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(57) ABSTRACT 

The present invention relates to synergistic combinations of 
the compound 5,6 -dimethylXanthenone-4-acetic acid 
(DMXAA) and a compound selected from platinum com 
pounds, vinca alkaloids, alkylating agents, anthracyclines, 
topoisomerase I inhibitors, antimetabolites and topoi 
somerase ll inhibitors, Which have anti-tumour activity. 
Preferably, the present invention relates to synergistic com 
binations of the compound 5,6-dimethylxanthenone-4-acetic 
acid (DMXAA) and a compound selected from carboplatin, 
gemcitabine, cisplatin, 5-?uorouracil, cyclophosphamide, 
etoposide, vincristine, doxorubicin and irinotecan. More 
particularly, the invention is concerned With the use of such 
combinations in the treatment of cancer and pharmaceutical 
compositions containing such combinations. The invention 
further provides for methods of preparing the combinations 
of the invention. 
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ANTI-CANCER COMBINATIONS 

RELATED APPLICATIONS 

[0001] This application is a continuation of US. applica 
tion Ser. No. 10/790,943, ?led Mar. 2, 2004, Which claims 
priority under 35 USC § 120 to PCT Application Serial 
PCT/GB02/04025, ?led Sep. 3, 2002, Which claims priority 
under 35 U.S.C. § 119 to Great Britain Application Ser. No. 
0121285.1, ?led Sep. 3, 2001, the entirety of Which is 
incorporated herein by reference. 

FIELD OF THE INVENTION 

[0002] The invention relates to compositions comprising 
combinations of anti-cancer drugs and methods of using the 
compositions for the the treatment of cancer. 

BACKGROUND 5,6-dimethylxanthenone-4-acetic 
acid (DMXAA) is represented by the following 

formula: 

[0003] 

CH3 on 

[0004] Phase I clinical trials of DMXAA have recently 
been completed, With dynamic MRI (Magnetic Resonance 
Imaging) shoWing that it induces a signi?cant reduction in 
tumour blood ?oW at Well-tolerated doses. DMXAA is thus 
one of the ?rst antivascular agents for Which activity (irre 
versible inhibition of tumour blood How) has been docu 
mented in human tumours. These ?ndings are in agreement 
With preclinical studies using tumours or human tumour 
xenografts Which shoWed that its antivascular activity pro 
duced prolonged inhibition of tumour blood ?oW leading to 
extensive regions of haemorrhagic necrosis. HoWever, in 
such studies tumours rapidly regroW from surviving cells in 
the Well-perfused periphery. The transient tumour groWth 
inhibition seen in most preclinical models is consistent With 
the lack of tumour regressions seen in the phase I clinical 
studies, and suggests that DMXAA is unlikely to have 
clinical utility as a single agent. 

SUMMARY 

[0005] The invention relates to combinations comprising 
anti-cancer agents including DMXAA and at least one of a 
compound selected from platinum compounds, vinca alka 
loids, alkylating agents, anthracyclines, topoisomerase I 
inhibitors, antimetabolites and topoisomerase II inhibitors. 
In one embodiment, the invention provides for methods of 
using the combinations of the invention for treating cancer. 
In another embodiment the invention provides for compo 
sitions comprising the combinations of the invention. In 
another embodiment, the invention provides for pharmaceu 
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tical formulations comprising the combinations of the inven 
tion. The invention further provides for methods of prepar 
ing the combinations of the invention. 

[0006] Thus, in a ?rst aspect, the present invention pro 
vides a method for treating cancer, Which comprises admin 
istering to a mammal, including a human, in need of such 
treatment an effective amount of DMXAA or a pharmaceu 
tically acceptable salt or ester thereof and administering an 
effective amount of at least one of a compound selected from 
platinum compounds, vinca alkaloids, alkylating agents, 
anthracyclines, topoisomerase I inhibitors, antimetabolites 
and topoisomerase II inhibitors. 

[0007] As used herein, “treating” means administering a 
therapeutically effective amount of DMXAA or a pharma 
ceutically acceptable salt or ester thereof and at least one of 
a compound selected from platinum compounds, vinca 
alkaloids, alkylating agents, anthracyclines, topoisomerase I 
inhibitors, antimetabolites and topoisomerase II inhibitors. 
An “effective amount” or “therapeutically effective amount” 
refers to a treatment regimen suf?cient to decrease or 
ameliorate symptoms of cancer. As used herein, “decrease” 
refers to a decrease in the symptoms indicative of the cancer 
of at least 5%, preferably 5-20%, more preferably, 20-50% 
or most preferably, 50% or more, as compared to an 
untreated mammal. 

[0008] “Administering” as used herein, includes but is not 
limited to any one of oral, topical (including dermal, buccal 
and sublingual), rectal and parenteral (including subcutane 
ous, intraderrnal, intramuscular and intravenous) adminstra 
tion, as Well as administration by nasogastric tube. 

[0009] As used herein, a mammal refers to any mammal 
including but not limited to human, mouse, rat, sheep, 
monkey, goat, rabbit, hamster, horse, coW or pig. 

[0010] In one embodiment, the DMXAA or a pharmaceu 
tically acceptable salt or ester thereof and the at least one of 
a compound selected from platinum compounds, vinca 
alkaloids, alkylating agents, anthracyclines, topoisomerase I 
inhibitors, antimetabolites and topoisomerase II inhibitors 
are administered in a potentiating ratio. 

[0011] The term “potentiating ratio” is used herein to 
indicate that the DMXAA or pharmaceutically acceptable 
salt or ester thereof and the compound selected from plati 
num compounds, vinca alkaloids, alkylating agents, anthra 
cyclines, topoisomerase I inhibitors, antimetabolites and 
topoisomerase II inhibitors are present in a ratio such that the 
antitumour activity of the combination is greater than that of 
DMXAA alone or the compound selected from platinum 
compounds, vinca alkaloids, alkylating agents, anthracy 
clines, topoisomerase I inhibitors, antimetabolites and topoi 
somerase II inhibitors alone or of the additive activity that 
Would be predicted for the combinations based on the 
activities of the individual components in a test including 
but not limited to measurement of a delay in anti-tumor 
groWth, measurement of anti-tumor activity, measurement 
of tumor blood ?oW inhibition and measurement of a 
decrease in tumor volume doubling or tripling (as desribed 
herein beloW in Examples 1 and 2). Thus the individual 
components act synergistically in combination provided 
they are present in a potentiating ratio. 

[0012] As used herein, “greater” refers to at least 2-fold 
more, for example 2, 3, 4, 5, 10, 20, 30, 40, 50, 100, 
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1000-fold or more, as compared to the activity of DMXAA 
alone or the compound selected from platinum compounds, 
vinca alkaloids, alkylating agents, anthracyclines, topoi 
somerase I inhibitors, antimetabolites and topoisomerase II 
inhibitors alone or of the additive activity that Would be 
predicted for the combinations based on the activities of the 
individual components in a test including but not limited to 
measurement of a delay in anti-tumor growth, measurement 
of anti-tumor activity, measurement of tumor blood ?oW 
inhibition and measurement of a decrease in tumor volume 
doubling or tripling (as desribed herein beloW in Examples 
1 and 2). 

[0013] “Greater” also refers to an increase in activity of at 
least 5% (for example, 5, 6, 7, 8, 9, 10, 20, 30, 40, 50, 60, 
70, 80, 90, 100% or more) as compared to the activity of 
DMXAA alone or the compound selected from platinum 
compounds, vinca alkaloids, alkylating agents, anthracy 
clines, topoisomerase I inhibitors, antimetabolites and topoi 
somerase II inhibitors alone or of the additive activity that 
Would be predicted for the combinations based on the 
activities of the individual components in a test including 
but not limited to measurement of a delay in anti-tumor 
groWth, measurement of anti-tumor activity, measurement 
of tumor blood ?oW inhibition and measurement of a 
decrease in tumor volume doubling or tripling (as desribed 
herein beloW in Examples 1 and 2). 

[0014] A potentiating ratio, for DMXAA and antimetabo 
lites, for example gemcitabine and 5-?uorouracil, Which 
may be successfully used to treat cancer, is in the range 
1:100 to 1:2, for example, 1:100, 1:90, 1:80, 1:70, 1:60, 
1:50, 1:40, 1:30, 1:20, 1:10. 1:5, 1:2 of DMXAA:antime 
tabolite. Suitably, the potentiating ratio is in the range 1:75 
to 1:5, for example, 1:75, 1:70, 1:65, 1:60, 1:50, 1:40, 1:30. 
1:20. 1:10, 1:5. A further potentiating ratio is in the range 
1:50 to 1:10, for example, 1:50, 1:40, 1:30, 1:20, 1:15, 1:10. 
Apreferred potentiating ratio is in the range 1:30 to 1:15, for 
example, 1:30, 1:25, 1:20, 1:15, more preferably in the range 
1:25 to 1:20, for example, 1:25, 1:24, 1:23, 1:22, 1:21, 1:20 
of DMXAA:antimetabolite. 

