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Claims

A therapeutic agent capable of directly or indirectly having an effect on the

28 A therapeutic ageit according to claim 1 wherein the therapeutic agent is

dexanabinol or a derivative thyreof.

3. A therapeutic agent according\o claims 1 or 2 for the apoptosis of cancer cells
wherein the cancer cells are selected fiym one or more of primary cancer, breast
cancer, colon cancer, prostate cancer, nom\small cell lung cancer, glioblastoma,
lymphoma, mesothelioma, liver cancer, intrahégatic bile duct cancer, oesophageal
cancer, pancreatic cancer, stomach cancer, laryngeXl cancer, brain cancer, ovarian
cancer, testicular cancer, cervical cancer, oral cancer, p geal cancer, renal cancer,
thyroid cancer, uterine cancer, urinary bladder cancer, atocellular carcinoma,
thyroid carcinoma, osteosarcoma, small cell lung cancer, leukaeigia, myeloma, gastric

carcinoma and metastatic cancers.

4. A therapeutic agent according to any preceding claim for the ap

carcinoma, glioblastoma, pgastric carcinoma, oesophageal carcinoma, ovari

carcinoma, renal carcinoma and thyroid carcinoma.
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5 A therapeutic agent according to anyone of claims 1 to 3 for the apoptosis of
capceer cells wherein the cancer cells are selected from one or more of primary caﬁcer,
breasycancer, colon cancer, prostate cancer, non-small cell lung cancer, glioblastoma,
lymphonlq, and metastatic cancers.

6. Dexanabiyol, or a derivative thereof, for the apoptosis of cancer in a patient,
wherein the cancer ells are selected from one or more of primary cancer, breast
cancer, colon cancer, postate cancer, non-small cell lung cancer, glioblastoma,
lymphoma, mesothelioma, Nyer cancer, intrahepatic bile duct cancer, oesophageal
cancer, pancreatic cancer, stonch cancer, laryngeal cancer, brain cancer, ovarian
cancer, testicular cancer, cervical caXger, oral cancer, pharyngeal cancer, renal cancer,
thyroid cancer, uterine cancer, urinar¥ bladder cancer, hepatocellular carcinoma,
thyroid carcinoma, osteosarcoma, small celNung cancer, leukaemia, myeloma, gastric
carcinoma and metastatic cancers.
7. Dexanabinol, or a derivative thereof, according ¥ claim 6 for the apoptosis of
cancer cells wherein the cancer cells are selected from dge or more of pancreatiq
carcinoma, ovarian

carcinoma, glioblastoma, gastric carcinoma, oesophagea

carcinoma, renal carcinoma and thyroid carcinoma.

8. Dexanabinol, or a derivative thereof, according to claim 6 wherein\the cancer
cells are selected from one or more of primary cancer, breast cancer, colon Xancer,
prostate cancer, non-small cell lung cancer, glioblastoma, lymphoma, and metas

cancers.

30



10

15

20

WO 2011/030106 PCT/GB2010/001710

9, Dexanabinol, or a derivative thereof, according to anyone of claims 6 to 8
ich comprises a therapeutically effective amount sufficient for apoptosis of a

cancexcell,

10.  Dexangbinol, or a derivative thereof, according to anyone of claims 6 to 9
wherein the dexaRabinol, or a derivative thereof, directly or indirectly has an effect
on the proteins N-me¥Nyl-D-aspartate (NMDA), Cyclooxygenase-2 (COX-2), Tumour
Necrosis factor alpha ( -a), Nuclear factor-kappa B (NFxB), Cyclin-dependent
kinases, e.g. CDK2/A and, CDK5/p25, Histone acetyltransferase (HAT) and

Famnesyltransferase, simultaneoudly, sequentially or separately.

11. Dexanabinol, or a derivative theXof, according to anyone of claims 6 to 10
which comprises a therapeutically effective\amount of dexanabinol, or a derivative

thereof, sufficient to inhibit turnourigenesis of a dgncer cell.

12.  Dexanabinol, or a derivative thereof, according t& anyone of claims 6 to 11 in

combination with another cancer treating therapeutic agent.

13.  Dexanabinol, or a derivative thereof, according to claim 1Y in combination
with another cancer treating therapeutic agent wherein the other cadycer treating
therapeutic agent is suitable for inhibition of tumourigenesis, inhibitioy of cell

proliferation, or induction of cytotoxicity.
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14.  Dexanabinol, or a derivative thereof, according to anyone of claims 6 to 11
wherein the cancer to be treated is premalignant, malignant, metastatic, or multidrug-

istant, and combinations thereof.

