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METHOD AND COMPOSITION FOR TREATMENT OF CANCER
FIELD OF THE INVENTION

The present invention relates to a method for the treatment of cancer and in
particular, with a method for the treatment of liver cancer. The present invention

further relates to compositions for use in such treatment.
BACKGROUND OF THE INVENTION

Hepatocellular cancer (HCC) is one of the most lethal malignancies and ranks
world wide as the seventh most common cancer. There is considerable variation in its
incidence with it being the most common in Asian countries. Due to an insidious
onset, the majority of the HCCs are unresectable at diagnosis. Current
chemotherapeuﬁc agents used systemically in the treatment of HCCs have not been
very successful (1-5). In recent years advantages for regional delivery of drugs in
HCC has been described. This route of administration, while, sparing the rest of the
body from toxic effects, allows for the achievement of higher concentrations of the
drug directly at the tumor site. Furthermore, delivery of the drug in an oil such as
lipiodol, which is highly taken up and retained for long periods of time by liver
tumors, would further increase the selectivity of this route of administration (6-8).
This way, by achieving high local hepatic levels, hepatic tumors sensitive to
clofazimine or its analogues could be treated. However, the drug in question must be
extremely soluble in oil such as lipiodol to allow for proper delivery, and later,
sustained release of the drug from the lipid with in the tumor.

Clofazimine is a riminophenazine compound, with a molecular weight of
473.14 and a characteristic deep red to orange color nature under normal conditions
due to its complex heterocydlic structure (9). It emerged as the most active
antimycobacterial agent of a class of compound, the riminophenazine, synthesized by
the laboratories of the Medical Research council of Ireland from 1944, as part of a
project to find a treatment for tuberculosis. Several hundred derivatives of
clofazimine have been synthesized and tested in the laboratory for potential

therapeutic uses.
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Ci

N - N=CHICH,),

Structure of clofazimine: [Cy; Hy, CL, Ny; 3-(4-chloroanilino)-10-(4-chlorophenyl)-2, 10-
dihydro-2-(isopropylimine)-phenazine]

Clofazimine has been used in the treatment of mycobacterial diseases since
1962. Itis clinically effective and safe in the management of a number of diseases and
is mainly employed in combination with dapsone and rifampin in the treatment of
multibacillary leprosy. Currently the major use of clofazimine is in the World Health
Organization multiple drug therapy for lepromatous leprosy. Clofazimine is generally
considered to be a safe drug. Nevertheless, there are some drawbacks and side effects
associated with its use. The side effects are normally mild, dose related and reversible.
The most common side effect seen is a red brown discoloration of the skin, which is
visible in all patients on high doses. Certain cultures, particularly some Asian races,
find the associated coloration stigmatizing and unacceptable, and this is the major
cause of noncompliance in treatment regimes (9-12).

The antimicrobial effects of clofazimine or its analogues have been the subject
of numerous scientific publications and patents.

Recently two groups of investigators have reported using oral clofazimine in
the treatment of HCC. Ruff et al. (13) reported that, 10% (3/30) of their patients (HCC)
under treatment with clofazimine, had objective response, while, 43% (13/30) had
stabilization of the disease for up to 20 months. In a following study, Falkson et al.
(14) reported no objective response in any of their patients under treatment for HCC
with clofazimine alone.

Van Rensburg et al. has reported the activity of clofazimine against FaDu , a
human squamous cell carcinoma, PLC/PRF 5 a human HCC cell line in vitro and

chemically induced sarcomas of mice and the mammary tumors of rats in vivo (15, 16).
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Similarly, Sri-Pathmanthan, has shown clofazimine to be active ageinst human lung
cancer cells under both in vitro and in vivo (nude mice xenografts) conditions (17).
More recently US Patent No. 5,763,443 (the disclosure of which is incorporated herein
by reference) has suggested multi drug resistance (MDR) activity for

riminophenazines.

SUMMARY OF THE INVENTION

The present inventors have shown clofazimine is a potent inhibitor of the
proliferation of a range of liver and colorectal cancer cell lines.

Accordingly, in a first aspect, the present invention provides a method for the
treatment of a tumour in a subject, the method comprising regional delivery to the site
of the tumour a composition comprising a therapeutically effective amount of a

compound of Formula I:

N NR;

- e

Ry N NH
Formula I

in which R, and R, are selected from the group consisting of hydrogen atoms, halogen
atoms, C; - G, alkyl radicals, C, - C; alkoxy radicals, fluoromethoxy and
trifluoromethyl radicals, R, is selected from the group consisting of hydrogen and
halogen atoms, R, is selected from the group consisting of hydrogen atoms, C, - C;
alkyl, N,N-dialkylaminoalkyl, C; - Cy, cycloalkyl, methylcyclohexyl,
hydroxycyclohexyl, eycloalkylmethyl, piperidyl, alkyl substituted piperidyl and N-
benzyl substituted piperidyl, and n is a number from 1 to 3 inclusive; or an analogue

or metabolite thereof.
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DESCRIPTION OF FIGURES

Figure1:  Cell proliferation in human hepatoma cell line HepG2 as measured by
3[H]thymidine incorporation and expressed as counts per minute (CPM). Cells were
treated in culture for 5 days with different concentrations of clofazimine (CE, 0-5 pM).
Values represent mean + s.e.m. of counts per minute (CPM) which is directly
proportional to the number of viable cells present in each well at the end of the

treatment period.

Figure 22 HepG2 cells plated in 6 well plates were treated with clofazimine (0-5
mM) for 1, 3, or 7 days and viable cells remaining were counted using Trypan blue dye
method. All counts were obtained in quadruplicate. Values represent mean

+ standard error.

Figure 3: Rat hepatoma cells, novikoff, were grown in test tubes and treated for 1, 3
or 7 days with different concentrations of clofazimine (0-10 mM). At the end of
treatment period, the number of viable cells remaining was counted using the Trypan
Blue method. All counts were obtained in triplicate and the values represent mean

+ standard error.

Figure 4:  Inhibition of cell proliferation by clofazimine in human hepatoma cell line
HepG2. Cells plated in 24 well plates, were treated in culture for 1 day with
clofazimine (CF, 5 pM), lipiodol (L, 100 pl), or clofazimine-lipiodol (CF/L) and
thoroughly washed. Cells were then incubated with medium alone (no drug or
lipiodol added) for an extra 9 days. Cell proliferation was measured by
3[H]thymidine incorporation assay and results (mean + s.e.m.) are expressed as counts

per minute (CPM).

