
Total Non- 31.26 
cannabinoids 

0.137 The total phytocannabinoid containing fraction of 
CBG BDS comprises approximately 61-75% (w/w) of the 
total BDS. 

TABLE 2.1.2 

Cannabigerol BDS by percentage cannabinoid 

Amount 
CBGBDS (% of total cannabinoid) 

CBGV O.48 
CBG 97.41 
THC O.04 
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TABLE 2.1.2-continued TABLE 2.3.1-continued 

Cannabigerol BDS by percentage cannabinoid 
Cannabidiol BDS amount in total and range 

Amount 
CBGBDS (% of total cannabinoid) Amount Range Range Range 

CBC O.10 CBD BDS (% w/w) (+10%) (+25%) (+50%) 
CBG (related substance) 1.96 

CBG 2.5 2.25-2.75 1.88-3.13 1.25-3.75 

0.138. The amount of the principle phytocannabinoid in CBN O.2 O.18-O.22 O.15-0.25 O.1-0.3 
the CBGBDS as a percentage of the phytocannabinoid con- CBD 700 63.0-77.0 52.5-87.5 3.5.0-100.0 
taining fraction is approximately 88-100% (w/w). THC 5.5 4.95-6.OS 4.13-6.88 2.75-8.25 

CBC S.6 5.04-6.16 420-7.00 2.80-840 

TABLE 2.2.1 
Total 87.30 

Tetrahydrocannabino BDS amount in total and range Cannabinoids 

Amount Range Range Range Total Non- 12.70 
THC BDS (% w/w) (+10%) (+25%) (+50%) cannabinoids 

CBO O.2 O-18-022 O.15-0.25 O.1-0.3 
CBG 2.0 1.8-2.2 1.5-2.5 1.0-3.0 
CBD 1.O O.9-1.1 O.75-125 O.S.-1.5 0.141. The total phytocannabinoid containing fraction of 
TSY 3. 2. g o CBD BDS comprises approximately 79-96% (w/w) of the 
THC (related O6 O54-0.66 0.45-0.75 O.3-0.9 total BDS. 
Substances) 
THC 740 66.6-81.4 SSS-92.5 370-100.0 TABLE 2.32 
CBC 2.0 1.8-2.2 1.5-2.5 1.0-3.0 - 0 

THCA 1.5 135-16S 113-188 O.75-2.25 Cannabidiol BDS by percentage cannabinoid 

Total 85.40 Amount 

aids 14.60 CBD BDS (% of total cannabinoid) O8. Oil 

cannabinoids CBD (related substances) O.34 
CBDV 2.18 
CBDA 1.49 

0.139. The total phytocannabinoid containing fraction of CBG 2.86 
THC BDS comprises approximately 77-94% (w.fw) of the CBN O.23 
total BDS. CBD 80.18 

THC 6.30 
CBC 6.41 

TABLE 2.2.2 

Tetrahydrocannabino BDS by percentage cannabinoid - 0 0142. The amount of the principle phytocannabinoid in 
Amount the CBD BDS as a percentage of the phytocannabinoid con 

THC BDS (% of total cannabinoid) taining fraction is approximately 72-88% (w/w). 
CBO O.23 
CBG 2.34 TABLE 2.4.1 
CBD 1.17 

THCV 1.29 Cannabichronene BDS amount in total and range 
CBN 3.51 
THC (related substances) O.70 Amount Range Range Range 
THC 86.65 CBC BDS (% w/w) (+10%) (+25%) (+50%) 
CBC 2.34 
THCA 1.76 CBG O.91 O.82-1.OO O.68-114 O.46-1.37 

CBD 3.96 3.56-4.36 2.97-4.95 1.98-5.94 
CBCV O.74 O.67-O.81 0.56-0.93 O.37-111 

0140. The amount of the principle phytocannabinoid in THC 1.76 1.58-194 1.32-2.20 O.88-2.64 
the THC BDS as a percentage of the phytocannabinoid con- CBC (related O.13 O.12-0.14 O.1O-O.16 O.O7-0.2O 
taining fraction is approximately 78-95% (w/w) Substances) CBC 42.95 38.65-47.25 3222-56.69. 21.48-64.43 

CBCA O.S6 OSO-O.62 O42-O.7O O.28-084 
TABLE 2.3.1 CBL 3.54 3.19-3.89 2.67-4.43 1.77-5.31 

Cannabidiol BDS amount in total and range Total 54.55 
Cannabinoids 

Amount Range Range Range Total Non- 45.45 
CBD BDS (% w/w) (+10%) (+25%) (+50%) cannabinoids 

CBD (related O.3 O.27-0.33 O.23-0.38 0.15-0.45 
Substances) CBDV 1.9 171-2.09 143-2.38 0.95-2.85 0143. The total phytocannabinoid containing fraction of 
CBDA 1.3 1.17-143 0.98-1.63 0.65-1.95 CBC BDS comprises approximately 49-60% (w/w) of the 

total BDS. 
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TABLE 2.42 

Cannabichronene BDS by percentage cannabinoid 

Amount 
CBC BDS (% of total cannabinoid) 

CBG 1.67 
CBD 7.26 
CBCV 1.36 
THC 3.23 
CBC (related substances) O.24 
CBC 78.74 
CBCA 1.03 
CBL 6.49 

0144. The amount of the principle phytocannabinoid in 
the CBC BDS as a percentage of the phytocannabinoid con 
taining fraction is approximately 71-87% (w/w). The CBC 
BDS also has two secondary cannabinoids: CBD which is 
present at approximately 6.5-8% (w/w) of the phytocannab 
inoid containing fraction and CBL which is present at 
approximately 5.8-7.1% (w/w) of the phytocannabinoid con 
taining fraction. 

TABLE 2.5.1 

Tetrahydrocannabivarin BDS amount in total and range 

Amount Range Range Range 
THCV BDS (% w/w) (+10%) (+25%) (50%) 

CBGV O.15 O.14-0.17 O.11-019 O.O7-0.23 
CBNV 1.30 1.20-140 1.00-160 O.65-1.95 
THCV 64.49 58.04-70.94 4837-80.61 32.25-96.74 
CBCV O.65 O.S9-0.72 O49-0.81 O33-0.98 
THC-C4 O.82 O.74–0.90 O.62-1.03 0.41-1.23 
CBN O.15 O.14-0.17 O.11-019 O.O7-0.23 
THCVA O.36 O32-0.40 O.27-0.45 O-18-0.54 
THC 13.43 12.09-14.77 10.07-16.79 7.72-20.15 
Unknowns O.S8 O52-0.64 O44-O.73 O.29-0.87 

Total 81.93 
Cannabinoids 
Total Non- 18.07 
cannabinoids 

0145 The total phytocannabinoid containing fraction of 
THCV BDS comprises approximately 74-90% (w/w) of the 
total BDS. 

TABLE 2.5.2 

Tetrahydrocannabivarin BDS by percentage cannabinoid 

Amount 
THCV BDS (% of total cannabinoid) 

CBGV O.18 
CBNV 1.59 
THCV 78.71 
CBCV 0.79 
THC-C4 1.00 
CBN O.18 
THCVA 0.44 
THC 16.39 
Unknowns O.71 

0146 The amount of the principle phytocannabinoid in 
the THCV BDS as a percentage of the phytocannabinoid 
containing fraction is approximately 71-87% (w/w). The 
THCV BDS also has a secondary cannabinoid THC which is 
present at approximately 14.8-18% (w/w) of the phytocan 
nabinoid containing fraction. 

Mar. 7, 2013 

TABLE 2.6.1 

Cannabidivarin BDS amount in total and range 

Amount Range Range Range 
CBDVBDS (% w/w) (+10%) (+25%) (+50%) 

CBDVA O.14 O. 13-0.15 O.11-0.18 O.O7-0.21 
CBDV 41.19 3.07-45.31 30.89-5149. 20.60-6179 
CBDA O.O7 O.O6-0.08 O.OS-O.09 O.04-0.11 
CBG O.S9 O.S3-06S O44-0.74 O.30-0.89 
CBD 17.70 15.93-1947 1328-22.13 8.85-26. SS 
THCV 3.06 2.75-6.12 2.30-383 1.53-459 
CBCV 4.35 3.92-4.79 3.26-5-44 2-18-6.53 
THC O.88 O.79-0.97 O66-1.10 0.44-1.32 
CBDV (related 2.2O 1.98-242 1.65-2.75 1.10-330 
Substances) 
CBC O.93 O.84-1.02 O.70- 1.16 O.47-140 

Total 71.11 
Cannabinoids 
Total Non- 28.89 
cannabinoids 

0147 The total phytocannabinoid containing fraction of 
CBDV BDS comprises approximately 64-78% (w/w) of the 
total BDS. 

TABLE 2.6.2 

Cannabidivarin BDS by percentage cannabinoid 

Amount 
CBDV BDS (% of total cannabinoid) 

CBDVA O.20 
CBDV 57.92 
CBDA O.10 
CBG O.83 
CBD 24.89 
THCV 4.30 
CBCV 6.12 
THC 1.24 
CBDV (related substances) 3.09 
CBC 1.31 

0.148. The amount of the principle phytocannabinoid in 
the CBDV BDS as a percentage of the phytocannabinoid 
containing fraction is approximately 52-64% (w/w). The 
CBDV BDS also has two secondary cannabinoids: CBD 
which is present at approximately 22.4-27.4% (w/w) of the 
phytocannabinoid containing fraction and CBCV which is 
presentatapproximately 5.5-6.7% (w/w) of the phytocannab 
inoid containing fraction. 

