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USE OF EPOTHILONES FOR THE TREATMENT OF CANCER

Summary of the invention

The invention relates to the treatment of a proliferative disease, especially according to cer-
tain treatment regimens using an epothilone, especially epothilone B; preferably of a gastro-
intestinal tumor, more preferably (1) a tumor of the colon and/or the rectum (colorectal
tumor), especially if it is refractory to a (meaning at least one) representative of the taxane
class of anti-cancer agents, in particular TAXOL. (paclitaxel in formulated form for clinical
use), and/or at least one standard treatment with an other chemotherapeutic, especially 5-
fluorouracil; (2) a tumor of the genitourinary tract, more preferably a tumor of the prostate,
including primary and metastatic tumors, especially if refractory to hormone treatment
(“hormone refractory prostate cancer”) and/ or treatment with other standard chemothe-
rapeutics; (3) an epidermoid tumor, more preferably an epidermoid head and neck tumor,
most preferably a mouth tumor; (4) a lung tumor, more preferably a non-small cell lung
tumor, especially any of these tumors that is refractory to treatment with one or more other
chemotherapeutics (especially due to multidrug resistance), especially to treatment with a
member of the taxane class of anti-cancer agents, in particular TAXOLs; or (5) a breast
tumor, more preferably one that is multidrug resistant, especially refractory to treatment with
a member of the taxane class of anti-cancer agents, in particular TAXOLs; relating
especially also to the treatment of a multidrug resistant lung tumor (preferably a non-small
cell lung tumor), a multidrug resistant breast tumor, or a multidrug resistant epidermoid
tumor, or in a broader sense of the invention to a treatment schedule for the treatment of an
aforementioned or (in a broader sense of the invention) any other tumor, especially if it is
refractory to one or more chemotherapeutics, especially multidrug resistant and/or TAXOLs
refractory), such as a melanoma, ovarian cancer, pancreas cancer, neuroblastoma, head
and neck cancer or bladder cancer, or in a broader sense renal, brain or gastric cancer; by
administration of an epothilone as a cytotoxic agent, especially epothilone B;

the term “treatment” also encompassing (i) a method of treatment for (= for treating of) said
disease comprising administration of said cytotoxic agent (preferably an epothilone, espe-
cially epothilone B, in each case preferably together with a pharmaceutically acceptable car-
rier) to a warm-blooded animal, especially if in need of such treatment, in a therapeutically

effective amount, in at least one treatment; (ii) the use of said cytotoxic agent, for the treat-
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ment of a proliferative disease; (iii) the use of said cytotoxic agent for the manufacture of a
pharmaceutical preparation for the treatment of said proliferative disease (comprising
admixing said cytotoxic agent with a pharmaceutically acceptable carrier); (iv) a pharmaceu-
tical preparation comprising a dose of said cytotoxic agent that is appropriate for the treat-
ment of said proliferative disease. The invention is, in a preferred embodiment, directed to
the treatment of (human) patients or patient groups where other treatments, especially stan-
dard treatment with an other chemotherapeutic, especially 5-fluorouracil; or therapy with
members of the taxane class of anti-cancer agents, such as TAXOL., has failed. It also
relates to an epothilone, especially epothilone B, for use in the treatment of a proliferative
disease, especially where said disease is refractory to treatment with a standard

therapeutic.

Background of the invention

Cancer still represents a major unmet medical need. Initial treatment of the disease is often
surgery, radiation treatment or the combination, but recurrent (metastatic) disease is com-
mon. Chemotherapeutic treatments for most cancers are generally not curative, but only
delay disease progression. Commonly, tumors and their metastases become refractory to
chemotherapy, in an event known as development of multidrug resistance. In many cases,
tumors are inherently resistant to some classes of chemotherapeutic agents [see DeVita
V.T., Principies of Cancer Management: Chemotherapy. In: Cancer. Principies and Practice
of Oncology. DeVita V.T. et al (eds.), 5th edition, Lippincott-Raven, Philadelphia, New York
(1977), pp. 333-347; or Cleton, F.J., Chemotherapy: general aspects. In: Oxford Textbook
of Oncology; Peckham, M., et al, Oxford University Press, Oxford, New York, Tokyo (1995),
Vol. 1, pp. 445-453]. This is, for example, the case for lung tumors, especially non-small cell
lung carcinoma, or also for epidermoid tumors, like epidermoid head and neck, especially
mouth, tumors, or also for breast tumors. Other mechanisms why tumors are not treatable
(are refractory to treatment) can be, for example, the presence of tubulin mutations or

glutathione mediated mechanisms.

Intestinal, especially colorectal, cancer defines a special case of the unmet medical needs
in cancer treatment. Initial treatment of the disease is often surgery, radiation treatment or
the combination, but recurrent (metastatic) disease is common. First-line chemotherapeutic
treatments for recurrent colorectal cancer include 5-fluorouracil. But this treatment provides

at best delay of disease progression as the tumors usually become refractory to treatment.
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Chemotherapy of this refractory stage of disease involves other classical cytotoxic agents,
but are all considered inadequate [see Cohen et al., Cancer of the colon. In: Cancer. Prin-
ciples and Practice of Oncology; DeVita et al. (eds.), 5th edition, Lippincott Raven. Phila-
delphia, New York 1997, pp. 1144-1197; or Rowinsky, Ann. Rev. Med. 48, 353-74 (1997)].
Also for cancer of the genitourinary tract, especially prostate cancer, a further unmet
medical need, initial treatment is as mentioned above for colorectal cancer, showing similar
problems. First-line chemotherapeutic treatment for recurrent prostate cancer includes anti-
androgens, and the recurrence is frequently androgen-dependent. But this treatment pro-
vides only delay of disease progression as the tumors almost always become refractory to
anti-androgens within 6 months to 2 years (hormone-refractory prostate tumors). Chemo-
therapy of this anti-androgen refractory stage of diseases involves mitoxantrone or other
classical anticancer cytotoxic agents, but all are considered as inadequate [see Oesterling
et al., Cancer of the prostate. In: Cancer. Principles and Practice of Oncology. DeVita, V.T.,
et al. (eds.), 5th edition, Lippincott-Raven, Philadelphia, New York 1997, pp 1322-86;
Sternberg, Cancers of the genitourinary tract. In: Cavalli et al. (eds.), Textbook of Medical
Oncology; or Roth, B. J., Semin. Oncol. 23(6 Suppl. 14), 49-55 (1996)].

Among cytotoxic agents for the treatment of tumors, TAXOLe. (paclitaxel), a microtubule
stabilizing agent, has become a very important compound with a remarkable economic
success [see Rowinsky E.K., The development and clinical utility of the taxane class of
antimicrotubule chemotherapy agents; Ann. Rev. Med. 48, 353-374 (1997)].

However, TAXOLe has a number of disadvantages. Especially its extremely low solubility in
water represents a severe problem. It has become necessary to administer TAXOLes in a for-
mulation with Cremophor EL. (polyoxyethylated castor oil; BASF, Ludwigshafen, Germany)
which has severe side effects, causing inter alia allergic reactions that in one case even
were reported to have led to the death of a patient. More severely, certain tumor types are
known to be refractory to treatment with TAXOLs even when the drug is administered as
front-line therapy, or the tumors develop resistance to TAXOL. after multiple cycles of

exposure.

Although the taxane class of antimicrotubule anti-cancer agents has been hailed as the
“perhaps most important addition to the chemotherapeutic armamentarium against cancer
over the past several decades” [see Rowinsky E.K., Ann. Rev. Med. 48, 353-374 (1997)]



WO 99/43320 PCT/EP99/01147

and despite the commercial success of TAXOLs, there remain limitations to TAXOLe's
efficacy. TAXOLe treatment is associated with a number of significant side effects and some
major classes of solid tumors, namely colon and prostate, are pootly responsive to this
compound (see Rowinsky E.K., loc. cit.). Specifically, as a single agent, TAXOLs has been
considered to be poorly active clinically in colorectal, renal, prostatic, pancreatic, gastric and
brain cancers [see Rowinsky E.K., loc. cit.; Bitton, R.J., et al., Drug Saf. 12, 196-208 (1995);
or Arbuck, S.G., et al., J. Natl. Cancer Inst. Monogr. 15, 11-24 (1993)]. For example, the
effectiveness of TAXOLe can be severely limited by acquired drug resistance mechanisms
occurring via various mechanisms, such as overexpression of phosphoglycoproteins that

function as drug efflux pumps.

Therefore, there exists an urgent need to find compounds and appropriate dosing regimens
with these compounds expand the armamentarium of cancer treatment, especially in the
majority of cases where treatment with taxanes and other anticancer compounds is not

associated with long term survival.

The epothilones, especially epothilones A and B, represent a new class of microtubule
stabilizing cytotoxic agents (see Gerth, K. et al., J. Antibiot. 49, 560-3 (1996); or Hoefle et
al.,, DE 41 38 042), e.g. with the formulae:

wherein R is hydrogen (epothilone A) or methyl (epothilone B).

These compounds have the following advantages:

(i) they show better water solubility than TAXOLs and are thus more appropriate for formula-
tion; and
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(iiy they have, in cell culture experiments, been reported to be active also against the prolife-
ration of cells that, due to the activity of the P-glycoprotein efflux pump which renders them
multidrug resistant, show resistance to treatment with other chemotherapeutics, e.g. TAXOL
o [see Bollag, D. M., et al., “Epothilones, a new class of microtubule-stabilizing agents with a
Taxol-like mechanism of action”, Cancer Research 55, 2325-33 (1995); and Boliag D.M.,
Exp. Opin. Invest. Drugs 6, 867-73 (1997)); and

(iii) despite apparently sharing the same, or a sterically proximal binding site on the micro-
tubule, the epothilones have been shown to be active against a TAXOLs-resistant ovarian

carcinoma cell line with an altered B-tubulin [see Kowalski, R. J., et al., J. Biol. Chem.

272(4), 2534-2541 (1997)].

On the other hand, they are highly toxic and therefore their usefulness in the treatment of

cancer jn vivo was considered practically impossible [see, for example, PNAS 95, 9642-7

(1998)]. Therefore, the present invention shows in an unexpected way that indeed dosage
regimens may be found that aliow, on the one hand, to treat tumors with epothilones, espe-
cially epothilone B; and on the other hand allow for the treatment of certain patient groups
that are unresponsive to other kinds of treatment, be it by multi-drug resistance, as with
taxane, e.g. TAXOLs, refractoriness due to multidrug resistance, and/or any other

mechanism.

The present invention has the goal to present for the first time in vivo regimens for a useful

treatment with epothilones, preferably epothilone A or especially epothilone B, that allow for
the treatment of a tumor disease, e.g. a melanoma, ovarian cancer, pancreas cancet,
neuroblastoma, head and neck cancer, bladder cancer, renal, brain, gastric or preferably a
colorectal, prostate, breast, iung (especially non-small cell lung) or epidermoid, e.g.

epidermoid head and neck, especially mouth, cancer.