Figure 5:  Rats (male S.D.) were inoculated in the liver with 2 x 10° rat liver tumor
cells. 7 days later, another laprotomy was performed and after measuting tumor
volume (V1), through a catheter placed into the hepatic artery 100 ul of sterile normal
saline, lipiodol or clofazimine (0.4 mg dissolved in 100 pl of lipiodol) was slowly

infused. 7 days later, animals were euthansed, and tumor volume (V2) measured.

Figure 6:  Plasma samples from animals treated with a single intrahepatic arterial

dose of clofazimine (0.4 mg in 100 pl of lipiodol) were analyzed for total bilirubin.
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Blood was collected through cardiac puncture, 7 days post drug treatment just prior to

animal euthanasia.

Figure7:  Rats (male S.D.) were inoculated in the liver with 2 x 10° rat liver tumor
cells. 7 days later, another laprotomy was performed and the tumor volume (V1),
measured. 24 hours later, animals were treated orally with either the vehicle [0.5%
carboxymethyl cellulose (CMC)] or clofazimine (50 mg/kg in 0.5 %CMC suspension)
ance daily for 7 days. At the end of this period and 24 hours after the last dose,

animals were euthanased, and tumor volume (V2) measured.

Figure 8: [3H]thymidine incorporation expressed as counts per minute in LOVO cells
(colorectal cancer cell line) treated in culture for 5 days with different concentrations of

clofazimine.

JP 2004-536857 A 2004.12.9
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DETAILED DESCRIPTION OF THE INVENTION

The present inventors have shown that regional administration of the
riminophenazine compound to the liver provides a number of advantages in the
treatment of liver tumours. The present inventors also believe that this benefit may
also be obtained through regional delivery of the riminophenazine compound to
turmours of other cancers such as colorectal cancer, lung cancer, breast cancer, prostate
cancer, pancreatic cancer, gastric cancer, ovarian cancer, mesothelioma, renal cancer
and liposarcoma.

Accordingly, in a first aspect the present invention consists in a method of
treatment of a tumour in a subject, the method comprising regional delivery to the site
of the tumour a composition comprising a therapeutically effective amount of a

compound of Formula I:

- e

Ry N NH
Formula I

in which R, and R, are selected from the group consisting of hydrogen atoms, halogen
atoms, C; - G, alkyl radicals, C, - C; alkoxy radicals, fluoromethoxy and
trifluoromethyl radicals, R, is selected from the group consisting of hydrogen and
halogen atoms, R, is selected from the group consisting of hydrogen atoms, C, - C,
alkyl, N,N-dialkylaminoalkyl, C; - Cy, eycloalkyl, methylcyclohexyl,
hydroxycyclohexyl, cycloalkylmethyl, piperidyl, alkyl substituted piperidyl and N-
benzyl substituted piperidyl, and nis a number from 1 to 3 inclusive;
or an analogue or metabolite thereof.

Preferably R, substitution occurs in the 1 position and is preferably Cl.

JP 2004-536857 A 2004.12.9
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Itis preferred that n=1, R is Cl, R, is H, R is CH(CH,), and R, is CL

It is particularly preferred that riminophenazine compound is clofazimine.

The method of the present is particularly suitable for the treatment of tumor of
the liver. The tumor may be a hepatoma (primary liver cancer) or a secondary cancer
in the liver. Preferably regional delivery to the liver is via the hepatic artery.

The method of the present invention may also be used to treat other cancers, for
example, colorectal cancer, lung cancer, breast cancer, prostate cancer, pancreatic
cancer, renal cancer or secondary metastases in other organs.

Regional delivery of the riminophenazine compound may be achieved by
administering the compound in a pharmaceutically acceptable formulation. The
composition may be administered as continuous infusion of a solution via a pump
through the major artery of the diseased orgarn for example hepatic artery for
hepatomas. Furthermore, the composition may be administered intraperitoneally as a
suspension to treat peritoneal disease arising from ovarian, pancreatic, gastric, or any
other cancer.

The formulation preferably comprises a lipid. Particularly preferred are lipids
for which the tumor is avid so that high concentrations of the drug may be delivered to
the tumor.

Itis preferred that the lipid is an oil, prefei‘ably an oil which can be imaged by
an external means e.g. CT or MRI or PET. It is preferred that the oil is an iodised oil, in
particular lipiodol, an iodinated ethyl ester of the poppy seed oil. In another preferred
emodiment the oil is an ethyl ester of linoleic acid which may be iodinated.

While it is presently preferred that the oil is lipiodol it will be understood any
oil meeting the following criteria would be suitable for regional delivery of the
compound:

1) compatible with blood, and
2) suitable solvent for clofazimine or other nominated riminophenazines

Ttis also preferred that oil allows external monitoring of the depot. As such the
oil may bear a component, chemical group or substituent which enables detection by
any external means e.g. CT, MRI, PET.

Non-limiting examples of oils which may used include soybean oil (see Tibell et
al, Transpl Int 1993 6:69-72), cotton seed oil, safflower oil, fatty acid monoglyceride,
medium chain tryglyceride and edible oils such as olive oil, peanut oil, walnut oil, cod
liver oil etc. A range chromatographically purified oils are available from Larodan
Fine Chemicals AB (www.larodan.se).

As is well known all such oils (like Lipiodol) have to be used with a surfactant
to be safe when injected into the circulation (see the patent of Guerbet, GB1081551).

JP 2004-536857 A 2004.12.9
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Non-limiting examples of other lipids which may be used include nitroxyl fatty
acid, NFA for use in MRI (see Gallez et al, Magn Reson Med 1993 30:592-599),
polyiodinated triglycerides for CT (see Weichert et al, ] Med Chem 1995 38:636-646)
and polyiodinated triacylglycerols for CT (see Weichert et al, ] Med Chem 1986
29:2457-65).

Compared to systemic administration, regional delivery using a lipid such as
lipiodol allows achievement of higher drug concentrations in the tumour site while
reducing the degree of exposure of other body organs to the unwanted effects of the
drug and consequently reducing the number and the severity of side effects. In HCC
this can be made even more selective and effective by choosing lipiodol as the vehicle
for the drug delivery.