[0015] A potentiating ratio, for DMXAA and platinum 
compound, for example carboplatin or cisplatin, Which may 
be success?illy used to treat cancer, is in the range 20:1 to 
1:20, for example, 20:1, 15:1, 10:1, 8:1, 5:1, 2:1, 1:1 or 1:2, 
1:5, 1:8, 1:10, 1:15, 1:20. For example, in the case of 
carboplatin, a potentiating ratio Which may be successfully 
used to treat cancer, is in the range 1:20 to 1:1 of DMX 
AA:carboplatin, for example, 1:20, 1:15, 1:10, 1:8, 1:5, 1:2, 
1:1, 1:2, 1:5, 1:8, 1:10, 1:15, 1:20. Suitably, in the case of 
carboplatin the potentiating ratio is in the range 1:16 to 
1:2,for example, 1:16, 1;15, 1:10, 1:8, 1:5, 1:2. A further 
potentiating ratio in the case of carboplatin is in the range 
1:10 to 1:2, for example, 1:10, 1:8, 1:5, 1:2. A preferred 
potentiating ratio in the case of carboplatin is in the range 
1:8 to 1:3, for example, 1:8, 1:7:, 1:6, 1:5, 1:4, 1:3, more 
preferably in the range 1:6 to 1:4, for example, 1:6, 1:5, 1:4, 
of DMXAA:carboplatin. Similarly, in the case of cisplatin, 
a potentiating ratio, Which may be successfully used to treat 
cancer, is in the range 20:1 to 1:1, for example, 20:1, 15:1, 
10: 1, 8: 1, 5:1, 2: 1, 1:1, ofDMXAA:cisplatin. Suitably, in the 
case of cisplatin the potentiating ratio is in the range 10:1 to 
1:1, for example 10:1, 8:1, 5:1, 2:1, 1:1. A further potenti 
ating ratio in the case of cisplatin is in the range 8:1 to 1:1, 
for example, 8:1, 7:1, 6:1, 5:1, 4:1, 3:1, 2:1, 1:1.Apreferred 
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potentiating ratio in the case of cisplatin is in the range 6:1 
to 2:1, for example 6:1, 5:1, 4:1, 3:1, 2:1, more preferably in 
the range 4:1 to 2:1, for example 4:1, 3:1, 2:1, of DMX 
AA:cisplatin. 
[0016] A potentiating ratio, for DMXAA and alkylating 
agents, for example cyclophosphamide, Which may be suc 
cessfully used to treat cancer, is in the range 1: 100 to 1 :2, for 
example, 1:100, 1:90, 1:80, 1:70, 1:60, 1:50, 1:40, 1:30, 
1:20, 1:10. 1:5, 1:2 of DMXAA:alkylating agent. Suitably, 
the potentiating ratio is in the range 1 :50 to 1 :5, for example, 
1:50, 1:40, 1:30, 1:20, 1:10. 1:5.Afurther potentiating ratio 
is in the range 1:30 to 1:5, for example, 1:30, 1:20, 1:10. 1:5. 
A preferred potentiating ratio is in the range 1:20 to 1:8, for 
example. 1:20, 1:15, 1:10. 1:9, 1:8 more preferably in the 
range1:16to1:12,forexample,1:16,1:15,1:14,1:13,1:12, 
of DMXAA:alkylating agent. 

[0017] A potentiating ratio, for DMXAA and topoi 
somerase II inhibitors, for example etoposide, Which may be 
successfully used to treat cancer, is in the range 10:1 to 1:10, 
for example, 10:1, 9:1, 8:1, 7:1, 6:1, 5:1, 4:1, 3:1, 2:1, 1:1, 
1:2,1:3,1:4,1:5,1:6,1:7,1:8,1:9,1:10 ofDMXAA:topoi 
somerase II inhibitor. Suitably, the potentiating ratio is in the 
range 5:1 to 1:5, forexample, 5:1, 4:1, 3:1, 2:1, 1:1, 1:2, 1:3, 
1 :4, 1 :5. A further potentiating ratio is in the range 5:1 to 1 :3, 
for example, 5:1, 4:1, 3:1, 1:3, 1:4, 1:5. Apreferred poten 
tiating ratio is in the range 3:1 to 1:2, for example 3:1, 2:1, 
1:1, 1:2, 1:3, more preferably in the range 2:1 to 1:2, for 
example, 2:1, 1:1, 1:2 of DMXAA:topoisomerase II inhibi 
tor. 

[0018] A potentiating ratio, for DMXAA and vinca alka 
loids, for example vincristine, Which may be successfully 
used to treat cancer, is in the range 200:1 to 5: 1, for example, 
200:1, 190:1, 180:1, 170:1, 160:1, 150:1, 140:1, 130:1, 
120:1, 110:1, 100:1, 90:1, 80:1, 70:1, 60:1, 50:1, 40:1, 30:1, 
20:1, 15:1, 10:1, 5:1 of DMXAA:vinca alkaloid. Suitably, 
the potentiating ratio is in the range 150:1 to 10:1, for 
example, 150:1, 140:1, 130:1, 120:1, 110:1, 100:1, 90:1, 
80:1,70:1,60:1,50:1,40:1,30:1,20:1,15:1,10:1.Afurther 
potentiating ratio is in the range 100:1 to 40:1. A preferred 
potentiating ratio is in the range 100:1 to 60: 1, for example, 
100:1, 90:1, 80:1, 70:1, 60:1, more preferably in the range 
90:1 to 70:1, for example, 90:1, 85:1, 80:1, 75:1, 70:1, of 
DMXAA:vinca alkaloid. 

[0019] A potentiating ratio, for DMXAA and anthracy 
clines, for example doxorubicin, Which may be successfully 
used to treat cancer, is in the range 50:1 to 1:1, for example, 
50:1, 40:1, 30:1, 20:1, 15:1, 10:1, 5:1, 2:1, 1:1, of DMX 
AA:anthracycline. Suitably, the potentiating ratio is in the 
range 25:1 to 1:1, for example, 25:1, 20:1, 15:1, 10:1, 5:1, 
2:1, 1:1. A further potentiating ratio is in the range 16:1 to 
2:1, for example, 16:1, 15:1, 10:1, 8:1, 5:1, 2:1.Apreferred 
potentiating ratio is in the range 8:1 to 2:1, more preferably 
in the range 6:1 to 4:1 for example 6:1, 5:1, 4:1 of DMX 
AA:anthracycline. 
[0020] In another aspect, the DMXAA or a pharmaceuti 
cally acceptable salt or ester thereof and the at least one of 
a compound selected from platinum compounds, vinca 
alkaloids, alkylating agents, anthracyclines, topoisomerase I 
inhibitors, antimetabolites and topoisomerase II inhibitors 
are administered concomitantly. 

[0021] As used herein, “concomitantly” refers to being 
administered together or simultaneously. 
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[0022] In another aspect, the DMXAA or a pharmaceuti 
cally acceptable salt or ester thereof and the at least one of 
a compound selected from platinum compounds, vinca 
alkaloids, alkylating agents, anthracyclines, topoisomerase I 
inhibitors, antimetabolites and topoisomerase II inhibitors 
are administered sequentially. 

[0023] As used herein, “sequentially” refers to adminis 
tration in sequence, in any order, for example administration 
of DMXAA folloWed by administration of at least one of a 
compound selected platinum compounds, vinca alkaloids, 
alkylating agents, anthracyclines, topoisomerase I inhibi 
tors, antimetabolites and topoisomerase II inhibitors. As 
used herein, sequential administration refers to administra 
tion of a ?rst compound, immediately folloWed by admin 
istration of at least a second compound. Sequential admin 
inistration also refers to administration of a ?rst compound 
folloWed by administration of second compound, Wherein 
there is a delay of at least 30 seconds, or more, for example, 
30 seconds, 1, 5, 10, 30, 60 minutes, 2, 5, 8, 10, 24, 36, 48 
or more hours, betWeen administration of the ?rst compound 
and administration of the at least a second compound. 

[0024] The invention also provides for a composition 
comprising a combination of DMXAA or a pharmaceuti 
cally acceptable salt or ester thereof and at least one of a 
compound selected from platinum compounds, vinca alka 
loids, alkylating agents, anthracyclines, topoisomerase I 
inhibitors, antimetabolites and topoisomerase II inhibitors. 

[0025] In one embodiment, the DMXAA or a pharmaceu 
tically acceptable salt or ester thereof and the at least one of 
a compound selected from platinum compounds, vinca 
alkaloids, alkylating agents, anthracyclines, topoisomerase I 
inhibitors, antimetabolites and topoisomerase II inhibitors 
are present in a potentiating ratio. 

[0026] The invention also provides for a pharmaceutical 
formulation comprising a combination of DMXAA or a 
pharmaceutically acceptable salt or ester thereof and at least 
one of a compound selected from platinum compounds, 
vinca alkaloids, alkylating agents, anthracyclines, topoi 
somerase I inhibitors, antimetabolites and topoisomerase II 
inhibitors in association With one or more pharmaceutically 
acceptable carriers therefor. 

[0027] In one embodiment, the formulation is adapted for 
intravenous administration. 

[0028] In one embodiment, the DMXAA or pharmaceuti 
cally acceptable salt or ester thereof and the at least one of 
a compound selected from platinum compounds, vinca 
alkaloids, alkylating agents, anthracyclines, topoisomerase I 
inhibitors, antimetabolites and topoisomerase II inhibitors 
are present in a potentiating ratio. 

[0029] The invention also provides for a process for the 
preparation of a composition Which process comprises 
bringing into association a combination of DMXAA or a 
pharmaceutically acceptable salt or ester thereof and at least 
one of a compound selected from platinum compounds, 
vinca alkaloids, alkylating agents, anthracyclines, topoi 
somerase I inhibitors, antimetabolites and topoisomerase II 
inhibitors With one or more pharmaceutically acceptable 
carriers therefor. 

[0030] In one embodiment, the DMXAA or pharmaceuti 
cally acceptable salt or ester thereof and the at least one of 
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a compound selected from platinum compounds, vinca 
alkaloids, alkylating agents, anthracyclines, topoisomerase I 
inhibitors, antimetabolites and topoisomerase II inhibitors 
are present in a potentiating ratio. 

[0031] The invention also provides for a process for the 
preparation of a pharmaceutical formulation Which process 
comprises bringing into association a combination of 
DMXAA or a pharmaceutically acceptable salt or ester 
thereof and at least one of a compound selected from 
platinum compounds, vinca alkaloids, alkylating agents, 
anthracyclines, topoisomerase I inhibitors, antimetabolites 
and topoisomerase II inhibitors With one or more pharma 
ceutically acceptable carriers therefor. 

[0032] In one embodiment, the DMXAA or pharmaceuti 
cally acceptable salt or ester thereof and the at least one of 
a compound selected from platinum compounds, vinca 
alkaloids, alkylating agents, anthracyclines, topoisomerase I 
inhibitors, antimetabolites and topoisomerase II inhibitors 
are present in a potentiating ratio. 

[0033] As used herein, “bringing into association” refers 
to mixing, in any order the DMXAA or pharmaceutically 
acceptable salt or ester thereof and the at least one of a 
compound selected from platinum compounds, vinca alka 
loids, alkylating agents, anthracyclines, topoisomerase I 
inhibitors, antimetabolites and topoisomerase II inhibitors. 

[0034] The invention also provides for a kit comprising in 
association for separate administration DMXAA or a phar 
maceutically acceptable salt or ester thereof and at least one 
of a compound selected from platinum compounds, vinca 
alkaloids, alkylating agents, anthracyclines, topoisomerase I 
inhibitors, antimetabolites and topoisomerase II inhibitors. 