15. DXxanabinol, or a derivative thereof, according to claim 14 wherein the cancer

1S one or morg metastatic cancers.

16. A method of\reating cancer wherein the method comprises the apoptosis of
the cancer, which compiiges the administration of a therapeutically effective amount
of an agent capable of direftly or indirectly having an effect on to the proteins N-
methyl-D-aspartate (NMDA), Cxclooxygenase-2 (COX-2), Tumour Necrosis factor
alpha (TNF-a), Nuclear factor-kapga B (NFkB), Cyclin-dependent kinases, e.g.
CDK2/A and CDKS5/p235, Histone acetWtransferase (HAT) and Famesyltransferase,
simultaneously, sequentially or separately Wwherein the cancer cells are selected from
one or more of primary cancer, breast cancer, colpn cancer, prostate cancer, non-small
cell lung cancer, glioblastoma, lymphoma, mesotilioma, liver cancer, intrahepatic
bile duct cancer, oesophageal cancer, pancreatic cancky, stomach cancer, laryngeal
cancer, brain cancer, ovarian cancer, testicular cancer, celical cancer, oral cancer,
pharyngeal cancer, renal cancer, thyroid cancer, uterine caycer, urinary bladder
cancer, hepatocellular carcinoma, thyroid carcinoma, osteosarcomy, small cell lung

cancer, leukaemia, myeloma, gastric carcinoma and metastatic cancers.

17. A method according to claim 16 for the apoptosis of cancer cells wheigin the

cancer cells are selected from one or more of pancreatic carcinoma, glioblastoa,
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gastric carcinoma, oesophageal carcinoma, ovarian carcinoma, renal carcinoma and

thyroid carcinoma,

A method according to claim 16 wherein the cancer cells are selected from
one or moge of primary cancer, breast cancer, colon cancer, prostate cancer, non-small

cell lung canckr, glioblastoma, lymphoma, and metastatic cancers.

19. A method adgording to anyone of claim 16 to 18 which comprises the
administration of a singld\therapeutic agent for directly or indirectly having an effect
on the proteins N-methyl-D-agpartate (NMDA), Cyclooxygenase-2 (COX-2), Tumour
Necrosis factor alpha (TNF-a), Wuclear factor-kappa B (NFkB), Cyclin-dependent
kinases, e.g. CDK2/A and CDKX/p25, Histone acetyltransferase (HAT) and

Famesyltransferase, simultaneously, seqd¢ntially or separately.

20. A method according to anyone of cldim 16 to 19 wherein the method
comprises administration of a therapeutically effecNve amount of dexanabinol, or a
derivative thereof, to a patient in need of such a therapy.
21. A method according to claim 20 wherein the method corgprises administration
of a therapeutically effective amount of dexanabinol, or a derivativeXhereof, sufficient

to inhibit tumourigenesis of a cancer cell.

22. A method according to claim 20 wherein the method comprises adminis

of a therapeutically effective amount dexanabinol, or a derivative thereof, sufficientNo

induce cytotoxicity in the cancer cell.
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23. A method according to claim 17 wherein the method comprises administration
dexanabinol, or a derivative thereof, wherein the amount administered to a patient
is siXficient to achieve a plasma concentration of dexanabinol from 10 to 20 pM.
24. A mdthod according to claim 17 wherein the method comprises administration
of an effective agount of dexanabinol, or a derivative thereof, sufficient to achieve a
plasma concentratioy, of at least 10 uM of therapeutic agent and is maintained for at
least 2 hours in the pati
25. A method according claims 14 or 17 wherein the cancer cells are
premalignant, malignant, metastatic\gr multidrug-resistant and combinations thereof.

26. A method according to claim which comprises administration of
dexanabinol, or a derivative thereof, in comtpation with another cancer treating
therapeutic agent a derivative thereof, separately, silqultaneously or sequentially.
27. A method according to claim 23 in combination wih another cancer treating
therapeutic agent wherein the other cancer treating therapeutiy agent is suitable for

inhibition of tumourigenesis, inhibition of cell proliferation,\or induction of

cytotoxicity.
28. A method according to claim 23 wherein the other therapeutic agent co

a chemotherapeutic agent, immunotherapeutic agent, gene therapy or rado

therapeutic agent.
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A method of simultaneously, sequentially or separately directly or indirectly
ing an effect on proteins N-methyl-D-aspartate (NMDA), Cyclooxygenase-2
), Tumour Necrosis factor alpha (TNF-a), Nuclear factor-kappa B (NFxB),
Cyclin-depgndent kinases, e.g. CDK2/A and CDKS5/p25, Histone acetyltransferase
(HAT) and

esyltransferase, which comprises the administration of an effective

amount of dexanakinol, or a derivative thereof.