When injected into the hepatic artery, the oil is retained by HCCs for several
weeks to over a year but is cleared from the normal liver parenchyma within 7 days.
Without wishing to restrict the present invention in any way, one of the hypotheses in
attempting to explain lipiodol retention in HCCs suggests that these cells are unable to
clear lipiodol because they lack a reticuloendothelial kupffer cell component. The
present inventors have previously shown that in vitro, vitamin D compounds such as
1, 25-dihydroxyvitamin D3 dissolved in lipiodol produce a profound and sustained
inhibitory effect on HepG2 cells and when injected through the hepatic artery of
tumour bearing rats, the drug is retained within the tumour (See International Patent
Application Nos. PCT / AU98/00440 and PCT/ AU99/00323 the disclosure of which is
incorporated herein by reference).

On the basis of the present inveritors experience with dofazimine, lipiodol, and
hepatoma cell lines, they believe that administration of clofazimine, dissolved in an oil
such as lipiodol and administered through the hepatic artery, will lead to the
sustained release of the drug from the oil within the tumour cells leading to sustained
inhibition of proliferation of the tumour cells.

These unique characteristics of lipiodol coupled with the potency and lipid
solubility of clofazimine, makes the combination an attractive formulation for
intrahepatic arterial administration in patients with HCC.

Determining the therapeutically effective amount of the riminophenazine
compound can be done based on animal data using routine computational methods.
Typically, the concentration of the riminophenazine compound will be at least about
0.1uM and generally in the range of about 0.1 to about 10uM

Clofazimine is a very lipid soluble compound with a log p value of 7.4
[(octanol / water) 9.

JP 2004-536857 A 2004.12.9



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

15

20

(29)

WO 03/007957 PCT/AU02/00954

In a second aspect, the present invention provides a pharmaceutiral
composition for use in the treatment of a tumour in a subject, the composition
comprising a lipid carrier and a compound of Formula I at a concentration of at least

0.1 uM:

N NR3

- /o

Ry N NH
Formula I

in which R, and R, are selected from the group consisting of hydrogen atoms, halogen
atoms, C, - C; alkyl radicals, C; - C; alkoxy radicals, fluoromethoxy and
trifluoromethyl radicals, R, is selec’tea from the group consisting of hydrogen and
halogen atoms, R; is selected from the group consisting of hydrogen atoms, C, - C;
alkyl, N,N-dialkylaminoalkyl, C; - C,, cycloalkyl, methyleyclohexyl,
hydroxycyclohexyl, cycloalkylmethyl, piperidyl, alkyl substituted piperidyl and N-
benzyl substituted piperidyl, and n is a number from 1 to 3 inclusive;
or an analogue or metabolite thereof.

Preferably R, substitution occurs in the 1 position and is preferably Cl.

Itis preferred that n=1, R, is Cl, R, is H, Ryis CH(CHS), and R, is Cl.

Itis particularly preferred that riminophenazine compound is clofazimine.

Tt is preferred the lipid carrier is a lipid for which the tumor is avid so that high
concentrations of the drug may be delivered to the tumor.

Tt is preferred that the lipid is an oil, preferably an oil which can be imaged by
an external means e.g. CT or MRI or PET. Itis preferred that the oil is an iodised ail, in

particular lipiodol, an iodinated ethyl ester of the poppy seed oil.
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10

While it is presently preferred that the oil is lipiodol it will be understood any
oil meeting the following criteria would be suitable for regional delivery of the
compound:

1) compatible with blood, and
2) suitable solvent for clofazimine or other nominated riminophenazines

It is also preferred that oil allows external monitoring of the depot. As such the
oil may bear a component, chemical group or substituent which enables detection by
any external means e.g. CT, MRI, PET.

Non-limiting examples of oils which may used include soybean oil (see Tibell et
al, Transpl Int 1993 6:69-72), fatty acid monoglyceride, medium chain tryglyceride and
edible oils such as olive oil, peanut oil, walnut oil, cod liver oil etc

As is well known all such oils (like Lipiodol) have to be used with a surfactant
to be safe when injected into the circulation (see the patent of Guerbet, GB1081551).

Non-limiting examples of other lipids which may be used include nitroxyl fatty
acid, NFA for use in MRI (see Gallez et al, Magn Reson Med 1993 30:592-599),
polyiodinated triglycerides for CT (see Weichert et al, ] Med Chem 1995 38:636-646)
and polyiodinated triacylglycerols for CT (see Weichert et al, ] Med Chem 1986
29:2457-65).

Preferably the riminophenazine compound is present in the composition in a
concentration of at least about 0.5 uM. The upper limit on the concentration of
riminophenazine compound is determined by the solubility of the compound. Ttis
preferred, however, that the concentration of the riminophenazine compound is in the
range of about 0.1 to about 10 uM.

In a further aspect the present invention consists in the use of a compound of

Formula I:

JP 2004-536857 A 2004.12.9
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Rqn

N4
l AN

N NR;

R4n
= /X
Ry N NH
Formulal

in which R, and R, are selected from the group consisting of hydrogen atoms, halogen
atoms, C, - C alkyl radicals, C, - C; alkoxy radicals, fluoromethoxy and
triffucromethyl radicals, R; is selected from the group consisting of hydrogen and
halogen atoms, Ry is selected from the group consisting of hydrogen atoms, C; - C;
alkyl, N,N-dialkylaminoalkyl, Cs - Cy, cycloalkyl, methylcyclohexyl,
hydroxyeyclohexyl, cycloalkylmethyl, piperidyl, alkyl substituted piperidyl and N-
benzyl substituted piperidyl, and n is a number from 1 to 3 inclusive; or an analogue
or metabolite thereof; in the preparation of a medicament for the treatment of tumours
in a subject, the medicament being adapted adapted for regional delivery to the site of
the tumour.

Preferably R, substitution occurs in the 1 position and is preferably Cl.

Ttis preferred that n=1, R, is Cl, R, is H, Ry is CH(CH,), and Ry is CL.

Tt is particularly preferred that riminophenazine compound is clofazimine.

The medicament is particularly suitable for the treatment of tumor of the liver.
The tumor may be a hepatoma (primary liver cancer) or a secondary cancer in the
liver. Preferably regional delivery to the liver is via the hepatic artery.