[0035] In one embodiment, the DMXAA or pharmaceuti 
cally acceptable salt or ester thereof and the at least one of 
a compound selected from platinum compounds, vinca 
alkaloids, alkylating agents, anthracyclines, topoisomerase I 
inhibitors, antimetabolites and topoisomerase II inhibitors 
are present in a potentiating ratio. 

[0036] Examples of suitable platinum compounds are cis 
platin and carboplatin. 

0037 An exam le of a suitable vinca alkaloid is vincris P 
tine. 

[0038] An example of a suitable alkylating agent is cyclo 
phosphamide. 
[0039] An example of a suitable anthracycline is doxoru 
bicin. 

[0040] An example of a suitable topoisomerase II inhibitor 
is etoposide. 

[0041] Examples of suitable antimetabolites are gemcit 
abine and 5-?uorouracil. 

[0042] An example of a suitable topoisomerase I inhibitor 
is irinotecan. 

[0043] Thus, in the present invention, the compound 
selected from platinum compounds, vinca alkaloids, alky 
lating agents, anthracyclines, topoisomerase I inhibitors, 
antimetabolites and topoisomerase II inhibitors may, for 
example, be a compound selected from carboplatin, gem 
citabine, cisplatin, 5-?uorouracil, cyclophosphamide, etopo 
side, vincristine, doxorubicin and irinotecan. 
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[0044] In one embodiment of the present invention, the 
compound selected from platinum compounds, vinca alka 
loids, alkylating agents, anthracyclines, topoisomerase I 
inhibitors, antimetabolites and topoisomerase II inhibitors is 
a compound selected from carboplatin, gemcitabine, cispl 
atin, 5-?uorouracil, cyclophosphamide, etoposide, vincris 
tine and doxorubicin. 

[0045] In another embodiment of the present invention, 
the compound selected from platinum compounds, vinca 
alkaloids, alkylating agents, anthracyclines, topoisomerase I 
inhibitors, antimetabolites and topoisomerase II inhibitors is 
a compound selected from carboplatin, gemcitabine, cispl 
atin, cyclophosphamide, etoposide, vincristine and irinote 
can. 

[0046] In another embodiment of the present invention, 
the compound selected from platinum compounds, vinca 
alkaloids, alkylating agents, anthracyclines, topoisomerase I 
inhibitors, antimetabolites and topoisomerase II inhibitors is 
a compound selected from carboplatin, gemcitabine, cispl 
atin, cyclophosphamide, etoposide and vincristine. 

[0047] In another embodiment of the present invention, 
the compound selected from platinum compounds, vinca 
alkaloids, alkylating agents, anthracyclines, topoisomerase I 
inhibitors, antimetabolites and topoisomerase II inhibitors is 
a compound selected from gemcitabine, cisplatin, 5-?uo 
rouracil, doxorubicin and irinotecan. 

[0048] In another embodiment of the present invention, 
the compound selected from platinum compounds, vinca 
alkaloids, alkylating agents, anthracyclines, topoisomerase I 
inhibitors, antimetabolites and topoisomerase II inhibitors is 
a compound selected from gemcitabine, cisplatin and irino 
tecan. 

[0049] In another embodiment of the present invention, 
the compound selected from platinum compounds, vinca 
alkaloids, alkylating agents, anthracyclines, topoisomerase I 
inhibitors, antimetabolites and topoisomerase II inhibitors is 
a compound selected from gemcitabine, cisplatin, 5-?uo 
rouracil and doxorubicin. 

[0050] In another embodiment of the present invention the 
DMXAA is used or is present, or the DMXAA and the 
compound selected from platinum compounds, vinca alka 
loids, alkylating agents, anthracyclines, topoisomerase I 
inhibitors, antimetabolites and topoisomerase II inhibitors 
are used or are present, in the absence of an antibody. 

[0051] In another embodiment of the present invention, 
When the compound selected from platinum compounds, 
vinca alkaloids, alkylating agents, anthracyclines, topoi 
somerase I inhibitors, antimetabolites and topoisomerase II 
inhibitors is 5-?uorouracil or doxorubicin, the DMXAA is 
used or is present, or the DMXAA and the compound 
selected from platinum compounds, vinca alkaloids, alky 
lating agents, anthracyclines, topoisomerase I inhibitors, 
antimetabolites and topoisomerase II inhibitors are used or 
are present, in the absence of an antibody. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0052] FIG. 1. Illustrates groWth delay of MDAH-Mca-4 
tumours after treatment of mice With chemotherapeutic drug 
alone (i.p.) (0) or co-administration of drug With DMXAA 
(80 umol/kg) ('). Values are meanzsem for groups of 6-8 
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mice, ignoring deaths (d) or cures (c), the numbers of Which 
are shoWn in parentheses. * and ** indicate p<0.05 and 
<0.0l respectively for signi?cance of groWth delay relative 
to corresponding control (:DMXAA). 
[0053] FIG. 2. Left hand panel: Plasma concentrations of 
free platinum folloWing administration of carboplatin alone 
(316 umol/kg) ('), or co-administered With DMXAA (80 
umol/kg) (0). Right hand panel: Tumour concentrations of 
total platinum folloWing administration of carboplatin alone 
(316 umol/kg) ('),or co-administered With DMXAA (80 
umol/kg) (0). 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0054] By combining, either concomitantly or sequen 
tially, DMXAA With a compound selected from platinum 
compounds, vinca alkaloids, alkylating agents, anthracy 
clines, topoisomerase I inhibitors, antimetabolites and topoi 
somerase II inhibitors, preferably With a compound selected 
from carboplatin, gemcitabine, cisplatin, 5-?uorouracil, 
cyclophosphamide, etoposide, vincristine, doxorubicin and 
irinotecan, potentiation of antitumour activity is achieved. 
[0055] The present invention relates to either concomi 
tantly or sequentially synergistic combinations of the com 
pound 5,6-dimethylxanthenone-4-acetic acid (DMXAA) 
and a compound selected from platinum compounds, vinca 
alkaloids, alkylating agents, anthracyclines, topoisomerase I 
inhibitors, antimetabolites and topoisomerase II inhibitors, 
Which have anti-tumour activity. Preferably, the present 
invention relates to synergistic combinations of the com 
pound 5,6-dimethylxanthenone-4-acetic acid (DMXAA) 
and a compound selected from carboplatin, gemcitabine, 
cisplatin, 5-?uorouracil, cyclophosphamide, etoposide, vin 
cristine, doxorubicin and irinotecan. More particularly, the 
invention relates to the use of such combinations in the 
treatment of cancer and pharmaceutical compositions con 
taining such combinations. 

Anti-Cancer Agents 
[0056] 5,6-dimethylXanthenone-4-acetic acid (DMXAA) 
is Represented by the Following Formula: 

CH3 on 

[0057] Carboplatin (Paraplatin®) is a platinum coordina 
tion cancer chemotherapeutic agent. The chemical name for 
carboplatin is platinum, diammine [l,l-cyclobutanedicar 
boxylato(2-)-0,0']-, (SP-4-2). 
[0058] Cisplatin (Platinol®) is a platinum antineoplastic 
agent used to treat a variety of tumour types. 

[0059] Gemcitabine (GemZar®) (HCl) is a nucleotide ana 
logue antimetabolite that exhibits antitumour activity. Gem 
citabine HCl is 2'-deoxy-2', 2'-di?uorocytidine monohydro 
chloride (b-isomer). 
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[0060] 5-?uorouracil (Adrucil®) is an injectable antine 
oplastic antimetabolite. Its chemical name is 5-?uoro-2, 
4(1H,3H)-pyrimidinedione. 

[0061] Cyclophosphamide (Cytoxan®) is available as a 
lyophilised cake for injection or as tablets for oral use. 
Cyclophosphamide is a synthetic antineoplastic drug chemi 
cally related to the nitrogen mustards. The chemical name 
for cyclophosphamide is 2-[bis(2-chloroethyl)amino]tet 
rahydro-2H-l3,2-oxaZaphosphorine-2-oxide monohydrate. 

[0062] Doxorubicin HCl (Adriamycin®) is a cytotoxic 
anthracycline antibiotic isolated from Slreplomyces peuce 
Zius var. caesius. It has the chemical name (8S,l0S)-l0-[(3 
amino-2,3,6-trideoxy-a-L-lyxo-hexopyranosyl)oxy]-8-gly 
colyl-7,8, 9, l0-tetrahydro-6, 8, l l -trihydroxy- l -meth-oxy-5, 
l2-naphthacenedione hydrochloride. 

[0063] Vincristine (Oncovin®, Vincasar PFS®, Vin 
crex®) is a vinca alkaloid antineoplastic. 

[0064] Etoposide (VePesid®), (also commonly knoWn as 
VP-l6) is a topoisomerase II inhibitor. It is a semisynthetic 
derivative of podophyllotoxin. It is 4'-demethylepipodo 
phyllotoxin-9-[4,6-0-(R)-ethylidene-(beta)-D-glucopyrano 
side]. Etoposide is available for oral or intravenous admin 
istration. 

[0065] Irinotecan (Campto®, Camptosar®) is a topoi 
somerase I inhibitor. It is a semi-synthetic derivative of 
camptothecin. The chemical name is (S)-4,ll-diethyl-3,4, 
l2,l4-tetrahydro-4-hydroxy-3, l4-dioxo-lH-pyrano[3',4':6, 
7]-indoliZinol[l ,2-b]quinolin-9-yl-[l ,4'-bipiperidine]- 1 '-car 
boxylate, monohydrocloride, trihydrate. 

[0066] The DMXAA or pharmaceutically acceptable salt 
or ester thereof and the compound selected from platinum 
compounds, vinca alkaloids, alkylating agents, anthracy 
clines, topoisomerase I inhibitors, antimetabolites and topoi 
somerase II inhibitors may be administered concomitantly or 
sequentially. Preferably the DMXAA or pharmaceutically 
acceptable salt or ester thereof and the compound selected 
from platinum compounds, vinca alkaloids, alkylating 
agents, anthracyclines, topoisomerase I inhibitors, antime 
tabolites and topoisomerase II inhibitors are administered 
concomitantly. 