While the general treatment schedule allows for the treatment of various tumor types al-
ready in front-line treatment, the invention preferably relates to the treatment of tumors that
can be expected or have shown to be refractory to treatment with other chemotherapeutics,
e.g. standard treatment with one or more other chemotherapeutics, especially with 5-

fluorouracil and/or taxane, e.g. TAXOLe treatment.
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Surprisingly, it has now been found that even the proliferation of tumor cells and tumors that
are refractory to standard treatment with other chemotherapeutics, e.g. 5-fluorouracil; and/
or to treatment with a member of the taxane class of compounds, most especially TAXOLs,
especially of a colorectal tumor, especially one that is also refractory to standard treatment,
e.g. with 5-fluorouracil; or of a lung tumor, especially a non-small cell lung cancer; an
epidermoid, more preferably epidermoid head and neck, such as mouth, tumor; or a breast
tumor; and/or metastasis thereof can be diminished or stopped and that even regression or

tumor disappearance is possible.

Detailed description of the preferred aspects of the invention

The present invention deals preferably with the following subject matter as part of the inven-

tion:

Whenever within this whole specification “treatment of a proliferative disease” or of a tumor,
cancer or the like is mentioned, there is meant

a) a method of treatment (= for treating) of a proliferative disease, said method comprising
the step of administering (for at ieast one treatment) an epothilone, especially epothilone A
and/or B, especially B, (preferably in a pharmaceutically acceptable carrier material) to a
warm-blooded animal, especially a human, in need of such treatment, in a dose that allows
for the treatment of said disease (= a therapeutically effective amount), preferably in a dose
(amount) as specified to be preferred hereinabove and hereinbelow;

b) the use of an epothilone, preferably epothilone A and/or B, especially epothilone B, for
the treatment of a proliferative disease, or an epothilone, especially epothilone B, for use in
the treatment of said disease (especially in a human);

c) the use of an epothilone, especially epothilone A and/or B, especially epothilone B, for
the manufacture of a pharmaceutical preparation for the treatment of a proliferative disease;
and/or

d) a pharmaceutical preparation comprising a dose of an epothilone, especially epothilone
A and/or B, most especially epothilone B, that is appropriate for the treatment of a prolife-
rative disease; or any combination of a), b), ¢) and d), in accordance with the subject matter
allow-able for patenting in a country where this application is filed;

e) a method of using an epothilone for the manufacture of a pharmaceutical preparation for

the treatment of a proliferative disease, comprising admixing said epothilone with a
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pharmaceutically acceptable carrier. In cases where a tumor disease or a specific tumor

(e.g. colon tumor, colon carcinoma or colon cancer; or prostate tumor, prostate carcinoma
or prostate cancer) are mentioned instead of “proliferative disease”, categories a) to e) are
also encompassed, meaning that the respective tumor disease can be filled in under a) to
e) above instead of “proliferative disease”, in accordance with the patentable subject matter;

preferably, any treatment under a) to e) relates to treatment of humans.

In a first aspect, the present invention relates to the treatment of a proliferative disease that
is refractory to treatment with one or more other chemotherapeutics, where an epothilone,
especially epothilone A and/or B, especially epothilone B, is administered to a warm-
blooded animal, especially a human, preferably a human in need of such treatment,

especially in a therapeutically effective amount.

In a second aspect, the present invention relates to an in vivo regimen for the treatment of a
proliferative disease, especially a cancer that is refractory to treatment with one or more
other chemotherapeutics, especially of the taxane class, like TAXOLs, and/or 5-fluorouracil,
where an epothilone, especially epothilone A and/or B, especially epothilone B, is admini-
stered in a dose that is between about 1 and about 100%, preferably between about 25 and
100%, of the (single administration) maximal tolerated dose (MTD) to a warm-blooded ani-
mal, especially a human; and one or more (preferably two to seven) further doses
preferably each within the dose range mentioned just above are administered in one or
preferably more than one further treatment cycle(s), especially with an interval between the
treatment cycles of one week or more than one week after the preceding treatment, more
preferably after about one to about 6 weeks, most preferably about one to about three
weeks after the preceding treatment, respectively. Generally, this treatment regimen where
a high dose is administered in two or more treat-ment cycles with periods of time between
one to six, preferably one to three weeks of time between administrations is preferred over
more frequent treatments with lower doses, especially as it should reduce the frequency
and duration of hospitalization and as it shows superior antitumor effects and less toxicity

than more frequent treatments and more antitumor efficacy than less frequent treatment.

Preferably, for epothilone B the dose in humans to be used is calculated according to the
formula (1)
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single dose (mg/m?) = (0.1 toy) x N (1)

where N (a whole (like 1, 2 or 3) or fractional number (like 1.5 or 2.3) wherever mentioned
hereinbefore and hereinafter)) is the number of weeks between treatments (preferably a
number in the range of about 1 to about 6 (corresponding to an interval of about 1 to about
6 weeks), especially about 1 to about 3 (corresponding to a preferred interval of about 1 to

about 3 weeks) and y is 6 or preferably 5, more preferably 4.

More preferably, the treatment dose is calculated according to the formula 1
single dose (mg/m?) = (0.1 to 2.5) x N; (ny;

even more preferably according to the formula Hi,
single dose (mg/m?) = (0.1 to 1.7) x N; (ny;

or most preferably according to the formula IV
single dose (mg/m?) = (0.1 to 1) x N (V)

where, in each of formulae Il to IV, N has the meaning given under formula I. For the
dosages calculated according to any of the formulae | to 1V, the following proviso must be
met: The dose, even if calculated higher, shall not exceed about 18 mg/m2 for a single

administration.

Preferably, for weekly treatment the dose is between about 0.1 and about 6, preferably
about 0.1 and about 5 mg/m? more preferably about 0.1 and about 3 mg/m?, even more
preferably 0.1 and 1.7 mg/m?', most preferably about 0.3 and about 1 mg/m?; for three-
weekly treatment (treatment every three weeks or every third week) the dose is between
about 0.3 and about 18 mg/m?, preferably about 0.3 and about 15 mg/m?, more preferably
about 0.3 and about 12 mg/m?, even more preferably about 0.3 and about 7.5 mg/m?, still
more preferably about 0.3 and about 5 mg/m?, most preferably about 1.0 and about 3.0

mg/m?. This dose is preferably administered to the human by intravenous (i.v.)
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administration during 2 to 180 min, preferably 2 to 120 min, more preferably during about 5

to about 30 min, most preferably during about 10 to about 30 min, e.g. during about 30 min.

Preferably, especially in the case of weekly treatment, rest periods of more than one week,
more preferably of two to ten weeks, more preferably three to six weeks after the preceding
treatment may be necessary after for example 3, 4, 6, 8, or more treatment cycles, depen-

ding on patient condition, to allow for sufficient recovery from the preceding treatment.

In a third aspect of the invention, the present invention relates to an in vivo regimen for the

treatment of a proliferative disease, especially one that is refractory to the treatment with
one or more other chemotherapeutics, where an epothilone, preferably epothilone A and/or
B, especially epothilone B, is administered weekly to a warm-blooded animal, especially a
human, in a dose that is below 80%, more preferably below 50% of the maximal tolerable
dose (MTD).

In a fourth aspect, the invention relates to the in vivo treatment of a proliferative disease
that is refractory to the treatment with one or more other chemotherapeutics, especially 5-
fluorouracil or a microtubule stabilizing agent of the taxane class, especially TAXOLs, for
example a multidrug resistant tumor, where an epothilone, especially epothilone B, is

administered to a warm-blooded animal, especially a human.

In a fifth aspect, the invention relates to the in vivo treatment of a proliferative disease, es-

pecially one that is refractory to the treatment with one or more other chemotherapeutics, by
combined administration (a) of an epothilone, preferably epothilone A and/or epothilone B,
especially epothilone B, in combination with (b) another antitumor chemotherapeutic, pre-
ferably the combined treatment being timed so that component (a) and (b) are administered
to a warm-blooded animal, especially a human (especially in need of such treatment), in
combination in a quantity which is jointly therapeutically effective against a proliferative
disease that preferably can be treated by administration of an epothilone, more preferably
epothilone A and/or epothilone B, especially epothilone B; said administration preferably
taking place to a human that suffers from a tumor that is refractory to other chemothera-
peutic treatment, e.g. treatment especially with 5-fluorouracil or especially with a member of

the taxane class of anti-cancer agents, like TAXOLs.
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In this regard, the invention also relates to a combination preparation comprising compo-

nents (a) and (b) as defined in the last paragraph.

The invention also relates to a product which comprises component (a) and component (b)
as defined in the second paragraph above, in the presence or absence of one or more
pharmaceutically acceptable carrier materials, as a combination preparation for simulta-
neous or chronologically staggered administration to a warm-blooded animal, especially a
human, within a period of time which is small enough for the active compounds both of
component (a) and of component (b) to mutually enhance antiproliferative activity (espe-
cially against proliferating cells) in said warm-blooded animal, for treating a proliferative

disease.

The general terms used hereinbefore and hereinafter preferably have the following mea-

nings, if not defined otherwise:

A proliferative disease is mainly a tumor disease (or cancer) (and/or any metastases),
wherever the tumor or the metastasis are located), more especially a tumor selected from
the group comprising breast cancer, genitourinary cancer, lung cancer, gastrointestinal
cancer, epidermoid cancer, melanoma, ovarian cancer, pancreas cancer, neuroblastoma,
head and neck cancer (this term, wherever it is used, meaning a head and/or neck cancer,
meaning that not only a cancer of head and neck, but also of head or neck is envisaged) or
bladder cancer, or in a broader sense renal, brain or gastric cancer; more preferably (i) a
tumor selected from a breast tumor; an epidermoid tumor, especially and epidermoid head
and neck, preferably mouth, tumor; and a lung tumor, especially a non-small cell lung
tumor; or from a gastrointestinal tumor, especially a colorectal tumor; and a genitourinary
tumor , especially a prostate tumor (especially a hormone-refractory prostate tumor); or (i)
(more preferably) a proliferative disease that is refractory to the treatment with other chemo-
therapeutics, especially a corresponding tumor (and/or any metastasis), more especially a
tumor selected from the group comprising tumors that are refractory to a standard treatment
with (an)other chemotherapeutic(s), especially with 5-fluorouracil and/or (preferably) a
microtubule stabilizing agent of the taxane class, most especially TAXOLs, still more
preferably a tumor selected from gastrointestinal, e.g. colorectal (especially refractory to

standard, e.g. 5-fluorouracii, and/or TAXOLs treatment); and genitourinary, e.g. prostatic
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tumors (and/or a metastasis thereof, especially a metastasis thereof); most preferably a
gastrointestinal tumor, especially a colorectal cancer; or (iii) a tumor that is refractory to
treatment with other chemotherapeutics due to multidrug resistance, especially refractory to
a member of the taxane class of microtubule stabilizing agents, preferably TAXOLs, most
especially a multidrug, especially TAXOLe, resistant lung tumor (especially a non-small cell
lung tumor), a multidrug resistant breast tumor, or a multidrug resistant epidermoid,

preferably epidermoid head and neck, most preferably mouth, tumor.