The medicament may also be used to treat other cancers, for example, colorectal
cancer, lung cancer, breast cancer, prostate cancer, pancreatic cancer, renal cancer or
secondary metastases in other organs.

The medicament preferably further comprises a lipid. Particularly preferred
are lipids for which the tumor is avid so that high concentrations of the drug may be

delivered to the tumor.
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It is preferred that the lipid is an oil, preferably an oil which can be imaged by
an external means e.g. CT or MRI or PET. Itis preferred that the oil is an iodised oil, in
particular lipiodol, an jodinated ethyl ester of the poppy seed oil.

While it is presently preferred that the oil is lipiodol it will be understood any
oil meeting the following criteria wotld be suitable for regional delivery of the
compound and external monitoring of the depot:

1) compatible with blood

2) suitable solvent for clofazimine or other nominated riminophenazines

3) bearing a component, chemical group or substituent which enables detection by any
external means e.g. CT, MRI, PET.

Non-limiting examples of oils which may used include soybean oil (see Tibell et
al, Transpl Int 1993 6:69-72), cotton seed oil, safflower oil, fatty _acid monoglyceride,
medium chain tryglyceride and edible oils such as olive oil, peanut oil, walnut oil, cod
liver oil etc. A range chromatographically purified oils are available from Larodan
Fine Chemicals AB (www.larodan.se).

As is well known all such oils (like Lipiodol) have to be used with a surfactant
to be safe when injected into the circulation (see the patent of Guerbet, GB1081551).

Non-limiting examples of other lipids which may be used include nitroxyl fatty
acid, NFA for use in MRI (see Gallez et al, Magn Reson Med 1993 30:592-599),
polyiodinated triglycerides for CT (see Weichert et al, ] Med Cherm 1995 38:636-646)
and polyiodinated triacylglycerols for CT (see Weichert et al, ] Med Chem 1986
29:2457-65).

Compared to systemic administration, regional delivery using a lipid such as
lipiodol allows achievement of higher drug concentrations in the tumour site while
reducing the degree of exposure of other body organs to the unwanted effects of the
drug and consequently reducing the number and the severity of side effects. In HCC
this can be made even more selective and effective by choosing lipiodol as the vehicle
for the drug delivery.

As used herein the term "regional delivery", and variations such as "regionally
delivering", means delivery either directly to the tumour, delivery to a vessel directly
supplying the affected organ, such as the hepatic artery for liver cancer, or delivery to
a body cavity proximal the tumour, such as intraperitoneally for pancreatic cancer.

As used herein the term "individual" is used in its broadest sense and is

intended to cover human and non-human animals
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Thmughout this specification the word "comprise”, or variations such as
"comprises" or "comprising”, will be understood to imply the inclusion of a stated
element, integer or step, or group of elements, integers or steps, but not the exclusion
of any other element, integer or step, or group of elements, integers or steps.

All publications mentioned in the specification are herein incorporated by
reference.

Any djscussion of documents, acts, materials, devices, articles or the like which
has been indluded in the present specification is solely for the purpose of providing a
context for the present invention. Tt is not to be taken as an admission that any or all
of these matters form part of the prior art base or were common general knowledge in
the field relevant to the present invention as it existed in Australia before the priority

date of each claim of this application.

In order that the nature of the present invention may be more fully understood
the invention will now be described with reference to the following non-limiting

embodiments.
EXAMPLE 1

In vitro tests against liver cancer cells

Method: [°H]Thymidine incorporation assay was employed to study the effect of
cdofazimine on cell proliferation. Here, adherent cells (5/000-10/000) were plated into
24-well Corning tissue culture dishes and exposed to culture medium (MEM 5% FBS)
containing the vehicle or different concentrations of clofazimine (10 to 10°moles per
liter). For Novikoff which is a detached rat cell line, 2000 cells were suspended in 2 ml
of DMEM (5%FBS) and kept under the same condition as for attached cells. Media
were replaced with fresh media on alternate days. At the end of the treatment period
(5-10 days), cell cultures were assayed for thymidine incorporation by the addition of
0.5u Ci of [3H]thymidine to each well for the last 4 h of culture, The amount of
radioactivity incorporated was determined using a B-scintillation counter (18). Results
are presented as the actual counts per minute against the concentration of the drug
used in the culture media or as % inhibition (reduction in thymidine incorporation
compared to controls). Treatment of different liver cancer cell lines, HUH-7, HepG2,
SKHEP-1, Hep3-B (human cell lines) and Novikoff (rat cell line) with clofazimine led
to dose-dependent inhibition of [3H]thymidine incorporation by these cells (Table 1
and Fig. 1).
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Table 1: Effect of clofazimine on the proliferation ([3H]thymidine incorporation) of

liver cancer cell lines in vitro.

[Clofazimine uM |
Cell line
0.01 0.1 0.5 1.0 5.0

HUH-7 0 383+72 51.1+34 889+ 1.1 96.7 £ 0.9
HepG2 21.0+19 [382+22 529+47 75.6+2.7 92419
SKHEP-1 303+29 62.7+7.1 69.0+3.2 709 +2.1 97.1+17
Hep3-f 284474 623+3.1 916+1.1 94.3+0.07 95.4+1.4
Novikoff 0 0 11.7+3.3 189+2.9 42.7 4.1

Values represent mean + s.e.m of % inhibition of [3H] thymidine incorporation
(compared to control) for each cell line when treated for 5 days with different
concentrations of clofazimine.

These results show that, the human cell lines are quite susceptible to the
antiproliferative effects of clofazimine while, the rat cell line Novikoff which generally
is a very resistant cell line to chemotherapy and radiotherapy (19) shows modest
susceptibility at higher drug concentrations. Amongst the human liver cancer cell
lines tested, Hep3-P exhibited the highest degree of susceptibility to the

antiproliferative effects of clofazimine (Figure 1).
EXAMPLE 2

In vitro test against HepG2 cells
HepG2 cells plated in 6 well plates were treated with clofazimine (0-5 pM) for

1, 3, or 7 days and viable cells remaining were counted using Trypan blue dye method.