30. A method accordig to claim 17 wherein the dexanabinol, or a derivative
thereof, is administered topidally, transdermally, subcutaneously, intravenously, or

orally.

31. A method according to claim 2% wherein the dexanabinol, or a derivative

thereof, is administered topically.

32.  The use of dexanabinol, or a derivative thgreof, in the manufacture of a
medicament for the apoptosis of cancer in a patient, Wherein the cancer cells are
selected from one or more of primary cancer, breast cance} colon cancer, prostate
cancer, non-small cell lung cancer, glioblastoma, lymphoma, \nesothelioma, liver
cancer, intrahepatic bile duct cancer, oesophageal cancer, pancreatic\gancer, stomach
cancer, laryngeal cancer, brain cancer, ovarian cancer, testicular camnger, cervical
cancer, oral cancer, pharyngeal cancer, renal cancer, thyroid cancer, utering cancer,
urinary bladder cancer, hepatocellular carcinoma, thyroid carcinoma, osteosar

small cell lung cancer, leukaemia, myeloma, gastric carcinoma and metastat

cancers.
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33.  The use according to claim 32 wherein the cancer cells wherein the cancer
cells are selected from one or more of pancreatic carcinoma, glioblastoma, gastric
inoma, oesophageal carcinoma, ovarian carcinoma, renal carcinoma and thyroid
carcingma.
34, according to claim 32 wherein the cancer cells are selected from one
or more of primary cancer, breast cancer, colon cancer, prostate cancer, non-small cell
lung cancer, glioblastdna, lymphoma, and metastatic cancers.

35.  The use according td\ anyone of claims 32 to 34 wherein the amount of

dexanabinol, or a derivative thereRf, administered to a patient is sufficient to achieve a

plasma concentration of dexanabinol Ygom 10 to 20 M.

36. The use according to claim 29 wh¥gein the amount of dexanabinol, or a
derivative thereof, sufficient to achieve a plasm) concentration of at least 10 pM of
therapeutic agent and is maintained for at least 2 houlg in the patient.

37. A pharmaceutical composition comprising dexamwbinol, or a derivative
thereof, wherein the amount of dexanabinol, or a derivativd\ thereof, present is

sufficient to achieve a plasma concentration of dexanabinol from 10

achieve a plasma concentration of at least 10 pM of dexanabinol and is maintained

at least 2 hours in the patient.
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39.

A compound, method, composition or the use substantially as hereinbefore

cribed with reference to the accompanying examples.
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CLAIMS

What is claimed is:

1. Dexanabinol, or a derivative thereof, for the apoptosis of cancer other than
melanoma in a patient, wherein the cancer cells are selected from one or more of
primary cancer, breast cancer, colon cancer, prostate cancer, non-small cell lung
cancer, glioblastoma, lymphoma, mesothelioma, liver cancer, intrahepatic bile duct
cancer, oesophageal cancer, pancreatic cancer, stomach cancer, laryngeal cancer,
brain cancer, ovarian cancer, testicular cancer, cervical cancer, oral cancer,
pharyngeal cancer, renal cancer, thyroid cancer, uterine cancer, urinary bladder
cancer, hepatocellular carcinoma, thyroid carcinoma, osteosarcoma, small cell lung

cancer, leukaemia, myeloma, gastric carcinoma and metastatic cancers.

2 Dexanabinol, or a derivative thereof, according to claim 1 for the apoptosis of
cancer cells wherein the cancer cells are selected from one or more of pancreatic
carcinoma, glioblastoma, gastric carcinoma, oesophageal carcinoma, ovarian

carcinoma, renal carcinoma and thyroid carcinoma.

3. Dexanabinol, or a derivative thereof, according to claim 1 wherein the cancer
cells are selected from one or more of primary cancer, breast cancer, colon cancer,
prostate cancer, non-small cell lung cancer, glioblastoma, lymphoma, and metastatic

cancers.

4, Dexanabinol, or a derivative thereof, according to anyone of claims 1 to 3
which comprises a therapeutically effective amount sufficient for apoptosis of a

cancer cell.
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5. Dexanabinol, or a derivative thereof, according to anyone of claims 1 to 4
which comprises a therapeutically effective amount of dexanabinol, or a derivative

thereof, sufficient to inhibit tumourigenesis of a cancer cell.