In a broader sense of the invention, a proliferative disease may furthermore be selected
from hyperproliferative conditions such as hyperplasias, fibrosis (especially pulmonary, but
also other types of fibrosis, such as renal fibrosis), angiogenesis, psoriasis, atherosclerosis
and smooth muscle proliferation in the blood vessels, such as stenosis or restenosis fol-

lowing angioplasty.

Where hereinbefore and subsequently a tumor, a tumor disease, a carcinoma or a cancer
are mentioned, also metastasis in the original organ or tissue and/or in any other location

are implied alternatively or in addition, whatever the location of the tumor and/or metastasis
is.

The word “refractory” means that the respective proliferative disease (especially a tumor
and/or any metastasis thereof), upon treatment with a (meaning at least one) chemothera-
peutic other than an epothilone, shows no or only weak antiproliferative response (no or
only weak inhibition of tumor growth) after the treatment with such an agent, that is, a tumor
that cannot be treated at all or only with unsatisfying results with other (preferably standard)
chemotherapeutics (preferably as defined above, especially 5-fluorouracil (especially in the
case of colorectal, like colon, cancer), antiandrogens or preferably mitoxantrone (especially
in the case of prostate cancer), or antiestrogens, like letrozole (especially in the case of
breast cancer); or especially a member of the taxane class of chemotherapeutics, e.g.
TAXOTEREs or TAXOLs, in a warm-blooded animal, especially a human; for example the
tumor growth is not stopped, only retarded slightly or no regression is found. The present
invention, where treatment of refractory tumors and the like is mentioned, is to be under-
stood to encompass not only (a) tumor(s) where one or more chemotherapeutics have al-
ready failed during treatment of a patient, but also (a) tumor(s) that can be shown to be re-

fractory by other means, e.g. biopsy and culture in the presence of chemotherapeutics.
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Where a term like ,refractory against TAXOL«"“is used hereinbefore and hereinafter, this
term, in addition to the finished product, is also intended to mean paclitaxel, the active
substance of TAXOLe_ ,Refractory to hormone treatment” or ,hormone refractory”, in the
case of a tumor of the genitourinary tract, especially a prostate tumor, means refractory to

treatment with an antiandrogen.

TAXOLs preferably stands for the finished product that comprises paciitaxel, but, in a
broader sense, is also meant to encompass paclitaxel itself of any other paclitaxel

formulation with one or more carrier material(s).

Preferably, the term refractory means that with standard dose a reduction of tumor growth
by less than 50% (that is a T/C% value of equal to or more than 50%) is obtained when

compared with a control without chemotherapeutic, e.g. by in_ vivo or in vitro measurements.

Multidrug resistant tumor disease is one where resistance to one or more chemotherapeu-
tics, including those of the taxane class, especially TAXOLs, or the anthracycline class ,
especially ADRIAMYCINs, is found. The basis for this resistance is the export via an energy
(especially ATP)-dependent pump located on the surface of cells of the respective tumor,
especially of the P-glycoprotein family, especially P-glycoprotein (P-gp) itself. In the present
invention, alternatively or in addition other mechanisms may cause a tumor to be refractory
to treatment with chemotherapeutics other than an epothilone. For example, alterations in
the drug target (especially microtubules in the present case), changes in the intracellular
metabolism that may inactivate the compound, or changes in the physiology of the cell that
would facilitate by-passing or overriding of the mechanism of drug action may lead to such

resistance.

By the term “other chemotherapeutic” or ,standard chemotherapeutic®, there is meant espe-
cially any chemotherapeutic other than an epothilone; preferably one as defined in the intro-
duction, especially 5-fluorouracil (especially in the case of colorectal, like colon, cancer), an
anti-androgen or mitoxantrone (especially in the case of prostate cancer), or an antiestro-
gen, like letrozole (especially in the case of breast cancer); especially, the term refers to 5-
fluorouracil or (more preferably) to members of the taxane class of microtubule stabilizing

agents, such as preferably Taxotere= or more preferably TAXOLe. ,Standard treatment with
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other chemotherapeutics®, ,other chemotherapeutic treatment” or ,standard chemotherapy*

is referring to treatment with at least one such ,other” or ,standard therapeutic®.

By the term epothilone, any epothilone or epothilone derivative is meant. Preferably, the
term ,epothilone” means epothilone A, epothilone B, any epothilone derivative disclosed in
WO 98/25929 (which is incorporated by reference), or any mixture thereof; more preferably,

it means epothilone A and/or epothilone B, and most preferably it relates to epothilone B.

The administration in all cases mentioned above and below may take place orally but, in
view of better and better defined bioavailability, more preferably is made parenterally, espe-
cially intravenously, e.g. by infusion or injection. Where subsequently “infusion” is used, this

means preferably intravenous infusion, which is the most preferred mode of administration.

Subsequently, the data for adults are the basis for illustration. However, it goes without
saying that the present invention also relates to the treatment of proliferative diseases in
pediatrics. The doses must then be corrected in accordance with standard methods and the

age, condition and other characteristics of the patient.

The Maximal Tolerated Dose (MTD) is determined according to standard procedures; pre-
ferably, in warm-blooded animals the MTD in case of oral or intravenous administration is
determined as the Dose of a single administration where no death occurs and a loss of
body weight of less than 40, preferably less than 25, percent (%) is found in the treated
warm-blooded animal individual (this term here mainly referring to an animal; for humans

see below).

The MTD may vary depending on the population of the patients which may be defined by
tumor type, age range, gender, tumor stage and the like. While in animals, the most pre-
ferable way of determining the MTD can be analogous to that shown in the Examples pre-
sented below, in humans the MTD may generally be determined by starting with one single
administration of a very low dose, e.g. 1/10th of the LDy (i.e., the dose that is lethal to 10%
of animals) in the most sensitive animal species in which toxicology studies have been per-
formed, e.g. for epothilones (especially epothilone B) in the range from 0.1 to 25 mg/m?,
especially for epothilone B in the range from 0.1 to 2.5 mg/m? , most especially in the range

of 0.1 to 0.33 mg/m®. Dose escalation for the next dose level is 100%, unless grade 2
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toxicity is seen according to the US National Cancer Institute Revised Common Toxicity
Criteria, in which case dose escalation will be 67%. Dose escalation for subsequent dose
levels is in the range of 25% to 67%. For example, three patients are usually treated at one
dose level and observed for acute toxicity for one course of treatment before any more
patients are entered. If none of the three patients experience DLT (dose-limiting toxicity),
then the next cohort of three patients is treated with the next higher dose. If two or more of
the three patients experience DLT, then three more patients are treated at the next lower
dose unless six patients have already been treated at that dose. If one of three patients
treated at a dose experiences DLT, then three more patients are treated at the same level.
If the incidence of DLT among those patients is one in six, then the next cohort is treated at
the next higher dose. In general, if two or more of the six patients treated at a dose level
experience DLT, then the MTD is considered to have been exceeded, and three more
patients are treated at the next lower dose as described above. The MTD is defined as the
highest dose studied for which the incidence of DLT was less than 33%. Usually dose
escalation for subsequent courses in the same patient — i.e. intrapatient dose escalation --
is not permitted. Alternatively, dose steps may be defined by a modified Fibonacci series in
which the increments of dose for succeeding levels beyond the starting dose are 100%,
67%, 50% and 40%, followed by 33% for all subsequent levels. Finally, the MTD may be
found by methods described in Simon, R., et al., J. Nat. Cancer Inst. 89(15), 1997, p. 1138-
1147.

The DLT generally includes (but is not limited to) any drug-related death and most drug-re-
lated grade 3 and 4 toxicities, including febrile neutropenia (see also US National Cancer
Institute Revised Common Toxicity Criteria). See especially the examples. For a human, the
preferred treatment doses are defined by formula I, more preferably formula |l, most pre-
ferably formula Ill mentioned above (with the proviso that no single dose is higher than 18
mg/m?. Preferably, for weekly treatment the dose is between about 0.1 and about 6, pre-
ferably about 0.1 and about 5 mg/m?, more preferably about 0.1 and about 3 mg/m?, even
more preferably about 0.1 and about 1.7 mg/m?, most preferably about 0.3 and about 1
mg/m?; for three-weekly treatment (treatment every third week) the dose is between about
0.3 and about 18 mg/m?, preferably about 0.3 and about 15 mg/mz, more preferably about
0.3 and about 12 mg/m?, even more preferably about 0.3 and about 7.5 mg/m?, still more
preferably about 0.3 and about 5 mg/m?, most preferably about 1.0 and about 3.0 mg/m?.

This dose is preferably administered to the human by intravenous (i.v.) administration during
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2 to 180 min, preferably 2 to 120 min, preferably during about 5 to about 30 min, most
preferably during about 10 to about 30 min, e.g. about 30 min.

From the use of animal data, the applicable doses in (adult) humans may be roughly

calculated as follows:

A dose of 1 mg/kg in mouse corresponds to a dose of 3 mg/m®in a human.

By sufficient recovery from the preceding treatment, in warm-blooded animals there is
meant especially the regain of body weight of the treated individual to the starting level
found before the first dosing, preferably to at least 95% of said weight. In a human, the re-
covery from each preceding dose administration is preferably defined as recovery from any
grade 3 or 4 toxicity, including e.g. achievement of a platelet count of at least 100,000/mm?®

and a neutrophil count of at least 1,500 cells/mm?® whole blood.

Treatment can be repeated if no response is achieved after a first treatment, until tumor
progression is found or until other reasons (e.g. the condition of the patient) require termi-
nation of treatment. In a human, the treatment with about 25 to about 100% of the MTD is
preferably repeated every 1 to ten, especially 2 to ten weeks; preferably every 1 to 10
weeks, or every 3 to 6 weeks, until disease progression, unacceptable toxicity, 1 or
preferably 2 cycles beyond determination of a complete response, or patient withdrawal of

consent for any reason is encountered.

Preferably, in the case of weekly treatment of a human with epothilone, the dose is in the
range of about 5 to about 60%, preferably about 10 to about 60%, e.g. about 5 to about
35% of the MTD, especially in the range of about 30 to about 35% of the MTD. Preferably,
for epothilone B the dose is in the range of about 5 to about 60 %, more preferably about
10 to about 60%, especially in the range of about 10 to about 45%, most especially in the
range of about 30 to about 45% of the three-weekly MTD.

More preferably, treatment is stopped after the third to eighth, especially after the third to
fifth weekly administration followed by a rest period of two to five, e.g. two weeks before
further treatment is resumed, either by single or again weekly or twice weekly admini-

stration. Especially, in the case of weekly epothilone B treatment is stopped after the third to
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eighth administration followed by a rest period of two to four, e.g. two weeks before treat-

ment is resumed by weekly administration.