All counts were obtained in quadruplicate. The results are shown in Figure 2 where

the values represent mean =+ standard error.
EXAMPLE 3
In vitro test against rat hepatoma cells, novikoff

Rat hepatoma cells, novikoff, were grown in test tubes and treated for 1, 3 or 7
days with different concentrations of clofazimine (0-10 pM). At the end of treatment
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period, the number of viable cells remaining was counted using the Trypan Blue
method. All counts were obtained in triplicate and the values represent mean

+ standard error. The results are shown in Figure 3.
EXAMPLE 4

In vitro test against liver cancer cells using lipiodol
It has been shown that, certain oils and lipiodol in particular are taken up and

retained by liver cancer cells. In this respect we have shown that:

o under cell culture conditions, lipiodol is highly taken up by liver cancer cells (18)

s inrats bearing liver tumors, lipiodol is taken up and retained with in the tumor
(19)

¢ in patients with liver tumors, administration of large doses of 1,25-
dihydroxyvitamin D3 dissolved in lipiodo! and infused through the hepatic
artery, does not lead to the development of hypercalcemia

¢ clofazimine is highly soluble and stable in lipiodol

To investigate if clofazimine dissolved in lipiodol is taken up and released
gradually with in the cell to produce a sustained antiproliferative effect, the following
experiment was carried out.

Subconfluent HepG2 cells were plated in 24 well tissue culture plates at 10/000
cells per well and incubated for 24 h in an incubator at 37 °C with humidified 5% CO,
atmosphere. The medium was then replaced with one containing a 5 u M
concentration of clofazimine prepared in either MEM or MEM plus lipiodol (0.5%
v/v). To do this, clofazimine dissolved in ethanol, was placed in the test tube, the
ethanol evaporated under a stream of nitrogen gas, and the drug recovered by the
addition of lipiodol and finally reconstituted in medium to give the desired
concentrations of the drug and lipiodol. Two groups of control cells were treated
either with clofazimine made up in the medium (no lipiodol) or with Iipiodol
containing medium (no drug). 24 hours later, for all cells, the medium was replaced
with normal medium containing neither drug nor lipiodol. From here onwards,

media was replaced on alternate days, for the following 9 days. At the end of the

treatment period, cells were assayed for thymidine incorporation (as described above).

Results obtained (Figure 4) reveal that, brief treatment of HepG2 cells with
clofazimine dissolved in lipiodol and diluted in cell culture media (0.5% V/V), results
in sustained inhibition of proliferation of the cells, long after (9 days) the removal of
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the drug from the cell culture media. This is probably due to the uptake of the oil by
the cells followed by the sustained release of the drug from it with in the cell.

From these in-vitroresults it may be assumed that, lipiodol taken up by the
cells act as drug depots leading to the continuous exposure of the cells to clofazimine,
long after the removal of the drug from the medium, Consequently, proliferation and
hence [3H]thymidine incorporation is significantly (p<0.01) reduced in cells exposed

to the clofazimine/lipiodol treatment.
EXAMPLE 5

In vivotests in novikoff tumor bearing rats

To investigate whether dofazimine dissolved in lipiodol is active in vivo, the

. novikoff rat tumor model was employed. Here, the following procedure was carried

out. Rats were given a general anesthetic (halothane gas) and a lapratomy performed.
Then 2 x 10° novikoff cells suspended in 100 pL of medium were instilled beneath the
liver capsule using a 26G 3/8 tuberculin needle. The abdominal incision was closed
with sutures. All procedures were carried out under general anesthesia and sterile
conditions.

Seven days later, another lapratomy was performed and after measuring tumor
volume (V1), through a catheter placed into the hepatic artery 100 ul of sterile normal
saline, lipiodol or clofazimine (0.4 mg dissolved in 100 pl of lipiodol) was slowly
infused. 7 days later, animals were euthansed, and tumor volume (V2) measured. The

results are shown in Figure 5.
EXAMPLE 6

Bilirubin measurement

Plasma samples from animals treated with a single intrahepatic arterial dose of
clofazimine (0.4 mg in 100 pl of lipiodol) were analyzed for total bilirubin. Blood was
collected through cardiac puncture, 7 days post drug treatment just prior to animal

euthanasia. The results are shown in Figure 6.
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EXAMPLE 7

Oral administration of clofazimine

Rats (male S.D.) were inoculated in the liver with 2 x 10° rat liver tumor cells, 7
days later, another laprotomy was performed and the tumor volume (V1), measured.
24 hours later, animals were treated orally with either the vehicle [0.5% carboxymethy!
cellulose (CMC)] or clofazimine (50 mg/kg in 0.5 %CMC suspension) once daily for 7
days. At the end of this period and 24 hours after the last dose, animals were

euthanased, and tumor volume (V2) measured. The results are shown in Figure 7.

EXAMPLE 8

In vitro tests against human colorectal cancer cells

We have also shown for the first time, that, iz vitro, treatment of colorectal cell
lines C-170, HT-29 and LOVO with clofazimine, leads to profound inhibition of
proliferation of these cells as measured by [3H]thymidine incorporation (Fig. 8). Other
colorectal cancer cells (HT-29 and C-170) were also suppressed in vifroin a similar
manner to LOVO where, over a 5 day treatment period, 1uM concentrations of
clofazimine produced > 70% inhibition of cell proliferation in these 2 cell lines as well.

These results show that, rats treated with clofazimine dissolved in lipiodol have
substantially smaller tumors than lipiodol or saline treated animals. This is in
agreement with the above described in vitro results showing that, clofazimine-lipiodol
is probably originally taken up and stored in the tumor cells and then released to
produce a pharmacologically effective concentration in the tumor vicinity leading to
inhibition of tumor growth. Furthermore, the ability to inhibit i vivo proliferation of
novikoff cells is quite interesting in that, novikoff is generally a resistant cell line and
was the least sensitive cell line to clofazimine in the in-vitro studies (Table 1).