[0067] Preferably the DMXAA or pharmaceutically 
acceptable salt or ester thereof and the compound selected 
from platinum compounds, vinca alkaloids, alkylating 
agents, anthracyclines, topoisomerase I inhibitors, antime 
tabolites and topoisomerase II inhibitors are present in a 
potentiating ratio. 

[0068] Preferably the pharmaceutically acceptable salt of 
DMXAA is the sodium salt. 

[0069] In one embodiment the compound selected from 
platinum compounds, vinca alkaloids, alkylating agents, 
anthracyclines, topoisomerase I inhibitors, antimetabolites 
and topoisomerase II inhibitors is carboplatin. 

[0070] In one embodiment the compound selected from 
platinum compounds, vinca alkaloids, alkylating agents, 
anthracyclines, topoisomerase I inhibitors, antimetabolites 
and topoisomerase II inhibitors is gemcitabine. 

[0071] In one embodiment the compound selected from 
platinum compounds, vinca alkaloids, alkylating agents, 

Mar. 15, 2007 

anthracyclines, topoisomerase I inhibitors, antimetabolites 
and topoisomerase II inhibitors is cisplatin. 

[0072] In one embodiment the compound selected from 
platinum compounds, vinca alkaloids, alkylating agents, 
anthracyclines, topoisomerase I inhibitors, antimetabolites 
and topoisomerase II inhibitors is 5-?uorouracil. 

[0073] In one embodiment the compound selected from 
platinum compounds, vinca alkaloids, alkylating agents, 
anthracyclines, topoisomerase I inhibitors, antimetabolites 
and topoisomerase II inhibitors is cyclophosphamide. 

[0074] In one embodiment the compound selected from 
platinum compounds, vinca alkaloids, alkylating agents, 
anthracyclines, topoisomerase I inhibitors, antimetabolites 
and topoisomerase II inhibitors is etoposide. 

[0075] In one embodiment the compound selected from 
platinum compounds, vinca alkaloids, alkylating agents, 
anthracyclines, topoisomerase I inhibitors, antimetabolites 
and topoisomerase II inhibitors is vincristine. 

[0076] In one embodiment the compound selected from 
platinum compounds, vinca alkaloids, alkylating agents, 
anthracyclines, topoisomerase I inhibitors, antimetabolites 
and topoisomerase II inhibitors is doxorubicin. 

[0077] In one embodiment the compound selected from 
platinum compounds, vinca alkaloids, alkylating agents, 
anthracyclines, topoisomerase I inhibitors, antimetabolites 
and topoisomerase II inhibitors is irinotecan. 

[0078] In one embodiment, the DMXAA or a pharmaceu 
tically acceptable salt or ester thereof and at least one of a 
compound selected from platinum compounds, vinca alka 
loids, alkylating agents, anthracyclines, topoisomerase I 
inhibitors, antimetabolites and topoisomerase II are used in 
a potentiating ratio, as de?ned herein. 

Dosage and Administration 

[0079] The amount of a combination of DMXAA or a 
pharmaceutically acceptable salt or ester thereof and the at 
least one of a compound selected from platinum compounds, 
vinca alkaloids, alkylating agents, anthracyclines, topoi 
somerase I inhibitors, antimetabolites and topoisomerase II 
inhibitors required to be effective as an anticancer agent Will, 
of course, vary and is ultimately at the discretion of the 
medical practitioner. The factors to be considered include 
the route of administration and nature of the formulation, the 
mammal’s bodyWeight, age and general condition and the 
nature and severity of the disease to be treated. 

Suitable DMXAA Dosage 

[0080] A suitable effective dose of DMXAA, or a phar 
maceutically acceptable salt thereof, for administration, 
either concomitantly or sequentially, With a compound 
selected from platinum compounds, vinca alkaloids, alky 
lating agents, anthracyclines, topoisomerase I inhibitors, 
antimetabolites and topoisomerase II inhibitors to man for 
the treatment of cancer is, for example, in the range of 500 
to 4900 mg/m2. For example, from 600 to 4900 mg/m2, 
suitably from 600 to 3100 mg/m2, more suitably from 1000 
to 2500 mg/m2 and particularly from 1100 to 1500 mg/m2. 
Alternatively, the amount of DMXAA, or a pharmaceuti 
cally acceptable salt thereof, may, for example, be from 
2500 to 4000 mg/m2, suitably from 1200 to 3500 mg/m2, 
more suitably from 2000 to 3000 mg/m2, still more suitably 
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from 1200 to 2500 mg/m2, particularly from 2500 to 3500 
mg/m2, and more particularly from 2250 to 2750 mg/m2. 
Preferably the DMXAA, or pharmaceutically acceptable salt 
thereof, is administered by IV once every Week or every 3 
Weeks. 

Suitable Plantinum Compound Dosage 

[0081] A suitable effective dose of platinum compound, 
for example carboplatin or cisplatin, for administration, 
either concomitantly or sequentially, With DMXAA, or a 
pharmaceutically acceptable salt thereof, to man for the 
treatment of cancer is, for example, in the range 10 to 500 
mg/m2. 

Suitable Carboplatin Dosage 

[0082] In the case of carboplatin a suitable effective dose 
for administration, either concomitantly or sequentially, 
With DMXAA, or a pharmaceutically acceptable salt 
thereof, to man for the treatment of cancer is, for example, 
in the range 100 to 500 mg/m2. For example, from 100 to 
300 mg/m2, suitably from 250 to 400 mg/rm2, more suitably 
from 150 to 350 mg/m2, particularly from 150 to 250 mg/m2, 
and more particularly from 175 to 225 mg/m2. 

Suitable Cisplatin Dosage 

[0083] Similarly, in the case of cisplatin, a suitable effec 
tive dose for administration, either concomitantly or sequen 
tially, With DMXAA, or a pharmaceutically acceptable salt 
thereof, to man for the treatment of cancer is, for example, 
in the range 10 to 200 mg/m2. For example, from 20 to 150 
mg/m2, suitably from 30 to 120 mg/m2, more suitably from 
40 to 100 mg/m2, particularly from 40 to 80 mg/m2, more 
particularly from 60 to 100 mg/m2, and preferably from 75 
to 100 mg/m2. 

[0084] Preferably the platinum compound, for example, 
carboplatin or cisplatin is administered by IV once every 4 
Weeks. 

Suitable Antimetabolite Dosage 

[0085] A suitable effective dose of antimetabolite, for 
example gemcitabine or 5-?uorouracil, for administration, 
either concomitantly or sequentially, With DMXAA, or a 
pharmaceutically acceptable salt thereof, to man for the 
treatment of cancer is, for example, in the range 400 to 2000 
mg/m2. For example, from 500 to 1500 mg/m2, suitably 
from 600 to 1200 mg/m2, more suitably from 600 to 1000 
mg/m2, particularly from 800 to 1200 mg/m2, more particu 
larly from 800 to 1000 mg/m2, preferably from 750 to 980 
mg/m2, more preferably from 750 to 965 mg/m2. 

[0086] A suitable effective dose of antimetabolite, for 
example gemcitabine or 5-?uorouracil, for administration, 
either concomitantly or sequentially, With DMXAA, or a 
pharmaceutically acceptable salt thereof, to man for the 
treatment of cancer is, for example, in the range 2 to 20 
mg/kg. For example, from 2 to 15 mg/kg, suitably from 2 to 
8 mg/kg, more suitably from 6 to 12 mg/kg, particularly 
from 4 to 10 mg/kg, and preferably from 4 to 6 mg/kg. 

[0087] Preferably the gemcitabine is administered by IV 
once every Week and preferably the 5-?uorouracil is admin 
istered on alternate days for a period of about 2 Weeks. 
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Suitable Alkylating Agent Dosage 

[0088] A suitable effective dose of alkylating agent, for 
example cyclophosphamide, for administration, either con 
comitantly or sequentially, With DMXAA, or a pharmaceu 
tically acceptable salt thereof, to man for the treatment of 
cancer is, for example, in the range 100 to 1000 mg/m2. For 
example, from 200 to 800 mg/m2, suitably from 200 to 500 
mg/m2, more suitably from 350 to 700 mg/m2, particularly 
from 450 to 650 mg/m2, more particularly from 500 to 600 
mg/m2, and preferably from 550 to 650 mg/m2. 

[0089] Preferably the alkylating agent, for example cyclo 
phosphamide, is administered by IV once every 4 Weeks. 

Suitable Topoisomerase II Inhibitor Dosage 

[0090] A suitable effective dose of topoisomerase II 
inhibitor, for example etoposide, for administration, either 
concomitantly or sequentially, With DMXAA, or a pharma 
ceutically acceptable salt thereof, to man for the treatment of 
cancer is, for example, in the range 5 to 150 mg/m2. For 
example, from 5 to 120 mg/m2, suitably from 10 to 100 
mg/m2, more suitably from 15 to 50 mg/m2, particularly 
from 60 to 120 mg/m2, more particularly from 35 to 75 
mg/m2, and preferably from 30 to 60 mg/m2. 

[0091] Preferably the topoisomerase II inhibitor, for 
example etoposide, is administered by IV daily for 4 to 7 
days. 

Suitable Vinca Alkaloid Dosage 

[0092] A suitable effective dose of vinca alkaloid, for 
example vincristine, for administration, either concomi 
tantly or sequentially, With DMXAA, or a pharmaceutically 
acceptable salt thereof, to man for the treatment of cancer is, 
for example, in the range 0.1 to 2.0 mg/m2. For example, 
from 0.125 to 1.75 mg/m2, suitably from 0.15 to 1.5 mg/m2, 
more suitably from 0.2 to 1.4 mg/m2, particularly from 0.6 
to 1.4 mg/m2, more particularly from 0.8 to 1.4 mg/m2, and 
preferably from 0.5 to 1.0 mg/m2. 

[0093] Preferably the vinca alkaloid, for example vincris 
tine, is administered by IV once every Week. 

Suitable Anthracycline Dosage 

[0094] A suitable effective dose of anthracycline, for 
example doxorubicin, for administration, either concomi 
tantly or sequentially, With DMXAA, or a pharmaceutically 
acceptable salt thereof, to man for the treatment of cancer is, 
for example, in the range 5 to 100 mg/m2. For example, from 
10 to 80 mg/m2, suitably from 20 to 60 mg/m2, more 
suitably from 40 to 75 mg/m2, particularly from 20 to 50 
mg/m2, more particularly from 15 to 35 mg/m2, and pref 
erably from 40 to 60 mg/m2. 