Administration of component (a), that is epothilones A and/or B, especially B, takes place
preferably as described above, especially using one of the special treatment regimens

mentioned above.

Administration of component (b) preferably takes place according to treatment schedules

that are known to the person skilled in the art.

In one preferred embodiment, component (b) is administered before component (a), pre-
ferably in a treatment comprising one or more administrations of component (b) before
starting the treatment with component (a), preferably such that treatment with component
(b) ends at least two, preferably 5 to 10, e.g. about 5, days prior to treatment with
component (a) that is administered one or more times thereafter, preferably one to five,

especially one or two times.

in a more preferred embodiment, component (a) is administered on a 3-weekly schedule
before component (b), preferably in a treatment comprising one administration of compo-
nent (a) before starting the treatment with component (b), more preferably such that treat-
ment with component (a) ends immediately prior to treatment with component (b) that is

administered thereafter.

in a second more preferred embodiment, component (a) is administered on a weekly sche-
dule. Component (b), on the other hand, is administered on a 3-weekly schedule, with each
administration proceeding immediately upon completion of every third administration of

component (a).

In a third more preferred embodiment, component (a) is administered on a weekly schedule
before component (b), preferably in a treatment comprising one administration of
componént (a) before starting treatment with component (b), more preferably such that
treatment with component (a) ends immediately prior to treatment with component (b) that is

administered thereafter.
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By the term “other chemotherapeutic agent” there is meant especially any chemothera-
peutic agent that is or can be used in the treatment of tumor diseases, such as chemothe-
rapeutics derived from the following classes:

(A) Alkylating agents, preferably cross-linking chemotherapeutics, preferably bis-alkylating
agents,

B) antitumor antibiotics, preferably doxorubicin (ADRIAMYCINe, RUBEXGe);

C) antimetabolites;

D) plant alkaloids;

E) hormonal agents and antagonists,

(
(
(
(
(F) biological response modifiers, preferably lymphokines or interferons
(Q) inhibitors of protein tyrosine kinases and/or serine/threonine kinases,;
(H) antisense oligonucleotides or oligonucleotide derivatives; or

(

1) miscellaneous agents or agents with other or unknown mechanism of action.

By the term “jointly therapeutically effective against a proliferative disease that can be trea-
ted by administration of epothilone A and/or epothilone B, especially epothilone B, there is
preferably meant a proliferative disease as mentioned above, especially a tumor disease,
the response preferably manifesting itself in a diminished proliferation, e.g. diminished tu-
mor growth or even (more preferably) tumor regression or (most preferably) tumor

disappearance (“complete response”).

Preferably, the term “quantity which is jointly therapeutically effective against a proliferative
disease that can be treated by administration of epothilone A and/or epothilone B, especial-
ly epothilone B” means any quantity of the components (a) and (b) of the combinations that,
in the combination, is diminishing proliferation of cells responsible for any of the mentioned
proliferative diseases, especially tumor (including metastatic) cells (especially diminished
tumor growth) or, preferably, even causing regression, more preferably even the partial or
complete disappearance, of such cells (especially tumor regression, preferably complete
response meaning disappearance of the tumor(s)). This term not only comprises com-
binations of any component (a) and (b) where (a) and (b) are dosed in such a manner as to
be antiproliferatively effective already without combination, but also doses of any such com-
ponent which alone would show no or only marginal effect but which in combination leads to

clearly antiproliferative effects, that is to diminished proliferation or preferably even to



WO 99/43320 PCT/EP99/01147
-18 -

regression of the proliferating cells or even to cure from the proliferative disease. In ad-
dition, here the term “combination” is not only used to describe fixed combinations of the
components, but also any combination of components (a) and (b) for simultaneous or chro-
nologically staggered use within a period of time which is small enough for the active com-
pounds both of component (a) and of component (b) to mutually enhance antiproliferative

activity, e.g. in a patient.

By the term “combination preparation comprising component (a) and (b)” there is meant any
combination, be it as kit of parts or as a single combined combination, of component (a) and
(b) in the form of a pharmaceutical product, that is preferably where a pharmaceutically ac-
ceptable carrier material is present. For the preferred carrier materials, see below under

“Pharmaceutical Preparations”.

By the term “a product which comprises component (a) and component (b)”, there is pre-
ferably meant a product that comprises

(a) at least one compound selected from epothilone A and (preferably) epothilone B and

(b) at least one other chemotherapeutic agent

in the presence or absence of one or more pharmaceutically acceptable carrier materials,
as a combination preparation, for simultaneous or chronologically staggered use, preferably
within a period of time which is small enough for the active compounds both of component
(a) and of component (b) to mutually enhance antiproliferative activity against proliferating
cells, especially in a patient, for treating a proliferative disease which responds to such acti-
ve compounds”, especially a “kit of parts” in the sense that the effective components (a) and
(b) of the combination can be dosed independently or by use of different fixed combinations
with distinguished amounts of any components (a) and (b) at different time points. The
“parts” of the kit of parts can then be administered simultaneously or chronologically stagge-
red, that is at different time points and with equal or different time intervals for any part of
the kit of parts, preferably with the condition that the time intervals are chosen such that the
effect on the proliferative disease in the combined use of the parts is larger than the effect
which would be obtained by use of only any one of component (a) and (b) alone or by use
of both in a way that the compounds act independently (e.g. with long enough periods to
avoid effects of each of the components on the others), that is, stronger inhibition of proli-
feration or, preferably, stronger regression or even cure of the proliferative disease is found

than when the same dose of only one of components (a) and (b) is administered alone in
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the same dose or after sufficiently long time intervals that mutual effects of the components
(a) and (b) are excluded. That is meant by the term “to mutually enhance antiproliferative
activity against proliferating cells, especially in a patient”; preferably, there is meant a mutu-
al enhancement of the effect of the components (a) and (b), especially a synergism and/or
the causing of regression of the proliferating cells, up to and inciuding their complete des-

truction, and especially a strong synergism between components (a) and (b).

By the term “proliferating cells”, especially pathologically or abnormally proliferating cells are
meant, such as tumor and/or tumor metastasis cells, especially of tumors as defined herein

as being preferred.

Preferred are combinations which show enhanced antiproliferative activity when compared
with the single components alone, especially combinations that show synergism (synergistic
combinations) or combinations that lead to regression of proliferative tissues and/or cure

from proliferative diseases.

The term “synergism” is standing for an effect that is stronger than additive, that is, a stron-
ger effect of the combination of any component (a) with any component (b) than could be
reached by the factor of diminuation of proliferation obtained from mere multiplication of the
factor of diminuation of proliferation for any component (a) alone or any component (b) alo-
ne when compared to a control without treatment when each (a) and (b) as such, whether
alone or in combination, is administered in the same dose as in the single treatment without
combination (which does not mean that the dose of (a) must be identical to that of (b), al-
though this may also be the case). As theoretical example for mere illustration, if a compo-
nent (a) alone gives a growth of tumor cells that is diminished by a factor of 2 in comparison
to a control without any treatment and a component (b) alone gives a diminuation of growth
by a factor of 1.5, then an additive effect would be one where, by combined use of compo-
nent (a) and component (b), a 3-fold diminuation of growth would be found (multiplication of
2 with 1.5). A synergistic effect would for example be present if a more than 3-fold diminua-
tion of proliferation is found. The presence of synergism can be shown by this fractional
product method [Webb, in: ,Enzymes and Metabolic Inhibitors*, Vol. 1, 66-73 and 488-512,
Academic Press, New York] or alternatively by the isobologram method [see references in:
Berenbaum Pharmacol. Rev. 41, 99-141 (1984)], and/or the combination index (Cl)
calculation method [Chou et al., Trends Pharmacol. Sci. 4, 450-454 (1983); or Chou et al.,
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New Avenues in Developmental Cancer Chemotherapy; Bristol-Myers Symposium Series,
K.R. Harrap and [.A. Connors (eds.), 37-64, New York, Academic Press (1987)].

The term “pharmaceutically acceptable carrier materials” is explained below in the definition

of pharmaceutical preparations.

Provided that in the respective molecule salt-forming groups are present, component (b)
(other chemotherapeutic(s)) may also be present in the form of salts wherever it is mentio-

ned above or below.

Termination of treatment preferably takes place when either of the following occurs:
Disease progression, for example under the Southwest Oncology Group (SWOG) response
criteria; unacceptable toxicity (e.g. to the patient, the investigator, or both); treatment 2
cycles beyond determination of a complete response, for example under the Southwest

Oncology Group (SWOG) response criteria; or patient withdrawal of consent.

Salts of components are especially acid addition salts, salts with bases or, when several
salt-forming groups are present, optionally also mixed salts or internal salts. Salts are

especially the pharmaceutically acceptable, e.g. substantially non-toxic, salts.

Such salts are formed, for example, from chemotherapeutics having an acidic group, for
example a carboxy, phosphodiester or phosphorothioate group, and are, for example, their
salts with suitable bases, such as non-toxic metal salts derived from metals of groups Ia, Ib,
lla and lIb of the Periodic Tabie of Elements, especially suitable alkali metal salts, for exam-
ple lithium, sodium or potassium salts, or ammonium salts, also those salts that are formed
with organic amines, such as unsubstituted or hydroxy-substituted mono-, di- or tri-alkyl-
amines, especially mono-, di- or tri-lower alkylamines, or with quaternary ammonium com-
pounds, for example with N-methyl-N-ethylamine, diethylamine, triethylamine, mono-, bis- or
tris-(2-hydroxy-lower alkyl)amines, such as mono-, bis- or tris-(2-hydroxyethyl)amine, 2-hy-
droxy-tert-butylamine or tris(hydroxymethyl)methylamine, N,N-di-lower alkyl-N-(hydroxy-lo-
wer alkyl)-amines, such as N,N-dimethyl-N-(2-hydroxyethyl)-amine or tri-(2-hydroxyethyl)-
amine, or N-methyl-D-glucamine, or quaternary ammonium salts, such as tetrabutylammo-
nium salts. The chemotherapeutics having a basic group, for example an amino or imino

group, can form acid addition salts, for example with inorganic acids, for example a hydro-
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halic acid, such as hydrochloric acid, sulfuric acid or phosphoric acid, or with organic car-
boxylic, sulfonic, sulfo or phospho acids or N-substituted sulfamic acids, such as, for
example, acetic acid, propionic acid, glycolic acid, succinic acid, maleic acid, hydroxymaleic
acid, methylmaleic acid, fumaric acid, malic acid, tartaric acid, gluconic acid, citric acid, or
benzoic acid, also with amino acids, for example, a-amino acids, and also with methanesui-
fonic acid, ethanesulfonic acid, 2-hydroxyethanesulfonic acid, ethane-1,2-disulfonic acid,
benzenesulfonic acid, 4-methylbenzenesulfonic acid, naphthalene-2-sulfonic acid, N-cycio-
hexylsulfamic acid (with formation of the cyclamates) or with other acidic organic com-
pounds, such as ascorbic acid. Compounds having acidic and basic groups can aiso form
internal salts. If more than one salt-forming group is present, it is also possible that mixed

salts are present.