Based on these results it is believed that, in patients with tumours, in particular
liver cancer, clofazimine dissolved in lipiodol and administered regionally, will be
taken up by tumor cells causing high local concentrations of the drug and leading to
efficacy, while, at the same time, sparing rest of the body from undesirable exposure to
high concentrations of the drug.
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It will be appreciated by persons skilled in the art that numerous variations
and / or modifications may be made to the invention as shown in the specific
embodiments without departing from the spirit or scope of the invention as broadly
described. The present embodiments are, therefore, to be considered in all respects as

illustrative and not restrictive.
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CLAIMS
1. A method of treatment of a tumour in a subject, the method comprising

regional delivery to the site of the tumour a composition comprising a therapeutically

effective amount of a compound of Formula I:

Rin
R
=

N_ . NR;

= / X Ran
Ry N NH \
Formula I

in which R; and R, are selected from the group consisting of hydrogen atoms, halogen
atoms, C, - C; alkyl radicals, C; - C; alkoxy radicals, fluoromethoxy and
trifluoromethyl radicals, R, is selected from the group consisting of hydrogen and
halogen atoms, R; is selected from the group consisting of hydrogen atoms, C; - C,
alkyl, N,N-dialkylaminoalkyl, C; - C,, cycloalkyl, methyleyclohexyl,
hydroxycyclohexyl, cycloalkylmethyl, piperidyl, alkyl substituted piperidyl and N-
‘benzyl substituted piperidyl, and n is a number from 1 to 3 inclusive;

or an analogue or metabolite thereof.

2. A method according to claim 1 wherein the R; substitution occurs in the 1
position and is preferably CL.

3. A method according to claim 1 or claim 2 wherein n=1, R, is Cl, Ryis H, Ry is
CH(CH,), and R, is Cl.

4. A method according to any one of claims 1 to 3 wherein the riminophenazine
compound is clofazimine.

5. A method according to any one of claims 1 to 4 wherein the tumour is

hepatoma or a secondary cancer in the liver.
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6. A method according to any one of claims 1 to 5 wherein the regional delivery is
via the hepatic artery.

7. A method according to any one of claims 1 to 4 wherein the tumour is selected
from the group consisting of colorectal cancer, lung cancer, breast cancer, prostate
cancer, pancreatic cancer, renal cancer and secondary metastases in other organs.

8. A method according to any one of claims 1 to 7 wherein the composition is
administered as continuous infusion of a solution via a pump through a major artery.
9. A method according to any one of claims 1 to 7 wherein the composition is
administered intraperitoneally.

10. A method according to any one of claims 1 to 9 wherein the composition
further comprises a lipid.

11. A method according to claim 10 wherein the lipid is a lipid for which the tumor
is avid.

12. A method according to claim 10 or 11 the lipid is an oil, preferably an oil which
can be imaged by an external means e.g. CT or MRI or PET.

13. A method as claimed in claim 11 wherein the oil is an iodised oil.

14. A method as claimed in claim 11 wherein the oil is lipiodol.

15. A method according to claim 10 wherein the lipid is selected from the group
consisting of soybean o, fatty acid monoglyceride, medium chain tryglyceride, olive
oil, peanut oil, walnut oil, cod liver oil, nitroxyl fatty acid, ethyl linoleate,
polyiodinated triglycerides and polyicdinated triacylglycerols.

16. A pharmaceutical composition for use in the treatment of a tumour in a subject,
the composition comprising a lipid carrier and a compound of Formula I at a

concentration of at least 0.1 pM:

R4n
S
=

Ry N NH

Formula I
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in which R; and R, are selected from the group consisting of hydrogen atoms, halogen
atoms, C, - G, alkyl radicals, C, - C; alkoxy radicals, fluoromethoxy and
trifluoromethyl radicals, R, is selected from the group consisting of hydrogen and
halogen atoms, R, is selected from the group consisting of hydrogen atoms, C, - C,
alkyl, N,N-dialkylaminoalkyl, C; - Cy; cycloalkyl, methylcyclohexyl,
hydroxycyclohexyl, cycloalkylmethyl, piperidyl, alkyl substituted piperidyl and N-
benzyl substituted piperidyl, and n is a number from 1 to 3 inclusive;

or an analogue or metabolite thereof.

17. A composition according to claim 16 wherein the R; substitution occurs in the 1
position and is preferably Cl.

18. A composition according to claim 16 or 17 wherein n=1, R, is CL, R, is H, Ry is
CH(CH), and Ry is CI.

19. A composition according to any one of claims 16 to 18 wherein the

riminophenazine compound is clofazimine.

20. A composition according to any one of claims 16 to 19 wherein the lipid carrier
" is a lipid for which the tumor is avid.

21. A composition according to any one of claims 16 to 20 wherein the lipid is an

oil.

22. A composition according to claim 21 wherein the il is an iodised oil.

23. A composition according to claim 21 wherein the oil is lipiodol.

24. A composition according to any one of claims 16 to 19 wherein the lipid is
selected from the group consisting of soybean cil, fatty acid monoglyceride, medium
chain tryglyceride, olive oil, peanut oil, walnut oil, cod liver oil, nitroxyl fatty acid,
ethyl linoleate, polyiodinated triglycerides and polyiodinated triacylglycerols.

25. A composition according to any one of claims 16 to 24 wherein the
riminophenazine compound is present in the composition in a concentration of at least
about 0.5uM.

26. A composition according to any one of claims 16 to 25 wherein the
concentration of the riminophenazine compound is in the range of about 0.1 to about
10 uM.

JP 2004-536857 A 2004.12.9



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

WO 03/007957

counts per minute

(44)

PCT/AU02/00954

1/8

Figure 1

12000+

0 001 01 05 1
[clofazimine] pmol/L

JP

2004-536857 A 2004.12.9



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

WO 03/007957

Cell number per well x 10°
o (=3 (52 (=] o

o

2/8

Figure 2

control

0.1uM

0.5 uM

1.0 uM
5.0 uM

1 3

Days of clofazimine treatment

7

(45)

PCT/AU02/00954

JP

2004-536857 A 2004.12.9



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

WO 03/007957
3/8
Figure 3

D 750
2
*
g

5 500
o
=
Q
a

£ 250
3
<
3
[&]

0

— T T
o 1 3 7

Days of clofazimine treatment

(46) JP 2004-536857

PCT/AU02/00954

—=— 0 uM Clofazimine
—— 0.5 pM

—*—1uM

—o—5 uM

——10 pM

A 2004.12.9



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

WO 03/007957

(47)

PCT/AU02/00954
4/8
Figure 4
20000+
= —
T
= =
& 10000 ==
===
c CF L CF/L
Treatment