TABLE 2.7.1 

Cannabigerol propy variant BDS amount in total and range 

Amount Range Range Range 
CBGV BDS (% w/w) (+10%) (+25%) (+50%) 

CBGV 45.92 41.33-50.51 34.44-57.40 22.96-6888 
CBG 12.79 11.51-14.07 959-15.99 6.40-1919 
THC O.08 O.O7-0.09 O.O6-0.10 O.04-0.12 
CBC O.21 O.19-0.23 O.16-0.25 O.11-0.32 
CBG (related 1.45 131-160 1.09-181 O.73-2.18 
Substances) 

Total 6O45 
Cannabinoids 
Total Non- 39.55 
cannabinoids 
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014.9 The total phytocannabinoid containing fraction of 
CBGV BDS comprises approximately 54-66% (w/w) of the 
total BDS. 

TABLE 2.7.2 

Cannabigerol propy variant BDS by percentage cannabinoid 

Amount 
CBGV BDS (% of total cannabinoid) 

CBGV 75.96 
CBG 21.16 
THC O.13 
CBC O.35 
CBG (related substances) 2.40 

0150. The amount of the principle phytocannabinoid in 
the CBGV BDS as a percentage of the phytocannabinoid 
containing fraction is approximately 68-84% (w/w). The 
CBGV BDS also has a secondary cannabinoid CBG which is 
present at approximately 19-23% (w/w) of the phytocannab 
inoid containing fraction. 

TABLE 2.8.1 

Tetrahydrocannabinolic acid BDS amount in total and range 

Amount Range Range Range 
THCA BDS (% w/w) (+10%) (+25%) (50%) 

CBO O.O6 O.OS-O.O7 O.OS-O.08 O.O3-0.09 
CBG 1.91 1.72-2.10 1.43-2.39 O.96-2.87 
CBD O.30 O.27-0.33 O.23-0.38 O.15-0.45 
THC (related O16 O.14-0.18 O.12-O-2O O.08-0.24 
Substances) 
THCV O.OS O.04-0.06 O.04-0.06 O.O3-0.08 
CBN 1.11 1.00-122 O.83-139 O.S6-1.67 
THC 8.93 8.04-982 6.7O-1116 4.47-1340 
CBL O.17 O.15-0.19 O.13-O-21 O.09-0.26 
CBC O.26 O23-0.29 O.20-033 O13-0.39 
TCA 46.98 42.28-51.68 35.24-58.73. 23.49-70.47 

Total 59.93 
Cannabinoids 
Total Non- 40.07 
cannabinoids 

0151. The total phytocannabinoid containing fraction of 
THCA BDS comprises approximately 54-66% (w/w) of the 
total BDS. 

TABLE 2.82 

Tetrahydrocannabinolic acid BDS by percentage cannabinoid 

Amount 
THCABDS (% of total cannabinoid) 

CBO O.10 
CBG 3.19 
CBD O.SO 
THC (related substances) 0.27 
THCV O.08 
CBN 1.85 
THC 14.90 
CBL O.28 
CBC O.43 
TCA 78.39 

0152 The amount of the principle phytocannabinoid in 
the THCA BDS as a percentage of the phytocannabinoid 
containing fraction is approximately 71-86% (w/w). The 
THCA BDS also has a secondary cannabinoid THC which is 
present at approximately 13.4-16.4% (w/w) of the phytocan 
nabinoid containing fraction. 

Mar. 7, 2013 

TABLE 2.9.1 

Cannabidiolic acid BDS amount in total and range 

Amount Range Range Range 
CBDABDS (% w/w) (+10%) (+25%) (+50%) 

CBDV O.23 O.21-0.25 O.17-0.29 O.12-0.37 
CBDA 68.14 61.33-74.95 51.11-85.18 34.07-100.0 
CBD 5.36 4.82-590 402-6.70 2.68-8.04 
CBN O.19 O.17-O-21 0.14-0.24 O.1-0.29 
THC O.S3 O48-0.58 O40-0.66 O.27-0.80 
CBL O.29 O.26-O-32 O.22-0.36 O.15-0.44 
CBC O.38 O34-0.42 O.29-0.48 O.19-0.57 
CBD (related 3.31 2.98-364 2.48-4.14 1.66-4.98 
Substances) 

Total 78.43 
Cannabinoids 
Total Non- 21.57 
cannabinoids 

0153. The total phytocannabinoid containing fraction of 
CBDA BDS comprises approximately 71-86% (w/w) of the 
total BDS. 

TABLE 2.9.2 

Cannabidiolic acid BDS by percentage cannabinoid 

Amount 
CBDABDS (% of total cannabinoid) 

CBDV O.29 
CBDA 86.88 
CBD 6.83 
CBN O.24 
THC O.68 
CBL 0.37 
CBC O.48 
CBD (related substances) 4.22 

0154 The amount of the principle phytocannabinoid in 
the CBDA BDS as a percentage of the phytocannabinoid 
containing fraction is approximately 78-96% (w/w). The 
CBDA BDS also has a secondary cannabinoid CBD which is 
presentatapproximately 6.1-7.5% (w/w) of the phytocannab 
inoid containing fraction. 

TABLE 2.10.1 

Tetrahydrocannabivarinic acid BDS amount in total and range 

Amount Range Range Range 
THCVABDS (% w/w) (+10%) (+25%) (+50%) 

CBDVA 1.44 130-158 1.08-18O O.72-216 
CBNV O3S O32-0.39 0.26-0.44 O.18-O.S3 
THCV 13.17 1185-1449 9.88-16.46 6.59-1976 
CBCV 1.97 1.77-2.17 1.48-2.46 O.99-296 
THC-C4 O.36 O32-0.40 O.27-0.45 O-18-0.54 
TCVA 40.61 36.5S-44.67 30.46-50.76 20-31-50.76 
THC 3.53 3.18-3.88 2.65-4.41 1.77-5.30 
CBC O.2O O.18-022 O.15-0.25 O.1-0.3 
THCA 6.29 5.66-6.92 4.72-7.86 3.15-9.44 
Unknowns O45 O41-OSO O.38-0.56 O23-0.68 

Total 68.37 
Cannabinoids 
Total Non- 31.63 
cannabinoids 
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0155 The total phytocannabinoid containing fraction of 
THCVA BDS comprises approximately 37-45% (w/w) of the 
total BDS. 

TABLE 2.10.2 

Tetrahydrocannabivarinic acid BDS by percentage cannabinoid 

Amount 
THCVABDS (% of total cannabinoid) 

CBDVA 2.11 
CBNV O.S1 
THCV 1926 
CBCV 2.88. 
THC-C4 O.S3 
TCVA 59.40 
THC 4.90 
CBC O.29 
THCA 9.20 
Unknowns O.66 

0156 The amount of the principle phytocannabinoid in 
the THCVA BDS as a percentage of the phytocannabinoid 
containing fraction is approximately 53-65% (w/w). The 
THCVA BDS also a secondary cannabinoid THCV which is 
present at approximately 17.3-21.2% (w/w) of the phytocan 
nabinoid containing fraction. 
(O157. The following table details an overview of the 
amount of cannabinoid and non-cannabinoid fraction in each 
cannabinoid BDS and the amount of cannabinoid as a per 
centage of the total cannabinoids in each BDS. As previously 
discussed the skilled person will appreciate that these values 
will vary due to the naturally occurring nature of the starting 
plant material. 

TABLE 2.11.1 

Overview of cannabinoid BDS 

Cannabinoid Amount of principle 
Fraction Non-cannabinoid cannabinoid (% of 

BDS (% w/w) Fraction (% w/w) total cannabinoid) 

CBG 68.7 31.3 97.4 
THC 85.4 14.6 86.7 
CBD 87.3 12.7 80.2 
CBC 54.5 45.5 78.7 
THCV 819 18.1 78.7 
CBDV 71.1 28.9 57.9 
CBGV 6O.S 39.5 76.O 
THCA 59.9 40.1 78.4 
CBDA 78.4 21.6 86.9 
THCVA 68.4 31.6 59.4 

0158. It is desirable to maximise the amount of principle 
phytocannabinoid in the phytocannabinoid containing frac 
tion, however in Some cases synergy may exist between the 
principle and secondary cannabinoids which may lead to 
enhanced medicinal effects. 
0159. It is also desirable for the range by which the per 
centage of the phytocannabinoid containing fraction, the non 
phytocannabinoid containing fraction and the amount of prin 
ciple phytocannabinoid varies. In most cases this variation 
will be small and be in the range of +5%, up to +10%, up to 
+25% and preferably no greater than 50%. 
0160 The non-cannabinoid components of a phytocan 
nabinoid BDS may play an important role in the BDS's phar 
macology. As such the terpene profile is classified below. The 
following tables illustrate the terpene profile of a CBD 
chemovar which is representative of a high phytocannabinoid 
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containing plant. Five plants were freshly harvested and 
extracted using steam distillation. The principle monoterpene 
and sesquiterpene are highlighted in bold. 