Where hereinbefore and hereinafter numerical terms are used, they are meant to include
the numbers representing the upper and lower limits. For example, ,between 1 and 3¢
stands for a range ,from and including 1 up to and including 3 and ,in the range from 1 to
3" would stand for ,from and including 1 up to and including 3“. The same is true where
instead of

numbers (e.g. 3) words denoting numbers are used (e.g. ,three).

Where ,comprising“ is used, this can preferably be replaced by ,consisting essentially of*,

more preferably by ,consisting of*.

Where ,about” is used in connection with a number, this preferably means the number +
15%, more preferably the number plus 5%, most preferably the number itself without
~about®. For example, ,about 100" would stand for from and including 85 to and including
115% Where ,about” is used in connection with numeric ranges, for example ,about 1 to
about 3% or ,between about one and about three®, preferably the definition of ,about* given
for a number in the last sentence is applied to each number defining the start and the end
of a range separately. Preferably, where ,about”is used in connection with any numerical

values, the ,about“ can be deleted.

~Weekly" stands for ,about once a week“ (meaning that more than one treatment is made

with an interval of about one week between treatments), the about here preferably meaning
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+ 1 day (that is, translating into ,every 6 to 8 days"); most preferably, “weekly” stands for

~once every 7 days",

~3-weekly“ or three-weekly“ stands for ,about once every three weeks" (meaning that more
than one treatment is made with an interval of about three weeks between treatments), the
about here preferably meaning *+ 3 days (that is, translating into every 18 to 24 days); most

preferably, ,weekly“ stands for ,once every 21 days” (= every third week).

Preferred Embodiments of the invention

In the following preferred embodiments of the invention, the general definitions may be re-

placed by the more specific definitions given hereinbefore and hereinafter, as appropriate.

(1) The present invention relates especially to the treatment of a proliferative disease, espe-
cially a cancer, especially a cancer that is refractory to treatment with other chemotherapeu-
tics and/or a member of the taxane class of anti-cancer agents, especially TAXOLs, more
especially one of the preferred diseases as defined above or below, characterized in that an
epothilone, especially epothilone A or most especially epothilone B, is administered more
than once with a weekly up to three-weekly interval to a human in a dose that is calculated

according to the formula (1)

single dose (mg/m?) = (0.1 to y) x N )
where N (a whole or fractional number) is the number of weeks between treatments (about
one to about three weeks), that is N is about 1 to about 3; more preferably, the treatment
dose is calculated according to the formula Il

single dose (mg/m®) = (0.1 to 2.5) x N; (Iny;
even more preferably according to the formula lll,

single dose (mg/m®) = (0.1 to 1.7) x N; (1ny;

or still more preferably according to the formula IV
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single dose (mg/m?) = (0.1 to 1) x N (IV)

where, in each of formulae Il to IV, N is about 1 to about 3 (corresponding to intervals of

about 1 to about 3 weeks between treatments);

the epothilone, especially epothilone B, administration preferably taking place

(a) weekly in a human in a dose that lies between about 0.1 and about 6, preferably about
0.1 and about 5 mg/m?, more preferably about 0.1 and about 3 mg/m?, even more pre-
ferably about 0.1 and about 1.7 mg/m?, most preferably about 0.3 and about 1 mg/m?; or

(b) three-weekly in a human in a dose that lies dose is between about 0.3 and about 18
mg/m?, preferably about 0.3 and about 15 mg/m?, more preferably about 0.3 and about
12 mg/m?, even more preferably about 0.3 and about 7.5 mg/m?, still more preferably
about 0.3 and about 5 mg/m? most preferably about 1.0 and about 3.0 mg/m?;

the administration preferably taking place by i.v. infusion during 2 to 120 min, more pre-
ferably during about 5 to about 30 min, most preferably during about 10 to about 30 min,

e.g. during about 30 min.

(2) The present invention preferably relates also to the treatment of a tumor disease that is
refractory to the treatment with an other chemotherapeutic, especially selected from 5-
fluorouracil and preferably a microtubule stabilizing agent of the taxane class, most espe-
cially TAXOL.,, said tumor being selected from a gastrointestinal, e.g. colorectal; a renal; a
genitourinary, e.g. prostatic; a pancreatic; and a brain tumor (and/or any metastasis
thereof), most preferably a gastrointestinal tumor, especially a colorectal cancer, more
especially a gastrointestinal cancer, especially a colorectal cancer, that is refractory to
treatment with a member of the taxane class of anti-cancer agents, especially TAXOLs, or
very especially such tumor that is refractory to a standard chemotherapy, such as treatment
a standard chemotherapeutic, especially with 5-fluorouracil; or a tumor of the genitourinary
tract, especially a prostate cancer, most especially a hormone-refractory prostate cancer;
where epothilone A and/or B, especially epothilone B, is administered to a warm-blooded

animal, especially a human.
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(8) The present invention preferably also relates to the treatment of a tumor disease, espe-
cially a lung tumor, especially a non-small cell lung carcinoma, especially such lung cancer
that is refractory to treatment with a member of the taxane class of anti-cancer agents, es-
pecially TAXOLs; a breast tumor, especially one that is multidrug resistant; or an epidermoid
tumor, preferably an epidermoid head and neck, especially mouth, tumor, especially if the
latter is muitidrug resistant and/or resistant to treatment with a member of the taxane class
of anti-cancer agents, in particular TAXOLe; where epothilone A and/or B, especially

epothilone B, is administered to a warm-blooded animal, especially a human.

(4) The present invention also preferably relates to an in vivo regimen for the treatment of a
tumor disease, especially (i) of a tumor of the gastrointestinal tract, most especially a tumor
of the colon and/or rectum (colcrectal tumor); and/or (ii) a tumor of the genitourinary tract,
especially a prostate tumor (preferably a hormone-refractory prostate tumor); especially
where such tumor is refractory to treatment with an other chemotherapeutic, especially one
of the taxane class, most especially TAXOLs; where epothilone A and/or B, especially epo-
thilone B, is administered once in a dose that is between about 20 and about 100% of the
MTD, to a human; and, if required, one or more (preferably two to seven) further doses
each within the dose range mentioned above for the first dose are administered in further
treatment cycles, preferably each dose after a period of time that aliows for sufficient
recovery of the treated individual from each preceding dose administration, especially more
than two weeks after the preceding treatment, more especially two to 10 weeks, most espe-
cially three to six weeks after the preceding treatment, especially three weeks after that

treatment.

More preferably, under (1) to (4) epothilone B is administered weekly to a human in a dose
that lies between about 0.1 and about 6, preferably about 0.1 and about 5 mg/m?, more
preferably about 0.1 and about 3 mg/m?, even more preferably about 0.1 and about 1.7
mg/m?, most preferably about 0.3 and about 1 mg/m?; or epothilone B is administered three-
weekly (every 3 weeks) in a dose that is between about 0.3 and about 18 mg/mz, preferably
about 0.3 and about 15 mg/m?, more preferably about 0.3 and about 12 mg/m?, even more
preferably about 0.3 and about 7.5 mg/m?, still more preferably about 0.3 and about 5
mg/m?, most preferably about 1.0 and about 3.0 mg/m?. This dose is preferably admini-

stered to the human by intravenous (i.v.) administration during 2 to 120 min, more pre-
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ferably during about 5 to about 30 min, most preferably during about 10 to about 30 min,

e.g. during about 30 min.
More preferably, said treatment is repeated every about 1 to about 3 weeks, until disease
progression, unacceptable toxicity, 1 or preferably 2 cycles beyond determination of a

complete response, or patient withdrawal of consent for any reason is encountered.

(6) The present invention preferably also relates to an in vivo regimen for the treatment of a

tumor disease, especially (i) of a tumor of the gastrointestinal tract, most especially a tumor
of the colon and/or rectum (colorectal tumor); and/or (ii) a tumor of the genitourinary tract,
especially a prostate tumor; especially where such tumor is refractory to treatment with an
other chemotherapeutic, especially one of the taxane class, most especially TAXOLe
(preferably a hormone-refractory prostate tumor); where epothilone A and/or B, especially
epothilone B, is administered weekly to a warm-blooded animal in a dose that is below 80%,

more preferably below 50% of the maximal tolerable dose (MTD).

Preferably, in the case of weekly treatment of a human with said epothilone(s), the dose is
in the range of about 1 to about 60%, preferably about 10 to about 60%, e.g. about 5 to
about 35% of the MTD, for example in the range of about 30 to about 35% of the MTD.
Preferably, for epothilone B the dose is in the range of about 5 to about 60%, preferably
about 10 to about 60%, especially in the range of about 10 to about 45%, most especially in
the range of about 30 to about 45% of the three-weekly MTD. of the three-weekly MTD. In a
special case, the dose can be between about 2 and about 18 mg/m2 for epothilone B.

More preferably, treatment is stopped after the third to eighth, especially after the third to
fifth weekly administration followed by a rest period of two to five, e.g. two weeks before
further treatment is resumed. Preferably and if required, in the case of weekly epothilone B
administration treatment is stopped after the third to eighth administration followed by a rest

period of two to four, e.g. two weeks before treatment is resumed by weekly administration.

(6) The invention preferably also relates to the in vivo treatment of a tumor disease by com-

bined administration (a) of epothilone A and/or epothilone B, especially epothilone B, in

combination with (b) an other chemotherapeutic agent selected from the group consisting of
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(A) alkylating agents, preferably cross-linking chemotherapeutics, preferably bis-alkylating
agents,

(B) antitumor antibiotics, preferably doxorubicin (ADRIAMYCINe, RUBEXGe);

(C) antimetabolites;

(D) plant alkaloids;

(E) hormonal agents and antagonists,

(F) biological response modifiers, preferably lymphokines or interferons

(G) inhibitors of protein tyrosine kinases and/or serine/threonine kinases,;

(H) antisense oligonucleotides or oligonucleotide derivatives; or

() miscellaneous agents or agents with other or unknown mechanism of action;

the combined treatment being timed so that component (a) and (b) are combined for
simultaneous or chronologically staggered use within a period of time which is small enough
for the active compounds both of component (a) and of component (b) to mutually enhance

antiproliferative activity, e.g. in a patient.

(7) The invention also relates to a product which comprises component (a) and component
(b) as defined under (6) above, in the presence or absence of one or more pharmaceutically
acceptable carrier materials, as a combination preparation for simultaneous or chronologi-
cally staggered administration to a human within a period of time which is small enough for
the active compounds both of component (a) and of component (b) to mutually enhance
activity against a tumor disease, especially (i) a tumor of the gastrointestinal tract, most
especially a tumor of the colon and/or rectum (colorectal tumor); and/or (ii) a tumor of the
genitourinary tract, especially a prostate tumor; especially where such tumor is refractory to
treatment with an other chemotherapeutic, especially one of the taxane class, most espe-

cially TAXOLe; for treating said tumor disease.
Under (1) to (7) or the subsequent embodiments of the invention, administration of the
epothilone, especially epothilone B, preferably takes place by infusion, especially by

intravenous infusion.