[0095] Preferably the anthracycline, for example doxoru 
bicin, is administered by IV once every 3-4 Weeks. 

[0096] The DMXAA or pharmaceutically acceptable salt 
or ester thereof and the compound selected from platinum 
compounds, vinca alkaloids, alkylating agents, anthracy 
clines, topoisomerase I inhibitors, antimetabolites and topoi 
somerase II inhibitors may be administered in any suitable 
form. HoWever, for use according to the present invention 
the combination of DMXAA or a pharmaceutically accept 
able salt or ester thereof and a compound selected from 
platinum compounds, vinca alkaloids, alkylating agents, 
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anthracyclines, topoisomerase I inhibitors, antimetabolites 
and topoisomerase II inhibitors is preferably presented as a 
pharmaceutical formulation. 

[0097] Pharmaceutical formulations comprise the active 
ingredients (that is, the combination of DMXAA or a 
pharmaceutically acceptable salt or ester thereof and a 
compound selected from platinum compounds, vinca alka 
loids, alkylating agents, anthracyclines, topoisomerase 1 
inhibitors, antimetabolites and topoisomerase II inhibitors) 
together With one or more pharmaceutically acceptable 
carriers therefor and optionally other therapeutic and/or 
prophylactic ingredients. The carrier(s) must be acceptable 
in the sense of being compatible With the other ingredients 
of the formula and not deleterious to the recipient thereof. 

[0098] Accordingly, the present invention provides a phar 
maceutical formulation comprising a combination of 
DMXAA or a pharmaceutically acceptable salt or ester 
thereof and a compound selected from platinum compounds, 
vinca alkaloids, alkylating agents, anthracyclines, topoi 
somerase 1 inhibitors, antimetabolites and topoisomerase II 
inhibitors in association With one or more pharmaceutically 
acceptable carriers therefor. 

[0099] The present invention further provides a process 
for the preparation of a pharmaceutical formulation Which 
process comprises bringing into association a combination 
of DMXAA or a pharmaceutically acceptable salt or ester 
thereof and a compound selected from platinum compounds, 
vinca alkaloids, alkylating agents, anthracyclines, topoi 
somerase 1 inhibitors, antimetabolites and topoisomerase II 
inhibitors With one or more pharmaceutically acceptable 
carriers therefor. 

[0100] Pharmaceutical formulations include those suitable 
for oral, topical (including dermal, buccal and sublingual), 
rectal and parenteral (including subcutaneous, intradermal, 
intramuscular and intravenous) administration as Well as 
administration by naso-gastric tube. The formulation may, 
Where appropriate, be conveniently presented in discrete 
dosage units and may be prepared by any of the methods 
Well knoWn in the art of pharmacy. All methods include the 
step of bringing into association the active ingredients With 
the pharmaceutically acceptable carrier(s), for example liq 
uid carriers or ?nely divided solid carriers or both, and then, 
if necessary, shaping the product into the desired formula 
tion. 

[0101] Preferably the pharmaceutical formulations are 
adapted for parenteral administration, mo st preferably intra 
venous administration. For example the compounds may be 
administered intravenously using formulations for each 
compound already knoWn in the art. 

[0102] Pharmaceutical formulations suitable for oral 
administration Wherein the carrier is a solid are most pref 
erably presented as unit dose formulations such as boluses, 
capsules or tablets each containing a predetermined amount 
of the active ingredients. A tablet may be made by com 
pression or moulding, optionally With one or more accessory 
ingredients. Compressed tablets may be prepared by com 
pressing in a suitable machine the active compounds in a 
free-?owing form such as a poWder or granules optionally 
mixed With a binder, lubricant, inert diluent, lubricating 
agent, surface-active agent or dispersing agent. Moulded 
tablets may be made by moulding an inert liquid diluent. 
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Tablets may be optionally coated and, if uncoated, may 
optionally be scored. Capsules may be prepared by ?lling 
the active ingredients, either alone or in admixture With one 
or more accessory ingredients, into the capsule shells and 
then sealing them in the usual manner. Cachets are analo 
gous to cap sules Wherein the active ingredients together With 
any accessory ingredient(s) are sealed in a rice paper enve 
lope. The combination of DMXAA or a pharmaceutically 
acceptable salt or ester thereof and a compound selected 
from platinum compounds, vinca alkaloids, alkylating 
agents, anthracyclines, topoisomerase 1 inhibitors, antime 
tabolites and topoisomerase II inhibitors may also be for 
mulated as dispersible granules, Which may for example be 
suspended in Water before administration, or sprinkled on 
food. The granules may be packaged eg in a sachet. 
Formulations suitable for oral administration Wherein the 
carrier is a liquid may be presented as a solution or a 
suspension in an aqueous liquid or a non-aqueous liquid, or 
as an oil-in-Water liquid emulsion. 

[0103] Formulations for oral administration include con 
trolled release dosage forms eg tablets Wherein the active 
ingredients are formulated in an appropriate release-control 
ling matrix, or are coated With a suitable release-controlling 
?lm. Such formulations may be particularly convenient for 
prophylactic use. 

[0104] The active ingredients may also be formulated as a 
solution or suspension suitable for administration via a 
naso-gastric tube. 

[0105] Pharmaceutical formulations suitable for rectal 
administration Wherein the carrier is a solid are most pref 
erably presented as unit dose suppositories. Suitable carriers 
include cocoa butter and other materials commonly used in 
the art. The suppositories may be conveniently formed by 
admixture of the active combination With the softened or 
melted carrier(s) folloWed by chilling and shaping in 
moulds. 

[0106] Pharmaceutical formulations suitable for 
parenteral administration include sterile solutions or suspen 
sions of the active combination in aqueous or oleaginous 
vehicles. lnjectable preparations may be adapted for bolus 
injection or continuous infusion. Such preparations are 
conveniently presented in unit dose or multi-dose containers 
Which are sealed after introduction of the formulation until 
required for use. Alternatively, the active ingredients may be 
in poWder form Which are constituted With a suitable 
vehicle, such as sterile, pyrogen-free Water, before use. 

[0107] The pharmaceutical formulations may, for 
example, be in the form of liposomal formulations. 

[0108] The combination of DMXAA or a pharmaceuti 
cally acceptable salt or ester thereof and compound selected 
from platinum compounds, vinca alkaloids, alkylating 
agents, anthracyclines, topoisomerase 1 inhibitors, antime 
tabolites and topoisomerase II inhibitors may also be for 
mulated as a long-acting depot preparation, Which may be 
administered by intramuscular injection or by implantation 
e.g. subcutaneously or intramuscularly. Depot preparations 
may include, for example, suitable polymeric or hydropho 
bic materials, or ion-exchange resins. Such long-acting 
formulations are particularly convenient for prophylactic 
use. 

[0109] It should be understood that in addition to the 
aforementioned carrier ingredients the pharmaceutical for 
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mulations for the various routes of administration described 
above may include, as appropriate, one or more additional 
carrier ingredients such as diluents, buffers, ?avouring 
agents, binders, surface active agents, thickeners, lubricants, 
preservatives (including anti-oxidants) and the like, and 
substances included for the purpose of rendering the formu 
lation isotonic With the blood of the intended recipient. 

[0110] DMXAA may be prepared according to the meth 
ods described in Journal of Medicinal Chemistry 34(1): 
217-22, January 1991 the contents of Which are incorporated 
herein by reference. 

[0111] Platinum compounds, vinca alkaloids, alkylating 
agents, anthracyclines, topoisomerase 1 inhibitors, antime 
tabolites and topoisomerase II inhibitors, for example, car 
boplatin, gemcitabine, cisplatin, 5-?uorouracil, cyclophos 
phamide, etoposide, vincristine, doxorubicin and irinotecan, 
are Well knoWn compounds and may be prepared by meth 
ods knoWn to those skilled in the art. 

[0112] It is to be understood that the present invention 
covers all combinations of suitable and preferred groups 
described hereinabove. 

[0113] Cancers that may be treated in accordance With the 
present invention include, but are not limited to, solid 
tumors, for example, non-small cell lung cancers, small cell 
lung cancers, breast cancer, cancer of the pancreas, ovarian 
cancer, colorectal cancer, prostate cancer, gastric cancer, 
testicular cancer, bladder cancer, colonic carcinoma, parvo 
cellular and non-parvocellular bronchial carcinoma, carci 
nomas of the cephalic and cervical parts, carcinomas of the 
thoracic and abdominal regions, cervical and endometrial 
carcinomas, sarcomas, melanomas, and leukemias. 

Animal Models 

[0114] Animal models useful according to the invention 
include but are not limited to the animal model of mammary 
carcinoma provided in Examplel, and pancreatic carcinoma 
provided in Example 2. Additional animal models include 
normal mice injected With a tumor cell line that is repre 
sentative of a particular tumor or cancer type as provided 
herein above. Suitable tumor cell lines for the cancers 
recited above are available from the American Type Culture 
Collection (ATCC). For example, the folloWing representa 
tive cell lines (described on the World Wide Web at ATC 
C.org, reference provided, incorporated herein in their 
entirety) are suitable for use in an animal model of the 
folloWing cancers Wherein an normal animal, for example a 
mouse is injected With the cell line provided: non-small cell 
lung cancers (ATCC No: CRL-5800, Name: NCl-H23); 
small cell lung cancers (ATCC No: CCL-257, Name NCl 
H1688), breast cancer (ATCC No: HTB-132, Name: MDA 
MB-468), cancer of the pancreas (ATCC No: CRL-1687, 
Name: BxPC-3), ovarian cancer (ATCC No: HTB-161, 
Name: NIH:OVCAR3), colorectal cancer (ATCC No: CCL 
251, Name: NCl-H716), prostate cancer (ATCC No: CRL 
1435, Name: PC-3), gastric cancer (ATCC No: CRL-1739, 
Name: AGS), testicular cancer (ATCC No: CRL-1973, 
Name: NTERA-2 cl.D1), bladder cancer (CRL-1472, Name: 
HT-1376), colonic carcinoma (CCL-249, Name NCl-H548), 
parvocellular and non-parvocellular bronchial carcinoma 
(ATCC No: HTB-168, Name: ChaGo-K-l), carcinomas of 
the cephalic and cervical parts (CRL-1594, Name: C-41), 
endometrial carcinomas (ATCC No: HTB-111, Name, AN3 
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CA), sarcomas (ATCC No: HTB-86, Name: SK-ES-l), 
melanomas (ATCC CRL-11147, Name: A2058), and leuke 
mias (CRL-10423). 
Kits 

[0115] The invention herein also contemplates a kit format 
Which comprises a package unit having one or more con 
tainers for separate administration of DMXAA or a phar 
maceutically acceptable salt or ester thereof and at least one 
of a compound selected from platinum compounds, vinca 
alkaloids, alkylating agents, anthracyclines, topoisomerase 1 
inhibitors, antimetabolites and topoisomerase II inhibitors. 
The invention provides for a kit comprising a Wherein the 
DMXAA or a pharmaceutically acceptable salt or ester 
thereof and at least one of a compound selected from 
platinum compounds, vinca alkaloids, alkylating agents, 
anthracyclines, topoisomerase 1 inhibitors, antimetabolites 
and topoisomerase II inhibitors are in association With one 
or more pharmaceutical carriers. 