TABLE 2.12.1 

Monoterpene amount by percentage of 
total terpene fraction and ranges 

Amount (% 
of terpene Range Range Range 

Monoterpenes fraction) (+10%) (+25%) (+50%) 

Pinene (alpha 10.56 950-11.62 7.92-13.20 528-1584 
& beta) 
Myrcene 39.46 35.51-43.41. 29.60-49.33 1973-59.19 
Limonene 4.14 3.73-4.SS 3.11-5.18 2O7-6.21 
Beta-ocimene 4.04 3.64-444 3.03-S.O.S 2.02-6.06 

Total 58.20 

0.161 The monoterpene containing fraction comprises 
approximately 52-64% (w/w) of the total terpene fraction. 

TABLE 2.12.2 

Monoterpene amount by percentage of monoterpenes 

Amount 
Monoterpenes (% of monoterpene fraction) 

Pinene (alpha & beta) 1814 
Myrcene 67.80 
Limonene 7.12 
Beta-ocimene 6.94 

0162 The amount of the principle monoterpene myrcene 
in the monoterpene fraction as a percentage of the monoter 
pene fraction is approximately 61-75% (w/w). The monoter 
penefraction also has a secondary monoterpenepinene which 
is present at approximately 16.3-20% (w/w) of the monoter 
pene fraction. 

TABLE 2.123 

Sesquiterpene amount by percentage of 
total terpene fraction and ranges 

Amount (% 
of terpene Range Range Range 

Sesquiterpenes fraction) (+10%) (+25%) (+50%) 

Caryophyllenes 29.27 26.34-3220 21.95-36.59 1464-4391 
(t & oxide) 
Bergotamene O.18 O.16-0.2O O.14-0.23 O.09-0.27 
Humulene 7.97 7.17-8.77 S.98-9.96 3.99-11.96 
Aromaden- O.33 O.30-0.36 O.25-0.41 O.17-O.SO 
drene 
Selinene O.S9 O.S3-06S O44-0.74 O.30-0.89 
Anon 0.44 O.40-0.48 O.33-0.SS O.22-0.66 
Farnesene 1.55 140-171 1.16-1.94 O.78-2.33 
(Z, E & alpha) 
alpha O.12 O. 11-0.13 O.09-0.15 O.O6-0.18 
Gurunene 
Bisabolene O.39 O.35-0.43 O.29-049 O.20-0.59 
Nerolidol O.43 O39-047 O32-0.54 O.22-0.65 
Diepicedrene- O.38 O34-0.42 O.29-0.48 O.19-0.57 
1-oxide 
Alpha- O16 O. 14-0.18 O.12-0.2O O.O8-0.24 
Bisabolol 

Total 418O 
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0163 The sesquiterpene containing fraction comprises 
approximately 27-32% (w/w) of the total terpene fraction. 

TABLE 2.12.4 

Sesquiterpene amount by percentage of sesquiterpenes 

Amount 
Sesquiterpenes (% of sesquiterpene fraction) 

Caryophyllenes (t & oxide) 70.02 
Bergotamene O.43 
Humulene 19.07 
Aromadendrene 0.79 
Selinene 1.41 
Anon 1.OS 
Farnesene (Z, E & alpha) 3.71 
alpha Gurunene O.29 
Bisabolene O.93 
Nerolidol 1.03 
Diepicedrene-1-oxide O.91 
Alpha-Bisabolol O.38 

(0164 Patent application number PCT/GB2008/001837 
describes the production of a Zero cannabinoid plant. These 
plants were produced by selective breeding to produce a 
Cannabis sativa L plant that contained a generally qualita 
tively similar terpene profile as a Cannabis sativa L plant that 
produced cannabinoids yet it was devoid of any cannabinoids. 
These plants can be used to produce cannabinoid-free plant 
extracts which are useful control plants in experiments and 
clinical trials. A breakdown of the terpene profile produced in 
the plants can be found in the table below. The primary 
monoterpenes and sesquiterpene are highlighted in bold. 

TABLE 2.13.1 

Monoterpene amount by percentage of 
total terpene fraction and ranges 

Amount (% 
of terpene Range Range Range 

Monoterpenes fraction) (+10%) (+25%) (50%) 

Pinene 29.34 26.41-3227. 22.01-36.68. 1467-44.01 
(alpha & beta) 
Myrcene 29.26 2633-32.19 21.95-36.58. 1463-43.89 
Limonene 5.32 4.79-5.85 3.99-6.65 2.66-7.98 
Linalol 4SO 4.05-4.95 3.38-563 2.25-6.75 
Werbenol 3.45 3.11-3.8O 2.59-431 1.73-5.18 

(cis & trans) 

Total 71.87 

0.165. The monoterpene containing fraction comprises 
approximately 65-79% (w/w) of the total terpene fraction. 

TABLE 2.13.2 

Monoterpene amount by percentage of monoterpenes 

Amount (% of 
monoterpene 

Monoterpenes fraction) 

Pinene (alpha & beta) 40.82 
Myrcene 40.71 
Limonene 741 
Linalol 6.26 

0166 The Zero cannabinoid plant was found to comprise 
two principle monoterpenes; pinene and myrcene. The 
amount of the principle monoterpene myrcene in the monot 

14 
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erpenefraction as a percentage of the monoterpenefraction is 
approximately 37-45% (w/w). The amount of the principle 
monoterpenepinene in the monoterpenefraction as a percent 
age of the monoterpene fraction is approximately 37-45% 
(w/w). 

TABLE 2.13.3 

Sesquiterpene amount by percentage of 
total terpene fraction and ranges 

Amount (% 
of terpene Range Range Range 

Sesquiterpenes fraction) (+10%) (+25%) (+50%) 

Caryophyllenes 10.89 980-1198 817-13.61 5.45-1634 
(t & oxide) 
Bergotamene 2.51 2.26-276 1.88-3-14 1.26-3.77 
Farnesene (Z, 3.43 3.09-3.77 2.57-4.29 1.72-5.15 
E & alpha) 
Humulene (& S.04 454-554 3.78-6.30 2.52-7.56 
epoxide II) 
delta guaiene 2.40 2.16-2.64 18O-3.OO 120-360 
Bisabolene 3.85 3.47-4.24 2.89-481 1.93-5.78 

Total 28.12 

0167. The sesquiterpene containing fraction comprises 
approximately 25-31% (w/w) of the total terpene fraction. 

TABLE 2.12.4 

Sesquiterpene amount by percentage of sesquiterpenes 

Amount (% of 
sesquiterpene 

Sesquiterpenes fraction) 

Caryophyllenes (t & oxide) 38.73 
Bergotamene 8.93 
Farnesene (Z, E & alpha) 12.20 
Humulene (& epoxide II) 17.92 
delta guaiene 8.53 
Bisabolene 13.69 

0.168. The amount of the principle sesquiterpene caryo 
phylene in the sesquiterpene fraction as a percentage of the 
sesquiterpene fraction is approximately 35-43% (w/w). The 
sesquiterpene fraction also has a secondary sesquiterpene 
humulene which is present at approximately 16-20% (w/w) 
of the sesquiterpene fraction. 

Example 3 

Effect of Phytocannabinoids on Apoptosis in 
Hormone-insensitive Prostate Cancer Cell Line 

(DU-145) and Hormone-sensitive Prostate Cancer 
Cell Line (LNCaP) 

(0169. The effect of CBDV BDS, CBD BDS, THCVA 
BDS, THCV BDS, isolated THCV and isolated THCVA on 
the apoptosis of two prostate cancer cell lines were tested 
using a chemioluminescence assay for caspase 3/7 release. 
Two different concentrations of cannabinoids were tested; a 
low dose (10 uM) and a high dose (25 uM). The chemiolu 
minescence that were recorded for each phytocannabinoid 
are detailed in FIG. 2. 

0170 In the hormone-insensitive prostate cancer cell line 
(DU-145) the highest chemioluminescence and as such the 
highest pro-apoptotic effects were found with the low dose 
CBDV BDS and the high dose isolated THCVA purified 
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cannabinoid at 25uM. The high dose THCV BDS, CBDBDS 
and isolated THCV also showed apotosis levels over that of 
the control. 
0171 In the hormone-sensitive prostate cancer cell line 
(LNCaP) the highest chemioluminescence and as such the 
highest pro-apoptotic effect was found with the high dose 
isolated THCVA. The low and high dose CBDV BDS were 
also shown to have apoptotic effects on the cancer cells. 
0172. These data infer that both the phytocannabinoid 
BDSs and isolated phytocannabinoid may be useful in the 
treatment of cancer as they are able to exert an apoptotic effect 
on cancer cells. 

Example 4 
Effect of Phytocannabinoids on the G-protein 

Coupled Receptor GPR55 
0173 An ERK Alphascreen assay was undertaken using 
GPR55-HEK cells. The different cannabinoids tested dis 
played different pharmacological profiles at GPR55 as is 
illustrated in Table 4.1 below. 