JP

2004-536857 A 2004.12.9



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

WO 03/007957

(V2-V1)/V1 x 100%

(48)

PCT/AU02/00954
5/8

Figure 5

p=0.702
300 p=0.0038
200

[¥] T
-100 n=11 n=20 n=20
Saline Lipiodol  Clofazimine/Lif
Treatment

JP

2004-536857 A 2004.12.9



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

WO 03/007957

Total Bilirubin (umol/L)

10.0+

5.0+

2.54

0.0-

Saline

6/8

Figure 6

Lipiodol
Treatment

Clofazimine

(49)

PCT/AU02/00954

JP

2004-536857 A 2004.12.9



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

WO 03/007957

(V2-V1)/V1 x 100%

(50) JP 2004-536857 A 2004.12.9

PCT/AU02/00954
7/8
Figure 7
300 -
n=5
n=6
200
100
0
3 @
] £
z £
g i
5
o



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

WO 03/007957

(51)

PCT/AU02/00954

8/8

Figure 8

LOVO

counts per minute

[Clofazimine] pmol/L

JP

2004-536857 A 2004.12.9



(52) JP 2004-536857 A 2004.12.9

Oooooooao

000000015030 270 (2003.3.27)

Ooo0oo0ooooao

goooooooooooonOoooao

Oooo0oooooooaooao

oooooooao

Ooo0O0ooonoao

Ooo0oo0oo0oo0oo0oo0oo0oao

Oooogooao
godooooooooooo0obooo0obooooootoooooooboooboooooonooan
gooooooooooooooooooooooooooooooooooooonodo
oo

Oo0oogand

[

E Rqn

[ \741

[ |

[

[ Z

[

: N NR;

[

[

[

| g /e

: R, N NH

: -

[ =S|

[

O
goobomn,0o0R,000D0O0O0OO0DbOoo0obuouobcoc;boobboobc,ocgouoboao
I 0 R A A B A A W W W A - P M AR W AR W A
goboobuoobuoobbooooboobUdRrR;b00boboobobc,0Cc,0b00DOOOON,NO
gooobouoogobogooc b, boD0oDUobUoboDU0obUoUooboDobogoooao
gooooooooooooo0ooooobooooootooooobooooboobooboooooonooao
NOOODOOoOooooOOoOOoOOoOOoOooououououotououooooono000bODODO0OOOOO
0o

Ooo0O0oooao

R,O0O0O0OD0OODD0ODODDODODDODOOCcCIOODOoOooDOoDbDOoOooDOoDOO

Oooogooao

n0000OO0OROCIDOOOR,0H0DOO0OR,0CH(CH;),0000000R,0CIOO0DODO
ODo0O0O00O00O0O0O0O0o
0000

O

O 0Ooooo

oo

O

O Oood
O oo d

O
O

O
gooobooobooboobobooboobooboobobooboboDboao

O
gbobooboobobooboboobooboobooboboooboobnnb
u

ooooooboooOooooooooobooboooooooooDoao



(53) JP 2004-536857 A 2004.12.9

oooooooobooooboooooooobDbooocooooooobDbooOooo

gooobooboogobooooboobobooboobobooboobao

O Ooo0oooao
O Ooo0oooao
O 0Oo0oooao
O 0Ooo0oo0ooOoao
O 0Ooo0oooao

gooooctObMRIDOPETODODODODODODODDODOODOODOODO

goooooboooobooooooooboboobooooooobobobooodnd
oono
ugbooboboobouobooooboobooobooobooboobooboaadn

OO0 oooooooooooooooooooao
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

Ooo0ooooooooDoooooo00 oo oooooooDoooQgogoaoQg
Oo0oooooooooooo4oooooooogoQgdg
OOo0oooooooooooooogoooooogogg
OO0 ooooddgoooDooo4dggoooooogogogdg
OO0 o0DooDoooo oo ooooooooooo
OO0 Do oDoooooooDoooogoQgoooo

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

[
[ R4n
[
A
[ A
| |
[ =
[
[
[ N NR;
[
[
[ \ R4n
[ = / /\
: R N NH
: -
[ g
[

O
om0 0R,O000000O0O0O0DODDOOOC,OC;OO0DODODDOOC,OC;oOOnOADO
ooooooooboooboooogooooooboobooooooobobooooogoRr,0DDOO



(54) JP 2004-536857 A 2004.12.9

gbooboboboRrRbbogogoggodgoogoagoodaad

o O

O O
O O
w

oo, o, 0o0ooooN,NODOOCOOUOOOOODDOODBRCOC
obooobooboobooboooobooboooogoboaban
oooooooooocooNOOCOCOOOooobobobDbOoboo
nd0o0oooooooooood

obooggoogoogbogogodgoogoogoogogooodan

o
O

oogogooooooogogogogoooan

O
O
O
O
O
O
O
O
(]
O
O
O

OO oOooooodg

OoOonOoooood
OooOooOoooood

googogoogoogooogogoan

O
O
O
O
O
O
O
O
O
O
O
O
O

o s s O |

ocoopoooooOocigooopooooooooooao

O 0Ooo;oiooioogooQg

Oooooiopoiooogooino;oo
Ooooiooioogoogoio;oo
OooOooooooooOooOoi;o
OoOoooiopioioogooQgodg

Ooooo@opoinoooooaoo

O0O0DO0OO0OO0OROCIDOOOOR,0HOOOOR,0CH(CH;),0000000OR,O0CIDDOO0O0
000000000000

000

0000000000000 0000D00000O0000D0000000000

O
O

gbooooogodgboooobobogoboobooooobobooboad

gooobao
gooaoao

O
O
O
O
O
O
O

pODO0obDo0ooobooobooboboan

O
O
O
O
O
O
O
O

O
O

gooobao
goodaao

O
O
O
O
O
O
O

pODO0obDODo0O0pO0b0OoOOobOoO0obDOo0OnOn

O oo ooombooooo =2 o02Poio;ioio|ooaod

Oooooooogoogooao
Oooooooogogogooao
OO0 ooooogogogao
OoOoo0oo0oooi.;od
OoOooooop;md
OoOoooooi;md

O

O

O
OJ
O
O
O
O
O



L T e T e T e T e T e T s T T T e T e T s T e T e T e T e T e T e T e T e B e R T e T e T e T e T e R e T e B e

(55)

gbooogbodaoan

INTERNATIONAL SEARCH REPORT International application No.
PCT/AU02/00954

A CLASSIFICATION OF SUBJECT MATTER

Int.CL*  A61K 31/498, 47/44; A61P 35/04

According to International Patent Classification (IPC) or to both national i ion and [PC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum decumentstion to the extent that such documents are included in the fields searched

‘Electronic data base consulted during the internztional search (name of data base and, where practicable, search terms used)

DWPI and MEDLINE. Keywords: clofazamine, timinophenazine, tumour, liver, hepatoma, lipid, oil and related terms. -

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category* { Citation of document, with incication, where appropriate, of the relevant passages Relevant to
claim No.