The following are some especially preferred embodiments of the invention:
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A1. The use of an epothilone, especially epothilone A and/or epothilone B, for the treatment
of a proliferative disease that is refractory to treatment with other chemotherapeutics; or the
use of said epothilone, especially epothilone B, for the manufacture of a pharmaceutical

preparation for the treatment of a proliferative disease that is refractory to the treatment with

other chemotherapeutics.

A2. The use according to A1 where the proliferative disease is a tumor disease that is re-

fractory to a microtubule stabilizing agent of the taxane class, especially TAXOLe.

A3. The use according to any one of A1 to A2 where the proliferative disease is a colorectal

tumor, and/or a metastasis thereof.

A4. The use according to any one of A1 to A2 where the proliferative disease is a prostatic

tumor, and/or a metastasis thereof; especially a hormone-refractory prostate tumor.

B1. The use of an epothiione for the manufacture of a pharmaceutical preparation that is
appropriate for administration of said epothilone once in a dose that is between about 1 and
about 100% of the maximal tolerated dose (MTD) in a warm-blooded animal, to said warm-

blooded animal for the treatment of a proliferative disease that is refractory to the treatment

with other chemotherapeutics.

B2. The use according to B1 where the epothilone is epothilone A and/or epothilone B, pre-
ferably epothilone B.

B3. The use according to any one of B1 and B2 where the dose is between 25 and 100% of

the maximal tolerated dose and the warm-blooded animal is a human.

B4. The use according to any one of B1 to B3 where the dose unit for an adult human is in

the range of between about 0.3 and about 18, preferably about 0.3 and about 12, more pre-
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ferably about 0.3 and about 7.5, most preferably about 1.0 and about 3 mg/m? of epothilone
B with three-weekly treatment; or between about 0.1 and about 6, preferably about 0.1 to
about 5, more preferably about 0.1 and about 3, most preferably about 0.3 and about 1

mg/m? for weekly treatment.

B5. The use according to any one of B1 to B4 where the dose is chosen so that after a
period of time that allows for sufficient recovery of the treated individual from each pre-

ceding dose a further dose can be administered.

B6. The use according to any one of B1 to B5 where the proliferative disease is a tumor.

B7. The use according to any one of B1 to B6 where the proliferative disease is a colorectal

tumor, and/or a metastasis thereof.

B8. The use according to any one of B1 to B6 where the proliferative disease is a prostate

tumor, and/or a metastasis thereof.

B9. The use according to any one of B1 to B8 where the tumor is one that is refractory to
treatment with a microtubule stabilizing agent of the taxane, microtubule stabilizing class of

agents, especially TAXOLo.

.C1. The use of an epothilone, preferably epothilone A and/or epothilone B, especially
epothilone B, for the manufacture of a pharmaceutical preparation that is appropriate for
administration of said epothilone once weekly, where the dose is 80% or less, preferably
50% or less, of the MTD.

D1. The use of an epothilone, especially epothilone A and/or epothilone B, for the manufac-
ture of a pharmaceutical preparation that is appropriate for the combined administration (a)
of an epothilone, preferably epothilone A and/or epothilone B, in combination with (b) an-

other antitumor chemotherapeutic to a warm-blooded animal that suffers from a proliferative
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disease that is refractory to the treatment with other chemotherapeutics, especially a colo-

rectal or prostate tumor and/or a metastasis thereof.

E1. A pharmaceutical preparation for the treatment of a proliferative disease, especially a
tumor disease, especially one of those characterized as being preferred above or below, in
a human, said preparation comprising an epothilone, especially epothilone B, in a dose
ranging from 1 to 100%, preferably from 25 to 100% of the maximal tolerable dose (MTD),

and a pharmaceutically acceptable carrier.

F1. A combination preparation comprising (a) epothilone A or preferably epothilone B and
(b) one or more other antitumor chemotherapeutics, and a pharmaceutically acceptable

carrier.

G1. A product which comprises as component (a) epothilone A and/or B, preferably epo-
thilone B, and as component (b) any other antitumor chemotherapeutic, in the presence or
absence of one or more pharmaceutically acceptable carrier materials, as a combination
preparation for simultaneous or chronologically staggered administration to a warm-blooded
animal, especially a human, within a period of time which is smali enough for the active
compounds both of component (a) and of component (b) to mutually enhance antitumor

activity in said warm-blooded animal, for treating a proliferative disease.

The invention relates most especially to the treatment of following tumor/cancer types with

epothilone B:

(i) a gastrointestinal, especially a colorectal tumor that is refractory to a representative of the
taxane class of anti-cancer agents, in particular TAXOLs; or more especially to the

treatment with standard chemotherapy, especially with 5-fluorouracil, and/or TAXOLe.

(i) a tumor of the genitourinary tract, especially a prostéte tumor, including primary and

especially metastatic tumors; more especially if refractory to hormone treatment;

(ili) an epidermoid, more especially epidermoid head and neck, most especially epidermoid

mouth tumor, especially one of these that is refractory to treatment with an other chemo-
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therapeutic, especially due to multi-drug resistance, especially to treatment with a member

of the taxane class of anti-cancer agents, especially TAXOLe;

(iv) a lung tumor, especially a non-small cell lung cancer, that is refractory to treatment with
an other chemotherapeutic, especially due to (mainly) multi-drug resistance, especially to
treatment with a member of the taxane class of anti-cancer agents, especially TAXOLe;

and/or

(v) a breast tumor, especially a breast tumor that is multidrug resistant, more especially one
that is refractory to treatment with a member of the taxane class of anti-cancer agents,
especially TAXOLoe.

Preferably, the invention relates to the treatment of any one of the above-mentioned tumor
types (i) to (v), most preferably to that of (1), (ii), (iv) and (v).

More preferably, the invention relates to the treatment of any of the tumor types mentioned
above under (i) to (v), especially to any one of them, by treatment with an intravenous
infusion of epothilone B over 2 to 120 min, preferably during about 5 to about 30 min, more

preferably during about 10 to about 30 min, most preferably during about 30 min;

said administration being repeated every one to three weeks, preferably every one week

(weekly) or every three weeks;
where the epothilone B dose preferably is defined by formula |,
single dose (mg/m?) = (0.1 toy) x N ()
where N (a whole or fractional number) is the number of weeks between treatments that lies
between about one and about three weeks, that is, N is about 1 to about 3; and y is 6,

preferably 5, more preferably 4.

More preferably, the treatment dose is calculated according to the formula !l
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single dose (mg/m?) = (0.1 to 2.5) x N; (ny;
even more preferably according to the formula lll,

single dose (mg/m?) = (0.1 to 1.7) x N; (my,
or most preferably according to the formula IV

single dose (mg/m?) = (0.1 to 1) x N %

where, in each of formulae Il to IV, N corresponds to about 1 to about 3 (standing preferably

for weekly up to three-weekly treatment).

More preferably, for weekly treatment the dose is between about 0.1 and about 6,
preferably about 0.1 to about 5 mg/m?, more preferably about 0.1 and about 3 mg/m?, even
more preferably about 0.1 and about 1.7 mg/m?, most preferably about 0.3 and about 1
mg/m?; or for three-weekly treatment between about 0.3 and about 18 mg/m?, preferably
about 0.3 and about 15 mg/m?, more preferably about 0.3 and about 12 mg/m?, even more
preferably about 0.3 and about 7.5 mg/m?, still more preferably about 0.3 and about 5
mg/m?, most preferably about 1.0 and about 3.0 mg/m®.

More preferably, rest periods of more than one week, more preferably of two to ten weeks,
more preferably three to six weeks after the preceding treatment may be necessary
(especially in the case of weekly treatment) after for example 3, 4, 6, 8, or more cycles,
depending on patient condition, to allow for sufficient recovery from the preceding

treatment.

Especially preferred are also treatment conditions and formulations in analogy to those

mentioned in the Examples.

Pharmaceutical Formulations

The present invention also relates to the use of epothilone A and/or B, especially epothilone
A or preferably epothilone B, for the manufacture of a pharmaceutical formulation for use

against a tumor disease as defined above; or to a pharmaceutical formulation for the treat-
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ment of said tumor disease comprising epothilone A and/or B, especially epothilone A or

preferably epothilone B, and a pharmaceutically acceptable carrier.

The invention relates also to pharmaceutical compositions comprising epothilone A and/or
epothilone B, especially epothilone B, for the treatment of a proliferative disease, especially
a tumor disease defined as being preferred above, and to the preparation of pharmaceutical

preparations for said treatment.

Epothilone A and/or B may be used, for example, for the preparation of pharmaceutical
compositions that comprise an effective amount of the active ingredient together or in ad-
mixture with a significant amount of inorganic or organic, solid or liquid, pharmaceutically

acceptable carriers.

The invention relates also to a pharmaceutical composition that is suitable for administration
to a warm-blooded animal, especially a human, for the treatment of a proliferative disease
as defined hereinbefore, comprising an amount of epothilone A and/or B, especially
epothilone B, which is effective for the treatment of said proliferative disease, together with

at least one pharmaceutically acceptable carrier.

The pharmaceutical compositions according to the invention are those for enteral, such as
nasal, rectal or oral, or preferably parenteral, such as intramuscular or intravenous, admin-
istration to a warm-blooded animal (human or animal), that comprise an effective dose of
the pharmacologically active ingredient, alone or together with a significant amount of a
pharmaceutically acceptable carrier. The dose of the active ingredient depends on the spe-
cies of warm-blooded animal, the body weight, the age and the individual condition, indivi-
dual pharmacokinetic data, the disease to be treated and the mode of administration;
preferably, the dose is one of the preferred doses as defined above, being accomodated

appropriately where pediatric treatment is intended.

The pharmaceutical compositions comprise from about 0.00002 to about 95%, especially
(e.g. in the case of infusion dilutions that are ready for use) of 0.0001 to 0.02%, or (for
example in case of infusion concentrates) from about 0.1% to about 95%, preferably from

about 20% to about 90%, active ingredient (weight by weight, in each case). Pharma-
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ceutical compositions according to the invention may be, for example, in unit dose form,

such as in the form of ampoules, vials, suppositories, dragées, tablets or capsules.

Preferably, the dose is chosen so as to allow for the treatment regimen based on the MTD

mentioned above for single or rare treatment of a tumor disease.

The pharmaceutical compositions of the present invention are prepared in a manner known
per se, for example by means of conventional dissolving, lyophilizing, mixing, granulating or

confectioning processes.