TABLE 4.1 

Effect of phytocannabinoids at GPR55 

Compound Effect at GPRSS 

CBD (control) Antagonist 
THCV Antagonist (at low concentrations) 
CBGA Inverse agonist 
CBGV Antagonist 
CBDA Antagonist 
CBDV Antagonist 

0.174. A significant reduction in the ERK signalling path 
way has been shown to lead to induction of apotosis (Chang 
et al., 2003). 
0.175. These data suggest that GPR55 expression by can 
cer cells can be antagonised by all the phytocannabinoids 
tested making them good target compounds for use in the 
treatment of cancer. 

Example 5 
Effect of Phytocannabinoids on Inhibition of 

Monoacylglyceride :ipase (MAGL) and 
Diacylglyceride Lipase (DAGL) 

(0176) The effects of the phytocannabinoid BDS THCA, 
CBN, CBGA, CBDA and CBCV were tested to determine 
whether they were able to inhibit the MAGL and DAGL 
enzymes which are able to hydrolyse the endogenous cannab 
inoid 2-AG to arachidonic acid and glycerol. The results 
generated from these experiments are detailed in Table 5.1 
below. 

TABLE 5.1 

Effect of phytocannabinoids on inhibition of monoacylglyceride 
lipase (MAGL) and diacylglyceride lipase (DAGL 

Max Max 
MAG concentration DAGL concentration 

Sample ICso tested (% inhibition) ICso tested (% inhibition) 

THCA 46M 100 M 25 M 50 M 
(81.9%) (79.3%) 

CBN >50 M 50 M >50 M 50 M 
(31.5%) (26.9%) 

CBGA >50 M 50 M 30 M 100 M 
(17.2%) (67.5%) 
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TABLE 5.1-continued 

Effect of phytocannabinoids on inhibition of monoacylglyceride 
lipase (MAGL) and diacylglyceride lipase (DAGL 

Max Max 
MAG concentration DAGL concentration 

Sample ICso tested (% inhibition) ICso tested (% inhibition) 

CBDA >50 M 50 M 23 M 100 M 
(18.5%) (91.4%) 

CBCV >50 M 50 M >50 M 50 M 
(4.8%) (18.9%) 

0177. As can be seen the phytocannabinoid THCA was 
most effective at inhibiting DAGL and the all the phytocan 
nabinoid acids (THCA, CBDA and CBGA) were effective at 
inhibiting MAGL. These data infer that these phytocannab 
inoid might be useful in the treatment of cancer as they are 
able to prevent the endogenous cannabinoid 2-AG from being 
hydrolysed and as Such may prevent cancerous cell forma 
tion. 
0.178 An additional experiment was undertaken to deter 
mine whether phytocannabinoid BDS were more effective at 
inhibition of MAGL than their respective purified counter 
parts. For this experiment CBG BDS was used as this BDS 
was the easiest to purify and reconstitute. Four different test 
articles were used: CBGBDS, isolated CBG, CBG-free CBG 
BDS and CBG reconstituted BDS, whereby the CBG-free 
BDS (as prepared in Example 1) was spiked with isolated 
CBG at the same concentration of CBG as CBGBDS. Table 
5.2 below details the data obtained. 

TABLE 52 

Effect of BDS, purified compounds and reconstituted 
BDS on inhibition of monoacylglyceride lipase (MAGL 

Max tested on 
SAMPLE EC50 on MAGL MAGL 96 inhibition 

Isolated CBG 195.2 M 100 IM (31.49%) 
CBGBDS 64.33 M 100 IM (57.93%) 
CBG-Free BDS 187.0 M 100 IM (36.55%) 
Reconstituted CBGBDS 70.28 M 100 IM (59.31%) 

0179. As can be seen in Table 5.2 above the CBGBDS is 
of a similar potency as the reconstituted BDS. These data 
demonstrate a synergistic effect between the principle phyto 
cannabinoid and the rest of the cannabinoid and non-cannab 
inoid components in the BDS. 
0180. These data infer that the use of phytocannabinoid 
BDS's comprising a non-cannabinoid component would be 
more efficacious in the treatment of cancer than isolated phy 
tocannabinoids. 

Example 6 
Effect of Phytocannabinoid BDS and Reconstituted 
Phytocannabinoid BDS on TRPM8 Antagonism 

0181. The CBGBDS and the reconstituted CBGBDS as 
described in Example 5 above were used to determine their 
effectiveness on TRPM8 antagonism. Also tested for com 
pleteness were CBG-free BDS and purified CBG. The per 
centage response against 0.25 uM icilin were observed and 
are as detailed in FIG. 3. 
0182. As can be seen both CBG BDS and reconstituted 
CBG BDS gave a much higher response rate than either 
isolated CBG or the CBG-free BDS. These data again dem 
onstrate the synergy between the principle phytocannabinoid 
and the other components in the BDS. 
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0183 These data surmise that the use of a phytocannab 
inoid BDS would be a more effective treatment option in 
CaCC. 

Example 7 
Effect of Phytocannabinoids in Hormone-insensitive 

Prostate Cancer Cell Line (DU-145) and 
Hormone-sensitive Prostate Cancer Cell Line 

(LNCaP) on Cell Vitality (MTT Assay) 
0184 Cells were seeded in presence of FBS in 6 wells 
multiwell with a density of 8x10 cells/well (DU-145) or 
1x10 cells/well (LNCaP). After 7 hours, cells were starved 
of dihydrotestosterone (DHT) for 15 hours and treated with 
increased concentrations of compounds for 24 or 48 hours 
(absence of serum was maintained during the treatments). 
Cell viability was assessed by MTT staining. 
0185. Phytocannabinoid BDS and their respective isolated 
phytocannabinoids were tested in both the hormone-insensi 
tive (DU-145) prostate cancer cells and hormone-sensitive 
(LNCaP) prostate cancer cells. Three different phytocannab 
inoids were chosen for this experiment: CBG BDS and iso 
lated compound, CBC BDS and isolated compound and CBD 
BDS and isolated compound. 
0186 Table 7.1 details the data observed in the starved 

cells. As can be seen in each case the BDS has much more of 
an effect on the vitality of the prostate cancer cells than its 
respective isolated phytocannabinoid. 

TABLE 71 

Effect of phytocannabinoid BDS on cell vitality (MTT 
Assay) - cells starved of dihydrotestosterone (DHT 

DU-145 LNCaP 
ICs on cell vitality ICs on cell vitality 

Sample 24h 48 h. 24h 48 h. 

CBG 11.8 M 5.8 M 10.8 M 8.1 FM 
CBGBDS 5.3 M 4.8 M 7.0 M 4.7 M 
CBC 7.5 M 5.6M 10.8 M 6.0 M 
CBC BDS 4.9 M 4.5 L.M 6.3 M 5.3 M 
CBD 5.5 M 4.9 M 5.3 M 5.6M 
CBD BDS 5.0 M 3.6M 5.5 M 4.3 M 

0187. The experiment was repeated in the hormone-insen 
sitive (DU-145) prostate cancer cells and hormone-sensitive 
(LNCaP) prostate cancer cells that had not been starved of 
DHT. Here just the CBG BDS and isolated CBG are illus 
trated in Table 7.2 below. 

TABLE 7.2 

Effect of CBG & CBGBDS on cell vitality 
MTTASSay) - non-DHT-starved Cells 

Sample ICso on cell vitality 

LNCaP 

CBG >25 M 
CBG-BDS 21.2 M 

DU-145 

CBG >25 M 
CBG-BDS 24 Im 

0188 As is demonstrated in Table 7.2 above the presence 
of DHT in the non-starved cells dramatically alters the effec 
tiveness of the phytocannabinoid BDS and the isolated phy 
tocannabinoids. 
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0189 The data described above again illustrates that the 
phytocannabinoid BDS are more efficacious and as such a 
better compound to use in the treatment of cancer. 

Example 8 

Effect of Phytocannabinoids Alone or in 
Combination With a Chemotherapeutic Agent or an 
Anti-androgen in Hormone-insensitive Prostate 

Cancer Cell Line (DU-145) and Hormone-sensitive 
Prostate Cancer Cell Line (LNCaP) in a 

Subcutaneous Xenograft Model 
(0190. The phytocannabinoids CBG BDS and CBD BDS 
were used in this experiment to demonstrate the in vivo effec 
tiveness of the phytocannabinoid BDSs. 
0191 Cancer cells were maintained in vitro in an appro 
priate culture medium and were harvested, washed in culture 
medium and re-suspended in matrigel for ready for in vivo 
administration. 1-2x107 cells in 200 ul were injected subcu 
taneously into the left flank of mice. The mice were anaes 
thetised and a 0.5 mg 5-alpha-dihydrotestosterone pellet (21 
day release) implanted Subcutaneously into the Scruff of each 
mouse to encourage tumour growth, and the wound was 
closed. 
0.192 Once the implanted tumour volume reached 
between 100-200 mm (2-3 weeks) mice were allocated to 
their treatment groups. Treatment commenced on Day 17. 
The phytocannabinoid BDS was administered i.p. once daily 
at doses of 1,10 & 100 mg/kg cannabinoid BDS for a further 
25 days. 
0193 In a further experiment the chemotherapeutic agent 
taxotere (5 mg/kg) i.v. was administered weekly, alone or in 
combination with 100 mg/kg phytocannabinoid BDS. 
0194 The chemotherapeutic agent taxotere was used to 
exemplify the taxane drug class which are mitotic inhibitors. 
(0195 In a further experiment CBD BDS at 100 mg/kg of 
CBD was evaluated for its action in combination with either 
25 or 50 mg/kg of the anti-androgen bicalutamide. 
0196. The anti-androgen bicalutamide is an example of a 
hormone therapy drug used in the treatment of prostate can 
cer. Hormonal therapies interfere with the production of par 
ticular hormones by the body. Prostate cancer (when it is in 
the hormone sensitive stage) requires the male hormone tes 
tosterone (androgen) in order to grow. The prostate cancer 
cells have receptors on their surface which when the hormone 
attaches to it allows the cancer cell to grow. 
0197) The anti-androgenbicalutamide is structurally simi 
lar to testosterone and prevents the testosterone from binding 
to the cancer cell. Without the testosterone the cancer cells 
grow more slowly or may stop growing completely and as 
Such the tumour may shrink as a result. 
0198 Mice were evaluated daily by an experienced tech 
nician for 4-5 weeks. Tumour dimensions were recorded at 
day 7 (calliper measurement of length and width and tumour 
cross-sectional area and Volume calculated) and recorded 
three times weekly and body weight measured weekly. 
0199 The human dose equivalent (HED) can be estimated 
using the following formula: 

Animal K. 
HED = Animal dose (mg/kg) multiplied by Human K. 