[0116] The kit may also contain one or more of the 
folloWing items: buffers, instructions, and controls. Kits may 
include containers of reagents mixed together in suitable 
proportions for performing the methods in accordance With 
the invention. Reagent containers preferably contain 
reagents in unit quantities that obviate measuring steps When 
performing the subject methods. 

[0117] The DMXAA or a pharmaceutically acceptable salt 
or ester thereof and at least one of a compound selected from 
platinum compounds, vinca alkaloids, alkylating agents, 
anthracyclines, topoisomerase 1 inhibitors, antimetabolites 
and topoisomerase II inhibitors are provided in suitable 
packaging means, for example in a tube, either in solution in 
an appropriate buffer or in a lyophiliZed form. 

EXAMPLES 

[0118] Having noW generally described the invention, the 
same Will be more readily understood through reference to 
the folloWing Examples Which are provided by Way of 
illustration, and are not intended to be limiting of the present 
invention, unless speci?ed. 

EXAMPLES 

Example 1 

DMXAA in Combination With Other Anti-cancer 
Agents Demonstrates Synergistic Anti-tumor 

Activity 

Materials and Methods 

[0119] Compounds: A stock solution of DMXAA, synthe 
sised in the Auckland Cancer Society Research Centre, Was 
prepared in phosphate-buffered saline, protected from light 
and stored froZen. Cisplatin (Sigma Chemical Co., St. Louis, 
Mo.) Was dissolved in 0.9% saline. Stock solutions of 
carboplatin and 5-?uorouracil (Bristol Myers Squibb, Ser 
monita, Italy) and cyclophosphamide (Mead Johnson Oncol 
ogy Products, Princeton, NJ.) Were diluted With sterile 
Water. Doxorubicin (Farmitalia Carlo Erba Pty Ltd, Clayton 
North, Australia), etoposide, and vincristine (Bristol-Myers 
Squibb, Sermonita, Italy) Were diluted using 0.9% saline. All 
compounds Were administered to mice by ip injection at 
0.01 ml/g bodyWeight. 
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[0120] Animals and Tumours: Murine mammary carci 
noma MDAH-Mca-4 tumours Were grown from stocks 
stored in liquid nitrogen at the sixth transplant generation. 
Tumours (eighth transplant generation When used) Were 
groWn from 20 pl of cell suspension (7 mg packed cells), 
inoculated i.m. (intramuscular) in the right gastrocnemius 
muscle of female C3H/HeN mice (22-25 g at the time of 
treatment). Mice Were randomised to treatment Which com 
menced When the tumour+leg diameter reached 10-11 mm 

(0.5-0.7 g tumour). 
[0121] Host Toxicity and Antitumour Activity: Mice Were 
treated With chemotherapeutic drugs at a range of doses, at 
1.33-fold increments, up to the expected MTD (maximum 
tolerated dose, as estimated in pilot experiments or from the 
literature). Toxicity Was assessed as lethality, and body 
Weight loss measured four days after treatment. Any animals 
becoming moribund Were terminated and treated as drug 
related deaths in the analysis. The diameter of the tumour 
bearing leg Was measured 3 times per Week after treatment. 
Antitumour activity Was assessed from the tumour groWth 
delay, de?ned as the difference in time to reach the endpoint 
of 13 mm (1.5 g tumour) for treated and control groups. 
Responses Were classed as cures if animals Were free of 
evident tumour 120 days after treatment. The statistical 
signi?cance of tumour groWth inhibition Was tested by 
ANOVA using SAS for WindoWs, With Dunnett’s test to 
evaluate p-values for differences betWeen treatment groups. 
In experiments With substantial numbers of cures (free of 
tumour for >120 days after treatment), statistical signi? 
cance Was tested by Kruskal-Wallis non-parametric analysis 
of variance using SAS for WindoWs, and the difference 
betWeen treatment and control groups by Dunn’s test using 
Sigmastat v2.0. The gradient and standard error of dose 
response curves Was determined by linear regression using 
Sigmastat, and the DMF (Dose Modifying Factor) calcu 
lated as the gradient With DMXAA/ gradient Without 
DMXAA. 

[0122] Tumour blood ?oW inhibition: Tumour blood ?oW 
Was assessed using the ?uorescent perfusion marker Hoechst 
33342 (8 mg/ml in saline), Which Was administered i.v. at 
various times after drug treatment. Mice Were scari?ed 2 
min later, and froZen sections (14 pm) prepared from the 
distal, central and proximal regions of each tumour. Sections 
Were examined With a Nikon epi?uorescence microscope at 
10x magni?cation using a UV-lA ?lter block (excitation 365 
nm, barrier ?lter 400 nm, and dichroic mirror 400 nm). A 
grid With 81 squares (100x100 pm), Was used for point 
scoring of staining. The Whole area of each section Was 
scored to avoid bias betWeen peripheral and central regions 
(Which Were less Well perfused). Normal tissue Was 
excluded but necrotic areas Were included. Differences 
betWeen groups Were treated for signi?cance using the 
Student’s t-test (Sigma Stat, version-2.0; Jandel Scienti?c 
Limited). 
[0123] Pharmacokinetics: Female C3H/HeN mice bearing 
MDAH-Mca-4 tumours (0.5-0.7 g) Were injected ip With 
carboplatin (316 pmol/kg), DMXAA (80 pmol/kg), or 
simultaneously received carboplatin and DMXAA, at the 
same doses. At various times blood Was collected from the 
retro-orbital sinus of anaesthetised mice into heparinised 
tubes, and the plasma separated by centrifugation. Tumours 
Were rapidly dissected and froZen at —800 C. Groups of 2-5 
mice Were used for each time point. 
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[0124] ICP-MS (Inductively coupled plasma-mass spec 
troscopy) analysis of platinum: Concentrations of platinum 
in plasma and tumours Were determined using the folloWing 
previously published ICP-MS method. Tumours Were 
Weighted, placed in 15 ml screW cap tubes containing 1 ml 
of 70% nitric acid (Riedel-de-Haen, SeelZe, Germany), and 
left to stand overnight at room temperature. The folloWing 
day, tumours Were digested for 2 h at 900 C. in a sand-?lled 
electric frying pan positioned With a fume hood. After 
cooling, the solubiliZed tumour tissues Were made to volume 
in 10-ml volumetric ?asks using Milli-Q Water and then 
introduced into the ICP-MS. Plasma Was prepared for analy 
sis by methanol precipitation of plasma protein. Plasma Was 
added to an equal volume of ice-cold methanol, mixed and 
left to stand at —200 C. for 18 h. The sample Was centrifuged 
and an aliquot of supernatant Was diluted (1:40) in 0.1% 
nitric acid before being introduced into the ICP-MS. 

[0125] The ICP-MS system comprised a HeWlett Packard 
HP 4500 ICP-MS With a nickel sampling cone, Babington 
(v-groove) nebuliZer and a Scott double-pass spray chamber 
maintained at 20 C. Platinum Was read at 195 amu With a 
dWell time of 100 ms and a replicate time of 6000 ms. 
Calibration curves Were linear (r2>0.98) over a Wide range 
(0.5 to 5000 ng/ml). Intra-assay and inter-assay variability 
and recovery Were Within acceptable limits. The limits of 
quantitation Were 12.5 pg of platinum per ml of plasma and 
10 ng of platinum per g of tumour tissue. 

[0126] HPLC analysis of DMXAA: Concentrations of 
DMXAA in plasma Were determined as folloWs. Aliquots of 
plasma (50 pl) Were treated With 1 ml of ice-cold acetoni 
trile:methanol (3:1 v/v), centrifuged, and the resulting super 
natants evaporated using a Speed-Vac solvent concentrator 
(Savant Instruments, N.Y.). The residues Were dissolved in 
200 pl of 10 mM ammonium acetate buffer (pH 5) and 25 pl 
Was analysed by HPLC using a HP1100 system With diode 
array detector (278 nm) and ?uorescence detector. The 
column used Was a 3.2 mm><150 mm C85 pm column 

(Alltima Associates Inc., Deer?eld, Ill.) and a ?oW rate of 
0.7 ml/min, With a mobile phase of 16% acetonitrile (v/v) in 
10 mM ammonium acetate buffer (pH 5). The retention time 
for DMXAA Was 7.3 min. Spiking of control plasma shoWed 
assay linearity from 0.1-100 pM (r2=0.999). The intra- and 
inter-assay precision and accuracy gave coefficients of varia 
tion <7%, and an average recovery of 70%. The loWer 
sensitivity limit of detection by ?uorescence (signal:noise 
ratio of 3) Was 0.1 pM. 