Solutions of the active ingredient, and also suspensions, and especially isotonic aqueous
solutions or suspensions, are preferably used, it being possible, for example in the case of
lyophilized compositions that comprise the active ingredient alone or together with a phar-
maceutically acceptable carrier, for example mannitol, for such solutions or suspensions to
be produced prior to use. The pharmaceutical compositions may be sterilized and/or may
comprise excipients, for example preservatives, stabilizers, wetting and/or emulsifying
agents, solubilizers, salts for regulating the osmotic pressure and/or buffers, and are pre-
pared in a manner known per se, for example by means of conventional dissolving or lyo-
philizing processes. The said solutions or suspensions may comprise viscosity-increasing
substances, such as sodium carboxymethyicellulose, carboxymethyicellulose, dextran, poly-

vinylpyrrolidone or gelatin.

Suspensions in oil comprise as the oil component the vegetable, synthetic or semi-synthetic
oils customary for injection purposes. There may be mentioned as such especially liquid
fatty acid esters that contain as the acid component a long-chained fatty acid having from 8
to 22, especially from 12 to 22, carbon atoms, for example lauric acid, tridecylic acid, myris-
tic acid, pentadecylic acid, palmitic acid, margaric acid, stearic acid, arachidic acid, behenic
acid or corresponding unsaturated acids, for example oleic acid, elaidic acid, erucic acid,
brasidic acid or linoleic acid, if desired with the addition of antioxidants, for example vitamin
E, B-carotene or 3,5-di-tert-butyl-4-hydroxytoluene. The alcohol component of those fatty
acid esters has a maximum of 6 carbon atoms and is a mono- or poly-hydroxy, for example
a mono-, di- or tri-hydroxy, alcohol, for example methanol, ethanol, propanol, butanol or

pentanol or the isomers thereof, but especially glycol and glycerol. The foliowing examples
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of fatty acid esters are therefore to be mentioned: ethyl oleate, isopropyl myristate, isopro-
pyl palmitate, "Labrafil M 2375" (polyoxyethylene glycerol trioleate, Gattefossé, Paris),

"Miglyol 812" (triglyceride of saturated fatty acids with a chain length of Cg to Cy,, Hlils AG,
Germany), but especially vegetable oils, such as cottonseed oil, almond oil, olive oil, castor

oil, sesame oil, soybean oil and more especially groundnut oil.

The injection or infusion compositions are prepared in customary manner under sterile con-
ditions; the same applies also to introducing the compositions into ampoules or viais and

sealing the containers.

Preferred is an infusion formulation comprising epothilone A and/or epothilone B, especially

epothilone B, and a pharmaceutically acceptable organic solvent.

The formulation does not require the use of a surfactant. Surfactants such as Cremophor

may cause allergic reactions and they also can leach plasticizers from standard PVC con-
tainers, tubing and the like. Consequently, when they are employed one is required to use
special infusion apparatus, e.g. nitro-glycerine tubing and non-plastizised containers, such
as glass, tubing and the like.

The pharmaceutically acceptable organic solvent used in a formulation according to the in-

vention may be chosen from any such organic solvent known in the art. Preferably the sol-

vent is selected from alcohol, e.g. absolute ethanol or ethanol/water mixtures, more prefer-

ably 70% ethanol, polyethylene glycol 300, polyethylene glycol 400, polypropylene glycol or
N-methylpyrrolidone, most preferably polypropylene glycol or 70% ethanol or especially po-
lyethylene glycol 300.

The Epothilones may preferably be present in the formulation in a concentration of about
0.1 to about 100 mg/ml, more preferably about 1 to about 100 mg/ml, still more preferably

about 1 to about 10 mg/ml (especially in infusion concentrates).

Epothilone A and Epothilone B may be used as pure substances or as a mixture of Epo-
thilone A and B. Given the greater anti-tumour activity of Epothilone B it may be employed
in a lower concentration than Epothilone A in the formulation. When used in its pure form it

is preferable to employ a concentration of Epothilone A of 5 to 100 mg/ml, preferably 10 to
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50 mg/ml, whereas when Epothilone B is used in its pure form it is preferably employed in a
concentration of 0.1 to 10, more preferably 1 to 10, still more preferably 1 to 2 mg/ml (this
number makes reference especially to an infusion concentrate that, before treatment, is

diluted accordingly, see below).

Such formulations are conveniently stored in vials or ampoules. Typically the vials or am-
poules are made from glass, e.g. borosilicate or soda-lime glass. The vials or ampoules
may be of any volume conventional in the art, preferably they are of a size sufficient to
accommodate 0.5 to 5 ml of formulation. The formulation is stable for periods of storage of

up to 12 to 24 months at temperatures of at least 2 to 8°C.

Formulations must be diluted in an aqueous medium suitable for intravenous administration

before the epothilone can be administered to a patient.

The infusion solution preferably must have the same or essentially the same osmotic pres-
sure as body fluid. Accordingly, the aqueous medium preferably contains an isotonic agent
which has the effect of rendering the osmotic pressure of the infusion solution the same or

essentially the same as body fluid.

The isotonic agent may be selected from any of those known in the art, e.g. mannitol, dex-
trose, glucose and sodium chloride. Preferably the isotonic agent is glucose or sodium chlo-
ride. The isotonic agents may be used in amounts which impart to the infusion solution the
same or essentially the same osmotic pressure as body fluid. The precise quantities needed
can be determined by routine experimentation and will depend upon the composition of the
infusion solution and the nature of the isotonic agent. Selection of a particular isotonic
agent is made having regard to the properties of the active agent.

The concentration of isotonic agent in the aqueous medium will depend upon the nature of
the particular isotonic agent used. When glucose is used it is preferably used in a concen-
tration of from 1 to 5% w/v, more particularly 5% w/v. When the isotonic agent is sodium

chloride it is preferably employed in amounts of up to 1% w/v, in particular 0.9% w/v.

The infusion formulation may be diluted with the aqueous medium. The amount of aqueous

medium employed as a diluent is chosen according to the desired concentration of Epothi-
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lone in the infusion solution. Preferably the infusion solution is made by mixing a vial or am-
poule of infusion concentrate afore-mentioned with an aqueous medium, making the
volume up to between 20 ml and 200 ml, preferably between about 50 and about 100 ml,

with the aqueous medium.

Infusion solutions may contain other excipients commonly employed in formulations to be

administered intravenously. Excipients include antioxidants.

Antioxidants may be employed to protect the epothilone against oxidative degradation. Anti-
oxidants may be chosen from any of those antioxidants known in the art and suitable for in-
travenous formulations. The amount of antioxidant may be determined by routine experi-
mentation. As an alternative to the addition of an antioxidant, or in addition thereto, the anti-
oxidant effect may be achieved by displacing oxygen (air) from contact with the infusion so-
lution. This may be conveniently carried out by purging the container holding said infusion

solution with an inert gas, e.g. nitrogen.

Infusion solutions may be prepared by mixing an ampoule or vial of the formulation with the
aqueous medium, e.g. a 5% w/v glucose solution in WF! or especially 0.9% sodium chloride

solution in a suitable container, e.g. an infusion bag or bottle.

The infusion solution, once formed, is preferably used immediately or within a short time of

being formed, e.g. within 6 hours.

Containers for holding the infusion solutions may be chosen from any conventional contai-
ner which is non-reactive with the infusion solution. Glass containers made from those glass
types afore-mentioned are suitable although it may be preferred to use plastics containers,

e.g. plastics infusion bags.

Plastics containers may be principally those composed of thermoplastic polymers. Plastics
materials may additionally comprise additives, e.g. plastizisers, fillers, antioxidants, antista-

tics and other additives conventional in the art.
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Plastics suitable for the present invention should be resistant to elevated temperatures re-
quired for thermal sterilisation. Preferred plastics infusion bags are those made from PVC

plastics materials known in the art.

A wide range of container sizes may be employed. When selecting a container size, consi-
deration may be paid to the solubility of the epothilone in the aqueous medium and the

ease of handling and, if appropriate, storage of the container.

It is preferred to use containers which can accommodate between about 250 to 1000 mi of

infusion solution, but preferably about 50 to about 120 ml.

Infusion solutions act in a similar fashion to infusion solutions of the microtubule interacting
agent paclitaxel, and are beneficial in treating conditions for which paclitaxel might be used.

For certain tumors epothilones offer enhanced beneficial effects compared with paclitaxel.

Dosage forms may be conveniently administered intravenously in a dosage of up to 100
mg/m? Epothilone A and up to about 18 mg/m® of Epothilone B. The exact dosage required
and the duration of administration will depend upon the seriousness of the condition and the
rate of administration, and it is preferably as defined above. As the dose may be delivered
intravenously, the dose received and the blood concentration can be determined accurately

on the basis of known in vivo and in vitro techniques.

Pharmaceutical compositions for oral administration can be obtained by combining the acti-
ve ingredient with solid carriers, if desired granulating a resulting mixture, and processing
the mixture, if desired or necessary, after the addition of appropriate excipients, into tablets,
dragée cores or capsules. It is also possible for them to be incorporated into plastics

carriers that allow the active ingredients to diffuse or be released in measured amounts.

Suitable pharmaceutically acceptable carriers are especially fillers, such as sugars, for
example lactose, saccharose, mannitol or sorbitol, cellulose preparations and/or calcium
phosphates, for example tricalcium phosphate or calcium hydrogen phosphate, and bin-
ders, such as starch pastes using for example corn, wheat, rice or potato starch, gelatin,
tragacanth, methylcellulose, hydroxypropylmethyicellulose, sodium carboxymethylcellulose

and/or polyvinylpyrrolidone, and/or, if desired, disintegrators, such as the above-mentioned
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starches, also carboxymethyl starch, crosslinked polyvinylpyrrolidone, agar, alginic acid or a
salt thereof, such as sodium alginate. Excipients are especially flow conditioners and
lubricants, for example silicic acid, talc, stearic acid or salts théreof, such as magnesium or
calcium stearate, and/or polyethyiene glycol. Dragée cores are provided with suitable,
optionally enteric, coatings, there being used, inter alia, concentrated sugar solutions which
may comprise gum arabic, talc, polyvinylpyrrolidone, polyethyiene glycol and/or titanium
dioxide, or coating solutions in suitable organic solvents, or, for the preparation of enteric
coatings, solutions of suitable cellulose preparations, such as ethylcellulose phthalate or
hydroxypropylmethylcellulose phthalate. Capsules are dry-filled capsules made of gelatin
and soft sealed capsules made of gelatin and a plastiziser, such as glycerol or sorbitol. The
dry-filled capsules may comprise the active ingredient in the form of granules, for example
with fillers, such as lactose, binders, such as starches, and/or glidants, such as talc or mag-
nesium stearate, and if desired with stabilizers. In soft capsules the active ingredient is pre-
ferably dissolved or suspended in suitable oily excipients, such as fatty oils, paraffin oil or li-
quid polyethylene glycols, and also stabilizers and/or antibacterial agents may be added.
Dyes or pigments may be added to the tablets or dragée coatings or the capsule casings,

for example for identification purposes or to indicate different doses of active ingredient.