The K, for a mouse is 3 and the K for a human is 37. 
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0200 FIGS. 4 (af) detail the mean tumour volume and 
weight recorded in these experiments. 
0201 FIG. 4 a) shows that the growth rate of the tumour 
was inhibited in a dose dependant manner by CBGBDS. Both 
the 10 and 100 mg/kg doses of BDS were significant when 
compared to the vehicle group. In addition taxotere signifi 
cantly inhibited both growth rate and terminal tumour vol 
ume, with a slight synergistic effect detected in the group 
treated with both CBGBDS and taxotere. 
0202 FIG. 4 b) shows that the growth rate of the tumour 
was inhibited in a dose dependant manner by CBD BDS. Both 
the 10 and 100 mg/kg doses of BDS were significant when 
compared to the vehicle group. Similarly to the experiments 
with CBG BDS the taxotere significantly inhibited both 
growth rate and terminal tumour Volume, with a slight syn 
ergistic effect detected in the group treated with both CBD 
BDS and taxotere. 
0203 Figures c) and d) infer that there is little inhibition of 
tumour volume in the hormone-insensitive (DU-145) prostate 
cancer cells. 
0204 The data shown in FIGS. 4e) and f) detail the tumour 
volume and weight of the cells treated with CBD BDS in 
combination with the anti-androgen bicalutamide. These data 
demonstrate that the combination of the two, particularly at 
the lower dose level of bicalutamide is able to produce both 
lower tumour volumes and weights than either the bicaluta 
mide or the CBD BDS alone. 
0205 These data all show that phytocannabinoid BDS are 
very potent compounds for use in the treatment of cancer, 
particularly when these are combined with another com 
pound Such as an anti-androgen or a chemotherapeutic agent. 

Example 9 

Effect of Phytocannabinoids on Cell Vitality in 
Breast Cancer Cells (Alamar Blue Assay) 

0206 Cells were seeded in presence of FBS in 6 wells 
multiwell and treated with increased concentrations of com 
pounds for 72 hours. Cell viability was assessed by Alamar 
blue staining. 
0207 Isolated phytocannabinoids were tested on the 
MDA-MB-231 breast cancer cell line in order to determine 
whether phytocannabinoids were effective in other types of 
cancer other than prostate cancer. The different isolated phy 
tocannabinoids chosen for this experiment were: CBGA, 
CBDA, CBDV, CBD, THCV and THC. 
0208 Table 9.1 below details the effectiveness of the can 
nabinoids at killing the breast cancer cells. 

TABLE 9.1 

Effect of phytocannabinoids on cell viability of breast cancer cells. 

Compound IC50 (M) 

CBGA 2.2 
CBDA 3.9 
CBDV S.O 
CBD S.O 
THCV 6.5 
THC >10.O 

0209. The phytocannabinoid acids CBGA and CBDA 
both appear to be the most efficacious in killing the breast 
cancer cells and as such make good targets for the use of these 
compounds in the treatment of cancer. These data show that 
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Surprisingly the phytocannabinoid acids are more than 50% 
better than the free phytocannabinoids. 

Example 10 

Effect of Phytocannabinoids on Colon 
Carcinogenesis in the Mouse 

0210. The phytocannabinoids isolated CBD, CBG and 
CBDV and BDS's corresponding to CBD, CBG and CBDV 
were evaluated in their effect to prevent and treat colon cancer 
in the mouse. Aberrant crypt focus (ACF), polyps and 
tumours were induced in the mouse by the carcinogenic Sub 
stance azoxymethane. The phytocannabinoids were given 
(i.p.) to the mice three times per week for a period of three 
months. The COX-2 inhibitor celecoxib was used as a posi 
tive control. 

0211 FIG. 5 (a-c) detail the results obtained from the 
experiments with isolated CBD and CBD BDS. In FIG. 5a) 
it can be seen that the CBD BDS is able to statistically sig 
nificantly reduce the numbers of ACF per mouse in compari 
son to the control. 

0212 FIG.5b) shows that the CBD BDS is more effective 
at reducing the number of polyps per mouse at a statistically 
significant level in comparison to the control animals. 
0213 FIG. 5 c) shows that the CBD purified compound 
significantly reduced the numbers of tumours per animal. 
0214 FIG. 6 (a-c) demonstrate the data obtained for iso 
lated CBG and CBDV in addition to that obtained for CBG 
BDS and CBDV BDS. 

0215 All of the phyto cannabinoids exerted a protective 
effect against the experimentally induced colon carcinogen 
esis as is shown in FIG. 6 a) with isolated CBG giving the 
most statistically significant results. 
0216 FIG. 6b) demonstrates that the protective effect was 
even more pronounced on the formation of ACF with 4 or 
more crypts. These type of crypts are predictive of the final 
incidence of colon cancer and on the formation of tumours. 
As is shown isolated CBG gave the most statistically signifi 
cant data demonstrating Such a protective effect that there 
were no ACF with greater than 4 crypts produced in the 
animals given isolated CBG. 
0217 FIG. 6 c) details the number of tumours that 
occurred in each animal. Again the data produced in the mice 
given isolated CBG was such that no tumours were produced 
in these animals. 

0218. In summary these data demonstrate the protective 
effects of phytocannabinoids in the prevention of colon can 
cer. Of significance is the phytocannabinoid CBG which 
exerts a strong protective effect against colon cancer particu 
larly when it is in an isolated form. 

Example 11 

Effect of Phytocannabinoids in Human Glioma Cells 
on Cell Vitality (MTT Assay) 

0219 Cells were seeded in presence of FBS in 6 wells 
multiwell with a density of 8x10" cells/well. Glioma cells 
were treated with increased concentrations of compounds and 
cell viability was assessed by MTT staining. 
0220 CBD BDS and isolated CBD, CBG and CBDV were 
tested. 
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0221 Table 11.1 details the data observed. As can be seen 
the CBD BDS gave the best result with the lowest concentra 
tion being a little more effective than its respective isolated 
phytocannabinoid. 

TABLE 1.1.1 

Effect of phytocannabinoids on cell vitality (MTT Assay) 

Sample ICso on glioma cell vitality 

CBD 8.92 M 
CBD BDS 8.83 M 

CBG 12.40 M 

CBDV 12.40 M 

0222. As can be observed these data indicate that both 
CBD BDS and isolated CBD might be useful treatments in 
brain tumours including glioma. 

Example 12 

Effect of the Cannabinoids THC and CBD Alone and 
in Combination With Each Other and/or the 

Chemotherapeutic Agent Temazolamide on the 
Viability of Human Glioma Cell Lines (MTT Assay) 

0223) The synergistic action of the combined administra 
tion of the phytocannabinoids THC and CBD in equal 
amounts was tested in human glioma cell lines. The combined 
administration of the two phytocannabinoids led to a synergic 
reduction in the viability of human glioma cells during an 
MTT assay. 

0224 Table 12.1 below shows that the sub-effective dose 
levels of THC and CBD (0.7 uM) leads to a statistically 
significant reduction in cell viability when the two cannab 
inoids are combined. The cell viability is dramatically 
reduced when the dose level of the THC and CBD are 
increased. 

TABLE 12.1 

Cell viability of U87 glioma cells treated 
with THC, CBD and THC:CBD (1:1 

Dose level 
Compound (IM) Cell Viability (%) 

Control 100 
THC 0.7 100 
CBD 0.7 115 
THC:CBD (1:1) 0.7 (each) 90 
THC O.9 92 
CBD O.9 95 
THC:CBD (1:1) 0.9 (each) 70 
THC 1.2 8O 
CBD 1.2 70 
THC:CBD (1:1) 1.2 (each) 35 

0225. Further experiments were undertaken using the che 
motherapeutic agent temazolamide (TMZ) these data are 
shown in Table 12.2 below. 
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TABLE 12.2 

Cell viability of U87 glioma cells treated 
with THC, CBD. THC:CBD (1:1) and TMZ 

Compound Cell Viability (%) 

Control 100 
THC (1 M) 115 
CBD(1 M) 98 
TMZ (100 IM) 82 
THC:CBD (1 M each) 55 
THC (1 M) + TMZ (100 IM) 70 
CBD (1 M) + TMZ (100 IM) 65 
THC:CBD (1 M each) + TMZ (100 IM) 38 

0226. The combined administration of sub-maximal doses 
of THC, CBD and TMZ led to a synergic reduction of the 
viability of the U87 glioma cells. 