[0127] Pharmacokinetic Modelling: Modelling of pharrna 
cokinetic data Was done using ModelMaker version 4.0 
(CherWell Scienti?c Limited, The Magdalen Centre, Oxford 
Science Park, Oxford OX4 4GA, United Kingdom). The 
folloWing pharrnacokinetic parameters Were used: Kabs, the 
?rst-order rate constant for absorption into the central com 
partment; Cl, total body clearance; Clinter, intercompartmen 
tal clearance; Vd, apparent volume of distribution of the 
central compartment; Vd2, apparent volume of distribution 
of the second compartment; Km, Michaelis-Menten con 
stant; Vmax, theoretical maximum rate; AUC, area under the 
concentration-time curve. For all compounds it Was assumed 
that all of the administered dose Would reach the central 
compartment (i.e. 100% bioavailability). Differences 
betWeen treatment groups Were tested using a F-test com 
paring the entire curves and if this difference Was signi?cant 
(i.e. p§0.05) the estimates of each individual model param 
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eter for both groups Were tested using a 2-tailed t-test. The 
concentrations of free platinum and total platinum in plasma 
and tumour Were ?tted With a l-compartment open model 
assuming linear pharmacokinetics. Plasma concentrations of 
DMXAA Were ?tted using a l-compar‘tment open model 
With saturable (Michaelis-Menten) elimination kinetics. 

Results 

[0128] Activity of DMXAA+chemotherapy drugs against 
MDAH-Mca-4 tumour. The antitumour activity and host 
toxicity of DMXAA/cytotoxic drug combinations Was 
assessed by varying the dose of chemotherapeutic drug up to 
the toxicity limit, With coadministration of a ?xed DMXAA 
dose (80 umol/kg, ca. 80% of MTD), and evaluating sub 
sequent tumour groWth delay, as illustrated in FIG. 1. Of the 
seven drugs investigated, four (doxorubicin, 5-?uorouracil, 
cyclophosphamide and cisplatin) shoWed appreciable activ 
ity against this tumour as indicated by dose-response rela 
tionships providing signi?cant slopes by linear regression, 
and highly signi?cant groWth delays of ca 10 days at their 
MTDs (Which are recorded in Table 1). The other three 
compounds (carboplatin, etoposide and vincristine) Were 
essentially inactive, With no individual treatment groups 
shoWing signi?cant activity (although carboplatin gave 
Weakly positive dose responses by linear regression). 

[0129] DMXAA alone shoWed appreciable activity as a 
single agent at 80 umol/kg, providing transient regressions 
and mean tumour groWth delays in the range 3.5-8.3 days 
(overall mean 66:0.6 days). Co-administration of DMXAA 
at this dose increased the host toxicity of doxorubicin and 
the MTD for the chemotherapy drug Was loWered by one 
dose level (1:33-fold) in the combination (Table 1). For the 
other compounds, coadministration of DMXAA did not alter 
the formal MTD although some additional toxicity Was 
evident as indicated by the greater body Weight loss in the 
combination. 

[0130] In contrast to this small e?cect on host toxicity, 
co-administration of DMXAA produced a large enhance 
ment of tumour groWth delay (Table 1). The contribution of 
DMXAA Was assessed by determining the slope of each 
dose-response curve by linear regression, and the DMF for 
DMXAA Was calculated as the ratio of slopes With and 
Without DMXAA. By this criterion the magnitude of the 
synergy decreased in the order vincristine>(carboplatin, 
cisplatin, cyclophosphamide, etoposide, doxorubicin)>5 
?uorouracil. For each of these compounds, except the later, 
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the DMF Was signi?cantly greater than unity. As an alter 
native criterion, the maximum tumour groWth delay achiev 
able at the MTD of the combination again indicated synergy 
for all the compounds With groWth delays in the range 15-30 
days. 

[0131] Pharmacokinetics of DMXAA and carboplatin: 
Studies Were conducted to deduce Whether a pharmacoki 
netic interaction underlies the synergistic therapeutic inter 
action betWeen DMXAA and carboplatin. The study Was 
conducted in C3H mice bearing MDAH-Mca-4 tumours of 
the same siZe as in the therapeutic studies. FolloWing 
administration of carboplatin (316 umol/Kg, i.p.) clearance 
of Pt from plasma (measured, after deproteiniZation, by 
ICP-MS) Was biphasic, and Was una?cected by co-adminis 
tration of DMXAA (FIG. 2). Total Pt in the tumour also 
shoWed biphasic kinetics Which Were una?cected by co 
administration of DMXAA. The lack of e?cect of DMXAA 
Was con?rmed by modelling the plasma With tumour phar 
macokinetics as a 2-compar‘tment open model With linear 
phar'macokinetics, Which provided the model parameters of 
Table 2 and indicated that there is no signi?cant e?cect of 
DMXAA. 

[0132] This study tests the hypothesis that antivascular 
agents such as DMXAA have the potential to combine 
synergistically With conventional cytotoxic agents in the 
treatment of solid tumours. The early passage mammary 
tumour MDAH-Mca-4, used for this comparative study, Was 
moderately refractory to most of the cytotoxic drugs tested 
(using single drug doses) but shoWed signi?cant responses 
to doxorubicin, 5-?uorouracil, cyclophosphamide and cis 
platin. DMXAA alone shoWed consistent activity as a single 
agent, of similar magnitude to these four agents, but neither 
the chemotherapy drugs nor DMXAA provided prolonged 
regressions or cures. 

[0133] HoWever, co-administration of DMXAA With the 
cytotoxic drugs caused a marked increase in response (FIG. 
1). This interaction can be classi?ed as synergistic (super 
additive) on the basis of the increased slope of the cytotoxic 
drug dose response curve on addition of DMXAA. The 
interaction, quanti?ed as the DMF (ratio of the linear 
regression slopes With and Without DMXAA), Was signi? 
cantly greater than unity for all drugs except 5-?uorouracil. 
It is noteWorthy that the interaction With DMXAA resulted 
in substantial activity With several compounds Which did not 
shoW any single agent activity. 

TABLE 1 

Effect of DMXAA on host toxicity and antitumour activity of chemotherapeutic drugs 
against MDAH-Mca-4 tumours. Drugs Were co-administered With DMXAA by i.p. injection. 

Slope of 
Chemotherapy DMXAA MTD % body Weight dose/response 
drug (pInol/kg) (pInol/kg) change at 4 days (days/plnol/kg) DMF 

5-?uorouracil i 1780 —8.5 r 0.8 0.0051 r 0.0013 0.5 r 0.2 

80 1780 —14.1 r 1.5 0.0027 1 0.001 

Carboplatin i 316 —5.6 r 1.5 0.0094 1 0.0035 3.4 r 2.3 

80 316 —8.5 r 1.4 0.032 r 0.010 

Cisplatin i 42.1 —9.5 r 1.4 0.19 z 0.06 1.8 r 1.2 

80 42.1 —14.4 r 2.3 0.35 z 0.12 

cyclophosphamide f 21335 —0.8 r 1.3 0.0062 1 0.0001 2.7 r 0.3 

80 21335 —9.2 r 1.4 0.0167 1 0.0013 
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TABLE l-continued 
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Effect of DMXAA on host toxicity and antitumour activity of chemotherapeutic drugs 
against MDAH-Mca-4 tumours. Drugs Were co-administered With DMXAA by i.p. iniection. 

Slope of 
Chemotherapy DMXAA MTD % body Weight dose/response 
drug (pmol/kg) (pmol/kg) change at 4 days (days/pmol/kg) DMF 

Etoposide i 275 —2.0 r 1.7 0.030 r 0.010 4.7 r 2.9 

80 75(1 d) —6.5 r 3.3 0.14 z 0.04 
Vincristine i 1.0 —7.0 r 1.2 —0.0 r 1.3 >7c 

80 1.0 —10.0 r 1.4 14.1 r 5.4 

Doxorubicin i 23.7 —3.9 r 0.6 0.42 r 0.10 2.5 r 1.1 

80 17.8 —5.5 r 1.2 1.04 z 0.23 

3Standard error of the slope 
cEstimated using upper error estimate of the slope for the chemotherapy drug only 

[0134] 

TABLE 2 

Pharmacokinetic parameters for Carboplatin (316 pmol/kg) and 
DMXAA (80 pmol/kg) in plasma and tumour of female C3H/HeN 

mice bearing MDAH-Mca-4 tumours (ca 0.7 g). 
Numbers in parentheses are % CV. 

Plasma Tumour 

Parameter Carboplatin DMXAA Carboplatin 

Kabs (11171) 12.6 (266) 9.3 (39) 14.0 (286) 
Km 4 220 (9.2) i 

vmx (pm 11171) i 63 (6.1) i 
ci (1 1171 kg’l) 1.9 (41) i 0.28 (31) 
ciimer (1 11171 kg’l) 0.41 (99) i 2.3 (24) 
vd 1 kg’1 1.0 (49) 0.17 (1.2) 2.7 (19) 
Vd (1 kg") * i * 

(coadmin.) 
vd2 (1 kg’l) 7.4 (227) i 11.3 (1163) 
AUC (HM - hr)“ 112b 3628c 416b 
AUC (HM - hr)“ 118137“ 3136c 475")c 
(coadmin.) 

aAUC Was calculated using the linear trapezoidal rule 
b0424 hours 
CCo-administration With DMXAA 
d048 hours 
C0430 hours 

Example 2 

DMXAA in Combination With Gemcitabine 
Demonstrates Anti-tumor Activity 

Materials and Methods 

[0135] Human tumour xenografts (PSNl) Were estab 
lished by subcutaneous injection of 5><106 cells in the right 
?ank of female MFl nude mice. PSNl is a pancreatic 
carcinoma. Tumours Were allowed to groW to a diameter of 
6-8 mm before treatment (a volume of approximately 0.15 
cm3). Treatment groups Were randomised in such a Way that 
the mean volume in each group on the day of treatment Was 
not statistically dilTerent. Stock solutions of DMXAA and 
gemcitabine (Eli Lilly & Company, Indiana) Were diluted in 
saline and injected intravenously into tumour bearing nude 
mice via a lateral tail vein. For combination therapy, the tWo 
drugs Were given by sequential injections into the tWo lateral 
tail veins. Control mice Were untreated. 

[0136] Tumours Were measured in three orthogonal 
dimensions tWo to three times per Week and the volume 

expressed as the tumour volume relative to the volume on 
the day of treatment. Tumours Were measured until they had 
at least tripled in volume. The endpoint Was the tumour 
volume tripling time. 