RUFF, P. etal. A phase I study of oral ¢l imine in ble and
hepatocellular carcinoma.
Annals of Oncology, 1998, Vol. 9, pages 217-219

X Whole document 1-9

Y 10-15
VAN RENSBURG, C.EJ., etal. The Riminophenazine agents Clofazimine and B669
inhibit the proliferation of cancer cell lines in vitro by Phospholipase A2- mediated
oxidative and non-oxidative mechanisms.
Cancer Research, January 1993, Vol. 53, pages 318-323

X ‘Whole document 1-9

Y 10-15

Further documents are listed in the continuation of Box C D Sec patent family annex
¥ Spevial categories of cited documents:

"A"  document delining the general state of the art *T*  later document published aftcr the international filing date or priority date
which is not considered to be of particular and not in conflict with the application but cited to he principl
relevance or theory underlying the fmveation

"E*  carlier application or patent but published on or "X"  document of particular relevance; the claimed invention cannot be
after the international filing date considered novel or cannot be considered to involve an inventive step

when the document is taken alone

" document which may throw doubts on priority "Y"  document of particular relevance; the cluimed invention cannot be
claim(s} or which is cited ta establish the considered to involve an inventive step when the document is combined
publication date of another citation or other special with one or more other such documents, such combination being obvicus to
reason (as specificd) a person skilled in the ort

*Q"  document referring to an oral disclosure, use, "&"  documment member of the same patent family
exhibition or other means

"p"  document published prior to the international filing
date but later than the priority date claimed

Date of the actual completion of the international search Datc of mailing of the international search report 40¢

12002

24 September 2002

‘Name and mailing address of the ISA/AU Authorized officer

AUSTRALIAN PATENT OFFICE

POBOX 200, WODEN ACT 2606, AUSTRALIA
E-ronil address: pel@ pavstralia. gov.uu S. Chew

Facsimile No. (02) 6285 3929 Telephone No : (02) 6283 2248

Form PCTISA/210 (second sheet) (July 1993)

JP 2004-536857 A 2004.12.9



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(56)

INTERNATEONAL SEARCU REFORT

International applica X
PCT/AU02/00954

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of d with indication, where iate, of the relev: Relevant to
claim No.
VAN NIEKERK, E. et al. Tetramethylpiperidine-substituted phenazines mhibit the
proliferation of intrinsically multidrug resistant carcinoma cell lines.
Tnvestigational New Drugs, 2001, Vol. 19, pages 211217
X Whole docurnent 1-9
Y 10-15
SRITHARAN, M. Studies on the tissues distribution of liposome-associated
clofazimine, an antileprosy drug.
Meth. Find. Exp. Clin. Pharmacol., March 1993, Vol. 15(2) pages [07-111
X Suramary 1626
Y 10-15
PATEL V.B. etal. A topical dosage form of liposomal clofazimine: research and
clinical implications.
Pharmazie, June 1999, Vol. 54(6), pages 448-451
X Abstract 16-26
Y 10-15
HOLDINESS M.R. Clinical Pharmacokinetics of Clofazimine. A review.
Clinical Pharmacokinetics, 1989, Vol. 16, pages 74-85
X Suramary 16-26
Y 10-15
Derwent Abstract Accession No. 94-235028/28, Class B02, ZA 9208419 A (UNIV
PRETORIA) 25 May 1994
X Abstract 1-4,7-9

Form PCT/ISA/21C {contimuation of Box C) (July 1998)

JP 2004-536857 A 2004.12.9



(57) JP 2004-536857 A 2004.12.

9

gobogooaon

@éGnoooooono  AP(GH,GM,KE,LS,Mw,Mz,SD,SL,SZ,TZ,UG,ZM,ZW) ,EA(AM,AZ,,BY ,KG,KZ ,MD,RU, TJ, TM) ,EP (AT,
BE,BG,CH,CY,CZ,DE,DK, EE,ES,FI ,FR,GB,GR, IE, IT,LU,MC,NL,PT,SE,SK, TR) ,0A(BF,BJ,CF,CG,CI,,CM,GA,GN,GQ,GW,
ML,MR,NE,SN,TD,TG),AE,AG,AL,AM,AT,AU,AZ,BA,BB,BG,BR,BY,BZ,CA,CH,CN,CO,CR,CU,CZ,DE,DK,DM,DZ ,EC,EE,ES,
FI,GB,GD,GE,GH,GM,HR,HU, ID, IL, IN, 1S, JP,KE,KG,KP,KR,KZ,LC,LK,LR,LS,LT,LU,LV,MA,MD, MG, MK, MN , MW, MX,MZ ,N
0,Nz,0M,PH,PL,PT,RO,RU,SD, SE, SG,SI,SK,SL, T3, TM, TN, TR, TT, TZ,UA, UG, US,UZ, VN, YU, ZA, ZM, ZW

(74)000 100122264
0ooooooo

(7H0O00 100125645
DooooooOoo0

(72000 000000000000000
00000000000000000000000000000000000000000000
O

(7000 00000000000000000
00000000000000000000000000000000000000000000
ooooooo

0000 (O DO) 4C076 AAL6 BB12 BB14 BB21 CC27 DDAl DD46 DDA7 EE52 EE53

oooo 0o EE54 FF16

0000 OO 4C086 AAOL AAO2 BC51 MAOL MAO2 MAO4 MAO5 MA22 MAS6 MAGS5

oooo 0o MA66 NALIO NAl4 ZB26



	bibliographic-data
	abstract
	claims
	description
	drawings
	international-document-image-group
	written-amendment
	search-report
	overflow