Example 13 

Effect of the Cannabinoids THC and CBD Alone and 
in Combination With Each Other and/or the 

Chemotherapeutic Agent Temazolamide on the 
Viability of Human Glioma Xenografts 

0227 Table 13.1 below details the data recorded when the 
phytocannabinoids THC and CBD were tested alone or in 
combination on the human glioma xenograft tumours. 

TABLE 13.1 

Tumour volume after treatment 
with THC, CBD and THC:CBD (1:1 

Dose level Tumour volume 
Compound (mg/kg) (increase from day 1) 

Control 10.3 
THC 3.7 8.7 
CBD 3.7 9.1 
THC:CBD (1:1) 3.7 (each) 8.9 
THC 7.5 8.5 
CBD 7.5 8.9 
THC:CBD (1:1) 7.5 (each) 5.7 
THC 1S.O 5.8 
CBD 1S.O 7.6 

0228. The phytocannabinoids were also tested with the 
TMZ as is detailed in Table 13.2 below. 

TABLE 13.2 

Tumour volume after treatment with 
THC, CBD. THC:CBD (1:1) and TMZ 

Tumour volume 
Compound (increase from day 1) 

Control 10.3 
THC:CBD (3.7 mg/kg each) 8.9 
TMZ (100 IM) 4.1 
THC:CBD (3.7 mg/kg each) + TMZ 2.6 
(100 IM) 

The following paragraphs are not claims, but represent pre 
ferred aspects and embodiments of the invention. 
0229. 1. A cannabis plant extract comprising a phytocan 
nabinoid containing component and a non-phytocannabinoid 
containing component, for use in medicine, wherein the phy 
tocannabinoid containing component comprises at least 50% 
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(w/w) of the cannabis plant extract and the non-phytocannab 
inoid containing component comprises a monoterpene frac 
tion and a sesquiterpene fraction, in which a principle monot 
erpene Sub-fraction is selected from myrcenes or pinenes and 
a principle sesquiterpene Sub-fraction is selected from caryo 
phyllenes or humulenes. 
0230 2. The use of a cannabis plant extract comprising a 
phytocannabinoid containing component and a non-phyto 
cannabinoid containing component, for use in the manufac 
ture of a medicament for use in medicine, wherein the phy 
tocannabinoid containing component comprises at least 50% 
(w/w) of the cannabis plant extract and the non-phytocannab 
inoid containing component comprises a monoterpene frac 
tion and a sesquiterpene fraction and wherein a principle 
monoterpene Sub-fraction is selected from myrcenes or 
pinenes and a principle sesquiterpene Sub-fraction is selected 
from caryophyllenes or humulenes. 
0231. 3. A cannabis plant extract or the use of a cannabis 
plant extract as claimed in paragraphs 1 and 2, for use in the 
treatment of cancer. 
0232 4. A cannabis plant extract or the use of a cannabis 
plant extract as claimed in paragraphs 1-3, wherein the prin 
ciple monoterpene Sub-fraction comprises myrcenes and the 
secondary monoterpene Sub-fraction comprises pinenes. 
0233 5. A cannabis plant extract or the use of a cannabis 
plant extract as claimed in paragraphs 1-4, wherein the prin 
ciple monoterpenes Sub-fraction comprises both myrcenes 
and pinenes. 
0234 6. A cannabis plant extract or the use of a cannabis 
plant extract as claimed in any of the preceding paragraphs, 
wherein the principle sesquiterpene Sub-fraction comprises 
caryophyllenes and secondary sesquiterpene Sub-fraction 
comprises humulenes. 
0235 7. A cannabis plant extract or the use of a cannabis 
plant extract as claimed in any of the preceding paragraphs, 
wherein the principle phytocannabinoid is selected from the 
group consisting of THCV, CBDV, CBGV, THCVA,THCA, 
CBDA, CBG, THC, CBD and CBC. 
0236 8. A cannabis plant extract or the use of a cannabis 
plant extract as claimed in any of the preceding paragraphs, 
wherein the non-phytocannabinoid containing component 
further comprises one or more compounds from the group 
consisting of diterpenes; triterpenes; sterols; triglycerides; 
alkanes; squalenes; tocopherols; and carotenoids. 
0237 9. A cannabis plant extract or the use of a cannabis 
plant extract as claimed in any of the preceding paragraphs, 
wherein the principle phytocannabinoid is CBG and the phy 
tocannabinoid containing component comprises 61-75% 
(w/w) of the cannabis plant extract. 
0238 10. A cannabis plant extractor the use of a cannabis 
plant extract as claimed in paragraph 9, comprising greater 
than 88% (w/w) CBG of the total phytocannabinoid fraction. 
0239 11. A cannabis plant extractor the use of a cannabis 
plant extract as claimed in any of paragraphs 1-8, wherein the 
principle phytocannabinoid is THC and the phytocannab 
inoid containing component comprises 77-94% (w/w) of the 
cannabis plant extract. 
0240 12. A cannabis plant extractor the use of a cannabis 
plant extract as claimed in paragraph 11, comprising 78-95% 
(w/w) THC of the total phytocannabinoid fraction. 
0241 13. A cannabis plant extractor the use of a cannabis 
plant extract as claimed in any of paragraphs 1-8, wherein the 
principle phytocannabinoid is CBD and the phytocannab 
inoid containing component comprises 76-96% (w/w) of the 
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cannabis plant extract. 14. A cannabis plant extract or the use 
of a cannabis plant extract as claimed in paragraph 13, com 
prising 72-88% (w/w) CBD of the total phytocannabinoid 
fraction. 

0242) 15. A cannabis plant extractor the use of a cannabis 
plant extract as claimed in any of paragraphs 1-8, wherein the 
principle phytocannabinoid is CBC and the phytocannab 
inoid containing component comprises 49-60% (w/w) of the 
cannabis plant extract. 
0243 16. A cannabis plant extractor the use of a cannabis 
plant extract as claimed in paragraph 15, comprising 71-87% 
(w/w) CBC of the total phytocannabinoid fraction. 
0244 17. A cannabis plant extractor the use of a cannabis 
plant extract as claimed in paragraph 16, which further com 
prises the secondary phytocannabinoids CBD and CBL. 
0245 18. A cannabis plant extractor the use of a cannabis 
plant extract as claimed in paragraph 17, wherein the CBD 
comprises 6.5-8% (w/w) of the total phytocannabinoid frac 
tion and the CBL comprises 5.8-7.1 (w/w) of the total phy 
tocannabinoid fraction. 