Results 

[0137] The Tables beloW shoW, in the column headed 
“Median”, the median tumour volume tripling times for 
PSNl pancreatic tumour xenografts treated With gemcitab 
ine With or Without DMXAA. The column headed “Treated 
Control” shoWs the treated minus control tripling time, i.e. 
the advantage of the drug or drug combination over 
untreated tumours. 

[0138] The gemcitabine data have been analysed as vol 
ume doubling times and tripling times. In both cases the 
combination of the tWo drugs is synergistic, the treated 
minus control for the combination being greater than the 
sum of each drug given alone. 

PSNl volume tripling times (days) 
Gemcitabine plus DMXAA 

Treatment Median Treated-Control 

Control 4.9 
20 mg/kg DMXAA 6.0 1.1 
240 mgkg gemcitabine 13.9 9.0 
240 mgkg gemcitabine + 20 mg/kg >17 >12 
DMXAA 

[0139] 

PSNl volume doubling times (days) 
Gemcitabine plus DMXAA 

Treatment Median Treated-Control 

Control 3.2 
20 mg/kg DMXAA 3.6 0.4 
240 mgkg gemcitabine 9.7 7.5 
240 mgkg gemcitabine + 20 mg/kg 15.4 12.2 
DMXAA 

Other Embodiments 

[0140] All publications mentioned in the above speci?ca 
tion are herein incorporated by reference. Various modi? 
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cations and variations of the described methods and system 
of the invention Will be apparent to those skilled in the art 
Without departing from the scope and spirit of the invention. 
Although the invention has been described in connection 
With speci?c preferred embodiments, it should be under 
stood that the invention as claimed should not be unduly 
limited to such speci?c embodiments. Indeed, various modi 
?cations of the described modes for carrying out the inven 
tion Which are obvious to those skilled in molecular biology 
or related ?elds are intended to be Within the scope of the 
folloWing claims. 

1. A method for treating cancer, Which comprises admin 
istering to a mammal, in need of such treatment an effective 
amount of DMXAA or a pharmaceutically acceptable salt or 
ester thereof and administering an effective amount of at 
least one of a compound selected from platinum compounds, 
vinca alkaloids, alkylating agents, anthracyclines, topoi 
somerase I inhibitors, antimetabolites and topoisomerase II 
inhibitors. 

2. Amethod according to claim 1 Wherein the DMXAA or 
pharmaceutically acceptable salt or ester thereof and the at 
least one of a compound selected from platinum compounds, 
vinca alkaloids, alkylating agents, anthracyclines, topoi 
somerase I inhibitors, antimetabolites and topoisomerase II 
inhibitors are administered in a potentiating ratio. 

3. Amethod according to claim 1 Wherein the DMXAA or 
pharmaceutically acceptable salt or ester thereof and the at 
least one of a compound selected from platinum compounds, 
vinca alkaloids, alkylating agents, anthracyclines, topoi 
somerase I inhibitors, antimetabolites and topoisomerase II 
inhibitors are administered concomitantly. 

4. Amethod according to claim 1 Wherein the DMXAA or 
pharmaceutically acceptable salt or ester thereof and the at 
least one of a compound selected from platinum compounds, 
vinca alkaloids, alkylating agents, anthracyclines, topoi 
somerase I inhibitors, antimetabolites and topoisomerase II 
inhibitors are administered sequentially. 

5. A method according to claim 1 Wherein the compound 
selected from platinum compounds, vinca alkaloids, alky 
lating agents, anthracyclines, topoisomerase I inhibitors, 
antimetabolites and topoisomerase II inhibitors is a com 
pound selected from carboplatin, gemcitabine, cisplatin, 
5-?uorouracil, cyclophosphamide, etoposide, vincristine, 
doxorubicin and irinotecan. 

6. A method according to claim 5 Wherein the compound 
selected from platinum compounds, vinca alkaloids, alky 
lating agents, anthracyclines, topoisomerase I inhibitors, 
antimetabolites and topoisomerase II inhibitors is a com 
pound selected from carboplatin, gemcitabine, cisplatin, 
5-?uorouracil, cyclophosphamide, etoposide, vincristine 
and doxorubicin. 

7. A composition comprising a combination of DMXAA 
or a pharmaceutically acceptable salt or ester thereof and at 
least one of a compound selected from platinum compounds, 
vinca alkaloids, alkylating agents, anthracyclines, topoi 
somerase I inhibitors, antimetabolites and topoisomerase II 
inhibitors. 

8. A composition according to claim 7 Wherein the 
DMXAA or a pharmaceutically acceptable salt or ester 
thereof and the at least one of a compound selected from 
platinum compounds, vinca alkaloids, alkylating agents, 
anthracyclines, topoisomerase I inhibitors, antimetabolites 
and topoisomerase II inhibitors are present in a potentiating 
ratio. 
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9. A composition according to claim 7 or 8 Wherein the 
compound selected from platinum compounds, vinca alka 
loids, alkylating agents, anthracyclines, topoisomerase I 
inhibitors, antimetabolites and topoisomerase II inhibitors is 
a compound selected from carboplatin, gemcitabine, cispl 
atin, 5-?uorouracil, cyclophosphamide, etoposide, vincris 
tine, doxorubicin and irinotecan. 

10. A composition according to claim 9 Wherein the 
compound selected from platinum compounds, vinca alka 
loids, alkylating agents, anthracyclines, topoisomerase I 
inhibitors, antimetabolites and topoisomerase II inhibitors is 
a compound selected from carboplatin, gemcitabine, cispl 
atin, 5-?uorouracil, cyclophosphamide, etoposide, vincris 
tine and doxorubicin. 

11. A pharmaceutical formulation comprising a combina 
tion of DMXAA or a pharmaceutically acceptable salt or 
ester thereof and at least one of a compound selected from 
platinum compounds, vinca alkaloids, alkylating agents, 
anthracyclines, topoisomerase I inhibitors, antimetabolites 
and topoisomerase II inhibitors in association With one or 
more pharmaceutically acceptable carriers therefor. 

12. A pharmaceutical formulation according to claim 11 
Wherein the formulation is adapted for intravenous admin 
istration. 

13. A pharmaceutical formulation according to claim 11 
or 12 Wherein the DMXAA or pharmaceutically acceptable 
salt or ester thereof and the at least one of a compound 
selected from platinum compounds, vinca alkaloids, alky 
lating agents, anthracyclines, topoisomerase I inhibitors, 
antimetabolites and topoisomerase II inhibitors are present 
in a potentiating ratio. 

14. A pharmaceutical formulation according to claim 13 
Wherein the compound selected from platinum compounds, 
vinca alkaloids, alkylating agents, anthracyclines, topoi 
somerase I inhibitors, antimetabolites and topoisomerase II 
inhibitors is a compound selected from carboplatin, gemcit 
abine, cisplatin, 5-?uorouracil, cyclophosphamide, etopo 
side, vincristine, doxorubicin and irinotecan. 

15. A pharmaceutical formulation according to claim 14 
Wherein the compound selected from platinum compounds, 
vinca alkaloids, alkylating agents, anthracyclines, topoi 
somerase I inhibitors, antimetabolites and topoisomerase II 
inhibitors is a compound selected from carboplatin, gemcit 
abine, cisplatin, 5-?uorouracil, cyclophosphamide, etopo 
side, vincristine and doxorubicin. 

16. A process for the preparation of a pharmaceutical 
formulation Which process comprises bringing into associa 
tion a combination of DMXAA or a pharmaceutically 
acceptable salt or ester thereof and at least one of a com 
pound selected from platinum compounds, vinca alkaloids, 
alkylating agents, anthracyclines, topoisomerase I inhibi 
tors, antimetabolites and topoisomerase II inhibitors With 
one or more pharmaceutically acceptable carriers therefor. 

17. Aprocess according to claim 16 Wherein the DMXAA 
or pharmaceutically acceptable salt or ester thereof and the 
at least one of a compound selected from platinum com 
pounds, vinca alkaloids, alkylating agents, anthracyclines, 
topoisomerase I inhibitors, antimetabolites and topoi 
somerase II inhibitors are present in a potentiating ratio. 

18. A process according to claim 16 or 17 Wherein the 
compound selected from platinum compounds, vinca alka 
loids, alkylating agents, anthracyclines, topoisomerase I 
inhibitors, antimetabolites and topoisomerase II inhibitors is 
a compound selected from carboplatin, gemcitabine, cispl 
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atin, 5-?uorouracil, cyclophosphamide, etoposide, Vincris 
tine, doxorubicin and irinotecan. 

19. A process according to claim 18 wherein the com 
pound selected from platinum compounds, Vinca alkaloids, 
alkylating agents, anthracyclines, topoisomerase I inhibi 
tors, antimetabolites and topoisomerase II inhibitors is a 
compound selected from carboplatin, gemcitabine, cisplatin, 
5-?uorouracil, cyclophosphamide, etoposide, Vincristine 
and doxorubicin. 

20. A kit comprising in association for separate adminis 
tration DMXAA or a pharmaceutically acceptable salt or 
ester thereof and at least one of a compound selected from 
platinum compounds, Vinca alkaloids, alkylating agents, 
anthracyclines, topoisomerase 1 inhibitors, antimetabolites 
and topoisomerase II inhibitors. 

21. A kit according to claim 20 Wherein the DMXAA or 
pharmaceutically acceptable salt or ester thereof and the at 
least one of a compound selected from platinum compounds, 
Vinca alkaloids, alkylating agents, anthracyclines, topoi 
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somerase 1 inhibitors, antimetabolites and topoisomerase II 
inhibitors are present in a potentiating ratio. 

22. A kit according to claim 20 or 21 Wherein the 
compound selected from platinum compounds, Vinca alka 
loids, alkylating agents, anthracyclines, topoisomerase 1 
inhibitors, antimetabolites and topoisomerase II inhibitors is 
a compound selected from carboplatin, gemcitabine, cispl 
atin, 5-?uorouracil, cyclophosphamide, etoposide, Vincris 
tine, doxorubicin and irinotecan. 

23. A kit according to claim 22 Wherein the compound 
selected from platinum compounds, Vinca alkaloids, alky 
lating agents, anthracyclines, topoisomerase 1 inhibitors, 
antimetabolites and topoisomerase II inhibitors is a com 
pound selected from carboplatin, gemcitabine, cisplatin, 
5-?uorouracil, cyclophosphamide, etoposide, Vincristine 
and doxorubicin. 