6. Dexanabinol, or a derivative thereof, according to anyone of claims 1 to 5 in

combination with another cancer treating therapeutic agent.

7. Dexanabinol, or a derivative thereof, according to claim 6 in combination with
another cancer treating therapeutic agent wherein the other cancer treating therapeutic
agent is suitable for inhibition of tumourigenesis, inhibition of cell proliferation, or

induction of cytotoxicity.
8. Dexanabinol, or a derivative thereof, according to anyone of claims 1 to 5
wherein the cancer to be treated is premalignant, malignant, metastatic, or multidrug-

resistant, and combinations thereof.

9. Dexanabinol, or a derivative thereof, according to claim 8 wherein the cancer

is one or more metastatic cancers.
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10. The use of dexanabinol, or a derivative thereof, in the manufacture of a
medicament for the apoptosis of cancer, other than melanoma, in a patient, wherein
the cancer cells are selected from one or more of primary cancer, breast cancer, colon
cancer, prostate cancer, non-small cell lung cancer, glioblastoma, lymphoma,
mesothelioma, liver cancer, intrahepatic bile duct cancer, oesophageal cancer,
pancreatic cancer, stomach cancer, laryngeal cancer, brain cancer, ovarian cancer,
testicular cancer, cervical cancer, oral cancer, pharyngeal cancer, renal cancer, thyroid
cancer, uterine cancer, urinary bladder cancer, hepatocellular carcinoma, thyroid
carcinoma, osteosarcoma, small cell lung cancer, leukacmia, myeloma, gastric

carcinoma and metastatic cancers.

11. The use according to claim 10 wherein the cancer cells wherein the cancer
cells are selected from one or more of pancreatic carcinoma, glioblastoma, gastric
carcinoma, oesophageal carcinoma, ovarian carcinoma, renal carcinoma and thyroid

carcinoma.

12. The use according to claim 10 wherein the cancer cells are selected from one
or more of primary cancer, breast cancer, colon cancer, prostate cancer, non-small cell

lung cancer, glioblastoma, lymphoma, and metastatic cancers.

13.  The use according to claim 10 wherein the amount of dexanabinol, or a

derivative thereof, is a therapeutically effective amount sufficient to inhibit

tumourigenesis of a cancer cell.
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14.  The use according to claim 10 wherein the method comprises administration
of a therapeutically effective amount dexanabinol, or a derivative thereof, sufficient to

induce cytotoxicity in the cancer cell.

15.  The use according to anyone of claims 10 to 12 wherein the amount of
dexanabinol, or a derivative thereof, administered to a patient is sufficient to achieve a

plasma concentration of dexanabinol from 10 to 20 uM.

16.  The use according to claim 15 wherein the amount of dexanabinol, or a
derivative thereof, sufficient to achieve a plasma concentration of at least 10 uM of

therapeutic agent and is maintained for at least 2 hours in the patient.

17.  The use according to claims 10 or 16 wherein the cancer cells are

premalignant, malignant, metastatic or multidrug-resistant and combinations thereof.

18.  The use according to claim 17 which comprises administration of dexanabinol,
or a derivative thereof, in combination with another cancer treating therapeutic agent,

or a derivative thereof, separately, simultaneously or sequentially.

19.  The use according to claim 18 in combination with another cancer treating
therapeutic agent wherein the other cancer treating therapeutic agent is suitable for
inhibition of tumourigenesis, inhibition of cell proliferation, or induction of

cytotoxicity.
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20.  The use according to claim 18 wherein the other therapeutic agent comprises a
chemotherapeutic agent, immunotherapeutic agent, gene therapy or radio therapeutic

agent.

21.  The use according to claim 10 wherein the dexanabinol, or a derivative
thereof, is administered topically, transdermally, subcutaneously, intravenously, or

orally.

22.  The use according to claim 21 wherein the dexanabinol, or a derivative

thereof, is administered topically.

23. A pharmaceutical composition comprising dexanabinol, or a derivative
thereof, wherein the amount of dexanabinol, or a derivative thereof, present is

sufficient to achieve a plasma concentration of dexanabinol from 10 to 20 puM.

24, A pharmaceutical composition comprising dexanabinol, or a derivative
thereof, wherein the amount of dexanabinol, or a derivative thereof, sufficient to
achieve a plasma concentration of at least 10 uM of dexanabinol and is maintained for

at least 2 hours in the patient.
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