0246. 19. A cannabis plant extractor the use of a cannabis 
plant extract as claimed in any of paragraphs 1-8, wherein the 
principle phytocannabinoid is THCV and the phytocannab 
inoid containing component comprises 74-90% (w/w) of the 
cannabis plant extract. 
0247. 20. A cannabis plant extractor the use of a cannabis 
plant extract as claimed in paragraph 19, comprising 71-87% 
(w/w)THCV of the total phytocannabinoid fraction. 
0248 21. A cannabis plant extractor the use of a cannabis 
plant extract as claimed in paragraph 20, which further com 
prises the secondary phytocannabinoid THC. 
0249 22. A cannabis plant extractor the use of a cannabis 
plant extract as claimed in paragraph 21, wherein the THC 
comprises 14.8-18% (w/w) of the total phytocannabinoid 
fraction. 23. A cannabis plant extract or the use of a cannabis 
plant extract as claimed in any of paragraphs 1-8, wherein the 
principle phytocannabinoid is CBDV and the phytocannab 
inoid containing component comprises 64-78% (w/w) of the 
cannabis plant extract. 
0250 24. A cannabis plant extractor the use of a cannabis 
plant extract as claimed in paragraph 23, comprising 52-64% 
(w/w) CBDV of the total phytocannabinoid fraction. 
0251 25. A cannabis plant extractor the use of a cannabis 
plant extract as claimed in paragraph 24, which further com 
prises the secondary phytocannabinoids CBD and CBCV. 
0252 26. A cannabis plant extractor the use of a cannabis 
plant extract as claimed in paragraph 25, wherein 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 fraction. 
0253 27. A cannabis plant extractor the use of a cannabis 
plant extract as claimed in any of paragraphs 1-8, wherein the 
principle phytocannabinoid is CBGV and the phytocannab 
inoid containing component comprises 54-66% (w/w) of the 
cannabis plant extract. 
0254. 28. A cannabis plant extractor the use of a cannabis 
plant extract as claimed in paragraph 27, comprising 68-84% 
(w/w) CBGV of the total phytocannabinoid fraction. 
0255 29. A cannabis plant extractor the use of a cannabis 
plant extract as claimed in paragraph 28, which further com 
prises the secondary phytocannabinoid CBG. 
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0256 30. A cannabis plant extractor the use of a cannabis 
plant extract as claimed in paragraph 29, wherein the CBG 
comprises 19-23% (w/w) of the total phytocannabinoid frac 
tion. 
0257. 31. A cannabis plant extractor the use of a cannabis 
plant extract as claimed in any of paragraphs 1-8, wherein the 
principle phytocannabinoid is THCA and the phytocannab 
inoid containing component comprises 54-66% (w/w) of the 
cannabis plant extract. 32. A cannabis plant extract or the use 
of a cannabis plant extract as claimed in paragraph 31, com 
prising 71-86% (w/w) THCA of the total phytocannabinoid 
fraction. 
0258 33. A cannabis plant extractor the use of a cannabis 
plant extract as claimed in paragraph 32, which further com 
prises the secondary phytocannabinoid THC. 
0259 34. A cannabis plant extractor the use of a cannabis 
plant extract as claimed in paragraph 33, wherein the THC 
comprises 13.4-16.4% (w/w) of the total phytocannabinoid 
fraction. 
0260 35. A cannabis plant extractor the use of a cannabis 
plant extract as claimed in any of paragraphs 1-8, wherein the 
principle phytocannabinoid is CBDA and the phytocannab 
inoid containing component comprises 71-86% (w/w) of the 
cannabis plant extract. 
0261 36. A cannabis plant extractor the use of a cannabis 
plant extract as claimed in paragraph 35, comprising 78-86% 
(w/w) CBDA of the total phytocannabinoid fraction. 
0262 37. A cannabis plant extractor the use of a cannabis 
plant extract as claimed in paragraph 36, which further com 
prises the secondary phytocannabinoid CBD. 
0263. 38. A cannabis plant extractor the use of a cannabis 
plant extract as claimed in paragraph 37, wherein the CBD 
comprises 6.1-7.5% (w/w) of the total phytocannabinoid 
fraction. 
0264. 39. A cannabis plant extractor the use of a cannabis 
plant extract as claimed in any of paragraphs 1-8, wherein the 
principle phytocannabinoid is THCVA and the phytocannab 
inoid containing component comprises 62-75% (w/w) of the 
cannabis plant extract. 
0265 40. A cannabis plant extractor the use of a cannabis 
plant extract as claimed in paragraph 39, comprising 53-65% 
(w/w) THCVA of the total phytocannabinoid fraction. 
0266 41. A cannabis plant extractor the use of a cannabis 
plant extract as claimed in paragraph 40, which further com 
prises the secondary phytocannabinoid THCV. 
0267 42. A cannabis plant extractor the use of a cannabis 
plant extract as claimed in paragraph 41, wherein the THCV 
comprises 17.3-21.2% (w/w) of the total phytocannabinoid 
fraction. 
0268 43. A method of treating a patient comprising 
administering a therapeutically effective amount of a Can 
nabis plant extract comprising a phytocannabinoid contain 
ing component and a non-phytocannabinoid containing com 
ponent, 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 sesquiterpenefraction, 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 to the 
patient. 
0269 44. The use of 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 
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cancer 45. One or more phytocannabinoids, selected from the 
group consisting of THCV, CBDV. THCVA,THCA, CBDA, 
CBD, CBG, and CBC, for use in the treatment of prostate 
cancer, wherein, where present, the THCVA is present as an 
isolated phytocannabinoid, the THCA, CBDA, CBD, CBGor 
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. 
0270 46. The use of one or more phytocannabinoids, 
selected from the group consisting of THCV, CBDV, 
THCVA,THCA, CBDA, CBD, CBG, and CBC, for use in the 
manufacture of a medicament to treat of prostate cancer, 
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. 
0271 47. The one or more phytocannabinoids or the use of 
one or more phytocannabinoids as claimed in paragraph 45 or 
46, wherein the one or more phytocannabinoids are propyl 
variant phytocannabinoids. 48. The one or more phytocan 
nabinoids or the use of one or more phytocannabinoids as 
claimed in paragraph 45 or 46, wherein the one or more 
phytocannabinoids are in an acid form. 
0272 49. The one or more phytocannabinoids or the use of 
one or more phytocannabinoids as claimed in paragraph 45 or 
46, wherein the one or more phytocannabinoids are in a 
neutral or decarboxylated form. 
0273 50. The one or more phytocannabinoids or the use of 
one or more phytocannabinoids as claimed in paragraph 45 or 
46, wherein the phytocannabinoid is CBG and is in the form 
of a BDS. 
0274 51. The one or more phytocannabinoids or the use of 
one or more phytocannabinoids as claimed in any of the 
paragraphs 45 to 50, wherein the prostate cancer is hormone 
sensitive prostate cancer. 
0275 52. The one or more phytocannabinoids or the use of 
one or more phytocannabinoids as claimed in paragraph 51. 
wherein the phytocannabinoid is THCVA in an isolated form. 
0276 53. The one or more phytocannabinoids or the use of 
one or more phytocannabinoids as claimed in any of the 
paragraphs 45 to 50, wherein the prostate cancer is hormone 
insensitive prostate cancer. 
0277 54. The one or more phytocannabinoids or the use of 
one or more phytocannabinoids as claimed in paragraph 53. 
wherein the phytocannabinoid is CBD and is in the form of a 
BDS. 

0278 55. The one or more phytocannabinoids or the use of 
one or more phytocannabinoids as claimed in paragraph 53. 
wherein the phytocannabinoid is CBDV and is in the form of 
a BDS. 

0279 56. The one or more phytocannabinoids or the use of 
one or more phytocannabinoids as claimed in paragraph 45 or 
46, wherein the one or more phytocannabinoids are used in 
combination or as an adjunct therapy with a chemotherapeu 
tic agent and/or an anti-androgen. 
0280 57. The use as claimed in paragraph 56, wherein the 
chemotherapeutic agent is a mitotic inhibitor. 
0281 58. The use as claimed in paragraph 57, wherein the 
mitotic inhibitor is from the taxane drug class. 
0282 59. The use as claimed in paragraph 58, wherein the 
mitotic inhibitor from the taxane drug class is taken from the 
group: docetaxel, larotaxel; ortataxel, paclitaxel; and 
tesetaxel. 
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0283) 60. The one or more phytocannabinoids or the use of 
one or more phytocannabinoids as claimed in paragraph 56. 
wherein the phytocannabinoid is CBG. 
0284 61. The one or more phytocannabinoids or the use of 
one or more phytocannabinoids as claimed in paragraph 56. 
wherein the phytocannabinoid is CBD. 
0285 62. The one or more phytocannabinoids or the use of 
one or more phytocannabinoids as claimed in paragraph 60 or 
61, wherein the phytocannabinoid is in the form of a BDS. 
0286 63. The one or more phytocannabinoids or the use of 
one or more phytocannabinoids as claimed in paragraph 62. 
for the purpose of slowing down the growth or reducing the 
Volume of a prostate cancer tumour. 
0287 64. A method of treating a patient with prostate 
cancer comprising administering an effective amount of one 
or more phytocannabinoids, selected from the group consist 
ing 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. 
0288 65. One or more propyl phytocannabinoids or acid 
phytocannabinoids for use in the down regulation of ERK 
signalling and effect one or more of anti-proliferation, anti 
metastasis or anti-angiogenesis in a human patient. 
0289 66. The use of one or more propyl phytocannab 
inoids or acid phytocannabinoids in the manufacture of a 
medicament to down regulate ERK signalling and effect one 
or more of anti-proliferation, anti-metastasis or anti-angio 
genesis in a human patient. 
0290 67. The one or more propyl or acid phytocannab 
inoids or the use of one or more propyl or acid phytocannab 
inoids as claimed in paragraph 65 or 66, wherein the phyto 
cannabinoids is selected from the group consisting of: THCV. 
CBGV, CBDV, CBGA and CBDA. 
0291 68. The one or more propyl or acid phytocannab 
inoids or the use of one or more propyl or acid phytocannab 
inoids as claimed in any of paragraphs 65-67, wherein the 
phytocannabinoid is in an isolated form. 
0292 69. The one or more propyl or acid phytocannab 
inoids or the use of one or more propyl or acid phytocannab 
inoids as claimed in any of paragraphs 65-68, for use in the 
treatment of lung cancer, prostate cancer, or breast cancer. 
0293 70. The one or more propyl or acid phytocannab 
inoids or the use of one or more propyl or acid phytocannab 
inoids as claimed in paragraph 69, for use in the treatment of 
bone or lymph metastasis. 
0294 71. A method of treating a patient with cancer com 
prising administering one or more propyl phytocannabinoids 
or acid phytocannabinoids to down regulate ERK signalling 
and effect one or more of anti-proliferation, anti-metastasis 
or anti-angiogenesis to the patient. 
0295 72. One or more phytocannabinoid acids, excluding 
CBDA or CBDVA, for use in medicine. 73. One or more 
phytocannabinoid acids for use in the treatment of cancer. 
0296 74. The use of one or more phytocannabinoid acids 
in the manufacture of a medicament for use in the treatment of 
CaCC. 

0297 75. One or more phytocannabinoid acids or the use 
of one or more phytocannabinoid acids as claimed in any of 
paragraphs 72 to 74, wherein the one or more phytocannab 
inoid acid are in the form of a BDS. 
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0298 76. One or more phytocannabinoid acids or the use 
of one or more phytocannabinoid acids as claimed in para 
graphs 72-75, wherein the cancer to be treated is a cancer of 
the prostate, breast, colon, lung, glioma or skin. 
0299 77. One or more phytocannabinoid acids or the use 
of one or more phytocannabinoid acids as claimed in para 
graphs 72-76, wherein the phytocannabinoid acid is taken 
from the group consisting of THCA, CBGA and CBDA. 
0300 78. One or more phytocannabinoid acids or the use 
of one or more phytocannabinoid acids as claimed in para 
graphs 72-77, comprising in combination the phytocannab 
inoid THCA with CBDA and/or CBGA. 

0301 79. A method of treating cancer comprising admin 
istering a therapeutic amount of one or more phytocannab 
inoid acids to a patient. 
0302) 80. An isolated CBD, CBG, CBDV, CBD BDS, 
CBG BDS and/or CBDV BDS for use in the treatment of a 
pre-cancerous symptom of colon cancer. 
0303 81. The use of isolated CBD CBG, CBDV, CBD 
BDS, CBGBDS and/or CBDV BDS in the manufacture of a 
medicament for use to treat a pre-cancerous symptom of 
colon cancer. 82. Isolated CBD CBG, CBDV, CBD BDS, 
CBGBDS and/or CBDV BDS or use of isolated 

0304 CBD CBG, CBDV, CBD BDS, CBGBDS and/or 
CBDV BDS as claimed in paragraph 80 or 81, wherein the 
isolated CBD CBG, CBDV, CBD BDS, CBG BDS and/or 
CBDV BDS are used in the treatment of aberrant crypts in the 
colon. 

0305 83. Isolated CBD CBG, CBDV, CBD BDS, CBG 
BDS and/or CBDV BDS or use of isolated CBD CBG, 
CBDV, CBD BDS, CBGBDS and/or CBDV BDS as claimed 
in paragraph 80 or 81, wherein the isolated CBD CBG, 
CBDV, CBD BDS, CBGBDS and/or CBDV BDS are used in 
the treatment of colon polyps. 
0306 84. A method of treating a patient with a pre-can 
cerous symptom of colon cancer, comprising administering a 
therapeutically effective amount of an isolated CBD CBG, 
CBDV, CBD BDS, CBG BDS and/or CBDV BDS to the 
patient. 
0307 85. A combination of phytocannabinoids together 
with a chemotherapeutic agent which is not a cannabinoid, for 
use in the treatment of a glioma. 
0308) 86. The use of a combination of phytocannabinoids 
together with a chemotherapeutic agent which is not a can 
nabinoid, in the manufacture of a medicament to treat a 
glioma. 
0309 87. The combination of phytocannabinoids or the 
use of the combination of phytocannabinoids as claimed in 
paragraph 85 or paragraph 86, wherein the combination of 
phytocannabinoids and the chemotherapeutic agent which is 
not a cannabinoid are packaged for administration separately, 
simultaneously or sequentially. 
0310 88. The combination of phytocannabinoids or the 
use of the combination of phytocannabinoids as paragraphed 
in paragraphs 85-87, wherein the phytocannabinoids are THC 
and CBD. 

0311. 89. The combination of phytocannabinoids or the 
use of the combination of phytocannabinoids as claimed in 
paragraphs 85-88, wherein the dose level of the phytocannab 
inoids is sub-effective for the treatment of the glioma if used 
alone. 
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0312 90. The combination of phytocannabinoids or the 
use of the combination of phytocannabinoids as claimed in 
paragraphs 85-89, wherein the chemotherapeutic agent is 
temazolamide. 
0313 91. The combination of phytocannabinoids or the 
use of the combination of phytocannabinoids as claimed in 
paragraphs 85-90, wherein the dose level of the temazola 
mide is sub-effective for the treatment of the glioma if used 
alone. 
0314 92. A method of treating a patient with a glioma, 
comprising administering a therapeutically effective amount 
of a combination of phytocannabinoids together with a che 
motherapeutic agent which is not a cannabinoid, to the 
patient. 

1. A method of treating a patient comprising administering 
atherapeutically effective amount of a cannabis plant extract 
comprising a phytocannabinoid containing component and a 
non-phytocannabinoid containing component, wherein the 
phytocannabinoid containing component comprises at least 
50% (w/w) of the cannabis plant extract and in which the 
principle is not tetrahydrocannabinol (THC) or cannabidiol 
(CBD), and the non-phytocannabinoid containing compo 
nent comprises at least 15% (w/w) of the cannabis plant 
extract and further comprises a monoterpene fraction com 
prising a principle monoterpene which is selected from 
myrcenes or pinenes and a sesquiterpenefraction comprising 
a principle sesquiterpene which is selected from caryophyl 
lenes or humulenes to the patient. 

2. (canceled) 
3. The method of claim 1, wherein the patient has cancer. 
4. The method of claim 1, wherein the principle monoter 

pene Sub-fraction comprises myrcenes and the secondary 
monoterpene Sub-fraction comprises pinenes. 

5. The method of claim 1, wherein the principle monoter 
penes Sub-fraction comprises both myrcenes and pinenes. 

6. The method of claim 1, wherein the principle sesquiter 
pene Sub-fraction comprises caryophyllenes and secondary 
sesquiterpene Sub-fraction comprises humulenes. 

7. The method of claim 1, wherein the principle phytocan 
nabinoid is selected from the group consisting of tetrahydro 
cannabivarin (THCV), cannabidivarin (CBDV), cannabig 
erol propyl variant (CBGV), tetrahydrocannabivarinic acid 
(THCVA), tetrahydrocannabinolic acid (THCA), cannabid 
iolic acid (CBDA), cannabigerol (CBG) and cannab 
ichromene (CBC). 

8. The method of claim 1, wherein the non-phytocannab 
inoid containing component further comprises one or more 
compounds from the group consisting of diterpenes; triter 
penes; Sterols; triglycerides; alkanes; squalenes; 

tocopherols; and carotenoids. 
9-39. (canceled) 
40. A method of treating a patient with hormone insensitive 

prostate cancer comprising administering an effective 
amount of one or more phytocannabinoids, wherein the one 
or more phytocannabinoids are selected from the group con 
sisting of: 

Tetrahydrocannabivarin (THCV) in either an isolated form 
or in the form of a botanical drug substance (BDS); 

Cannabidivarin (CBDV) in either an isolated form or in the 
form of a BDS: 
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Tetrahydrocannabivarinic acid (THCVA) in the form of an 
isolated phytocannabinoid; 

Tetrahydrocannabinolic acid (THCA) in the form of a 
BDS: 

Cannabidiolic acid (CBDA) in the form of a BDS: 
Cannabigerol (CBG) in the form of a BDS; and 
Cannabichromene (CBC) in the form of a BDS to the 

patient. 
41. (canceled) 
42. The method of claim 40, wherein the one or more 

phytocannabinoids are propyl variant phytocannabinoids. 
43. The method of claim 40, wherein the one or more 

phytocannabinoids are in an acid form. 
44. The method of claim 40, wherein the one or more 

phytocannabinoids are in a neutral or decarboxylated form. 
45-47. (canceled) 
48. A method of treating a patient with prostate cancer 

comprising administering an effective amount one or more 
phytocannabinoids in combination or as an adjunct therapy 
with a chemotherapeutic agent and/or an anti-androgen, 
wherein the one or more phytocannabinoids are selected from 
the group consisting of 

Cannabigerol (CBG) in the form of a BDS; and 
Cannabidiol (CBD) in the form of a BDS to the patient. 
49-51. (canceled) 
52. The method of claim 48, wherein the chemotherapeutic 

agent is a mitotic inhibitor. 
53. The method of claim 52, wherein the mitotic inhibitor 

is from the taxane drug class. 
54. The method of claim 53, wherein the mitotic inhibitor 

from the taxane drug class is taken from the group: docetaxel; 
larotaxel; ortataxel; paclitaxel; and tesetaxel. 

55-56. (canceled) 
57. A method of treating breast cancer comprising admin 

istering a therapeutic amount of a phytocannabinoid acid 
cannabigerolic acid (CBGA) to a patient. 

58. (canceled) 
59. The method of claim 57, wherein the phytocannabinoid 

acid is in the form of a botanical drug substance (BDS). 
60. (canceled) 
61. A method of treating a patient with aberrant crypts in 

the colon or colon polyps, comprising administering a thera 
peutically effective amount of an isolated cannabidiol (CBD), 
cannabigerol (CBG), cannabidivarin (CBDV), CBD botani 
cal drug substance (BDS), CBGBDS and/or CBDV BDS to 
the patient. 

62-63. (canceled) 
64. A method of treatingapatient with a glioma comprising 

administering a therapeutically effective amount of a combi 
nation of the phytocannabinoids tetrahydrocannabinol 
(THC) and cannabidiol (CBD) together with temozolamide, 
wherein a sub-effective dose level of the phytocannabinoids 
and/or the temozolamide is used. 

65. (canceled) 
66. The method of claim 65, wherein the combination of 

phytocannabinoids and the temozolamide are administered 
separately, simultaneously or sequentially. 

67. (canceled) 