In the case of combinations with an other chemotherapeutic, a fixed combination of two or
more components (a) and (b) as defined above or two or more independent formulations
(e.g. in a kit of part) are prepared as described above, or the other chemotherapeutic(s) is/
are used in standard formulations that are marketed and known to the person of skill in the
art.

Examples:
The following Examples are intended to illustrate the present invention but are not intended

to limit the scope thereof. Especially the cell lines mentioned therein are not thought to limit
the scope of the invention as they are merely representatives and may be replaced with

different cell lines and tumor cells for which they are representatives.

Preparation of compound solutions

A stock solution of epothilone B at 10 mg/ml in DMSO is prepared and stored at -20°C.

Aliquots are diluted in aqueous solutions to a final concentration of 5% v/v DMSO, 0.05%
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v/v Tween 80 (polyoxyethylen-sorbitan-monooleate; ICl Americas, Inc.), and 95% v/v

physiological saline (0.9% w/v NaCl).

Cells and cell culture conditions

Human colorectal adenocarcinoma cell line HCT-15 (ATCC CCL 225) is from the American
Type Culture Collection (Rockville, MD, USA), and the cells are cultivated in vitro as recom-
mended by the supplier. HCT-15 is an epithelial-like cell line (Cancer Res. 39: 1020-25
[1979]) that is multi-drug resistant by virtue of over-expression of P-glycoprotein (P-gp,
gp170, MDR-1 ;Anticancer Res. 11: 1309-12 [1991]; J. Biol. Chem. 264: 18031-40 [1989];
int. J. Cancer 1991; 49: 696-703 [1991]) and glutathione-dependent resistance
mechanisms (Int. J. Cancer 1991; 49: 688-95.[1991]).

The Colo 205 cell line is also a human colon carcinoma cell line (ATCC No. CCL 222; see
also Cancer Res. 38, 1345-55 [1978] which was isolated from ascitic fiuid of a patient, dis-

plays epithelial-like morphology and is generally considered to be drug-sensitive.

A human androgen-independent prostate cancer cell line is used to establish subcutaneous
and orthotopic models in mice. The human metastatic prostate carcinoma PC-3M is
obtained from Dr. |.J. Fidler (MD Anderson Cancer Center, Houston, TX, USA) and is
cultured in Ham’s F12K media supplemented with 7% v/v FBS. The PC-3M cell line is the
result of isolation from liver metastasis produced in nude mice subsequent to intrasplenic
injection of PC-3 cells [ATCC CRL 1435; American Type Culture Collection (Rockville, MD,
USA)}, and they can grow in Eagle’s MEM supplemented with 10% fetal bovine serum,
sodium pyruvate, non-essential amino acids, L-glutamine, a two-fold vitamin solution (Gibco
Laboratories, Long Island, N.Y.) and penicillin-streptomycin (Flow Laboratories, Rockville,
Md.). The PC-3M cell line is hormone-insensitive (that is, it grows in the absence of
androgens). The PC-3 cell line is androgen receptor negative, as is presumably the derived
PC-3M cell line. PC-3 is a cell line available from ATCC (ATCC CRL 1435) and corresponds
to a grade IV prostatic adenocarcinoma isolated from a 62-year-old Caucasian male; the
cells exhibit low acid phosphatase and testosterone-5-o-reductase activity. The cells are
near-triploid with a modal number of 62 chromosomes. No normal Y chromosomes can be
detected by Q-band analysis.
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Human lung adenocarcinoma A549 (ATCC CCL 185; isolated as explant culture from lung
carcinoma tissue from a 58-year-old Caucasian male); shows epithelial morphology and can
synthesize lecithin with a high percentage of desaturated fatty acids utilizing the cytidine
diphosphocholine pathway; a subtelocentric marker chromosome involving chromosome 6
and the long arm of chromosome 1 is found in all metaphases. The human breast carcino-
ma ZR-75-1 (ATCC CRL 1500; isolated from a malignant ascitic effusion of a 63-year-old
Caucasian female with infiltrating ductal carcinoma); is of mammary epithelial origin; the
cells possess receptors for estrogen and other steroid hormones and have a hypertriploid

chromosome number.

The human epidermal (mouth) carcinoma cell line KB-8511 (a P-gp over-expressing cell line
derived from the epidermoid (mouth) KB-31 carcinoma cell line) is obtained from Dr. R.M.
Baker, Roswell Park Memorial Institute (Buffalo, N.Y., USA) (for description see Akiyama et
al., Somat. Cell. Mol. Genetics 11, 117-126 (1985) and Fojo A., et al., Cancer Res. 45,
3002-3007 (1985)) and is cultured as previously described (Meyer, T., et al., Int. J. Cancer
43, 851-856 (1989)). KB-8511 cells, like KB-31, are derived from the KB cell line (ATCC)
and they are human epidermal carcinoma cells; KB-31 cells can be grown in mono-layer
using Dulbecco’s modified Eagle’s medium (D-MEM) with 10% fetal calf serum (M.A.
Bioproducts), L-glutamine (Flow), penicillin (50 units/ml) and streptomycin (50 pug/mi (Flow);
they then grow with a doubling time of 22 h, and their relative plating efficiency is approxi-
mately 60%. KB-8511 is a cell line derived from the KB-31 cell line by use of colchicine
treatment cycles; it shows about a 40-fold relative resistance against colchicine when

compared with the KB-31 cells; it can be grown under the same conditions as KB-31.

For more details on the characteristics of the cell lines, see the ATCC catalogue and

references cited therein, or the other references cited above.

The following cell lines mentioned above have been deposited under the Budapest Treaty
on Febr. 20, 1998, at the Deutsche Sammlung von Mikroorganismen und Zellkulturen
GmbH (DSMZ, Mascheroder Weg 1b, D-38124 Braunschweig, Germany) under the
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following accession numbers, respectively: PC-3M: DSM ACC2338; A-549: DSM ACC2337;
KB-8511: DSM ACC2342.

in addition, the following cell lines mentioned above have been deposited under the
Budapest Treaty on Dec. 1, 1998, at the Deutsche Sammlung von Mikroorganismen und
Zellkulturen GmbH (DSMZ, Mascheroder Weg 1b, D-38124 Braunschweig, Germany) under
the following accession numbers, respectively: ZR-75-1: DSM ACC2376; HCT-15:
ACC2377.

In the following, general methods are described for the tests made. Where specific condi-
tions are mentioned, these prevail over the general descriptions presented in the next para-

graphs:

Antiproliferative Assays:

Antiproliferative assays are performed as previously described (Int. J. Cancer 43, 851-6
(1989)). Briefly, cells are seeded at 1.5 x 10° cells/well into 96-well microtiter plates and in-
cubated overnight. Compounds are added in serial dilutions on day 1. The plates are then
incubated for an additional 2 to 5 days, allowing for at least one cell doubling (cell line
dependent), after which the cells are fixed with 3.3% v/v glutaraldehyde, washed with water
and stained with 0.05% w/v methylene blue. After washing, the dye is eluted with 3% v/v
HCI and the optical density measured at 665 nm with a SpectraMax 340 (Bucherer, Basel,
Switzerland). IC50 values are determined by a computerized system (SoftPro, Bucherer,
Basel, Switzerland) using the formula (OD test - OD start) / (OD control - OD start) x 100.
IC50 is defined as the drug concentration which leads to 50% of cells per well compared to

control cultures (100%) at the end of incubation period.

In vivo antitumor activity against s.c. transplanted tumors

Female or male BALB/c nu/nu (nude) mice are kept under sterile conditions (10 to 12 mice
per Type lll cage) with free access to food and water. Mice weigh between 20 and 25 grams
at the time of tumor implantation. Tumors are established by subcutaneous injection of cells

(minimum 2 x 106 cells in 100 pl PBS or medium) in carrier mice (4-8 mice per cell ling). The
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resulting tumors are serially passaged for a minimum of three consecutive transplantations
prior to start of treatment. Tumor fragments (approx. 25 mg) are implanted s.c. into the left
flank of animals with a 13-gauge trocar needle while the mice are exposed to Forene

(Abbott, Switzerland) anesthesia.

Tumor growth and body weights are monitored once or twice weekly. All treatments are ad-
ministered intravenously (i.v.) and are initiated when a mean tumor volume of approximately
100 to 250 mm® is attained, depending upon the tumor type. Tumor volumes are determi-
ned using the formula (L x D x ©t)/6 (see Cancer Chemother. Pharmacol. 24:148-154,
[1989]). Treatments with epothilone B vary the dose and the frequency of administration.
Comparator agents are administered according to previously determined optimal treatment
regimens. In addition to presenting changes in tumor volumes over the course of treatment,
antitumor activity is expressed as T/C% (mean increase of tumor volumes of treated
animals divided by the mean increase of tumor volumes of control animals multiplied by
100). Tumor regression (%) represents the smallest mean tumor volume compared to the
mean tumor volume at the start of treatment, according to the formula Regression (%) = (1 -
Vend/Vstart) X 100 (Veng = final mean tumor volume, Vgan = mean tumor volume at the start of
treatment. Any animals in which the tumor has reached a size exceeding approximately 1.5

to 2.5 cm® are sacrificed. Details can be found below.

In vivo antitumor activity against orthotopically injected cells

Human prostate carcinoma PC-3M cells (1 x 10° celis per 20 wl phosphate buffered saline)
are injected into the left ventricle of the prostate of each animal (n=6-9/group) according the
method previously described (see Stephenson et al., J. Natl. Cancer Inst. 84, 951-7 (1992)).
Treatment is started on day 14 after cell injection. At this time point a mean tumor weight of
~ 20 mg is established. Epothilone B is administered either once or once weekly. Mice are
sacrificed 42 days post tumor inoculation, and the prostates are carefully removed, dissec-
ted free of adhering tissue and weighed. Mesengeal lymph nodes are examined for the pre-
sence of metastases, dissected free of adhering tissue and weighed. Mesenteric lymph no-
des are examined for the presence of metastases, dissected free of adhering tissue and

weighed.
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Tumor weight and body weights are monitored once or twice weekly. All treatments are ad-
ministered intravenously (i.v.) and are initiated 14 days post cell injection. Treatment with
epothilone B varies the dose and frequency of administration. Antitumor activity is
expressed as T/C% (mean tumor weight of treated animals divided by the mean tumor

weight of control animals multiplied by 100).

Statistical analyses

The basic strategy for statistical analyses is to use tests for multiple comparisons to judge
the statistical significance of differences between treatment groups, and differences within a
group (i.e. comparing to the start of treatment) to determine if treatment induces stable di-
sease or tumor regressions. As subcutaneous tumor volumes are not normally distributed,
differences in the subcutaneous tumor volumes between treatment groups are determined
using the non-parametric Kruskal-Wallis one way ANOVA test on ranked data (Rank sum
test), and the statistical significance of differences between treatment groups as compared
to control groups determined using the Dunnett test. Pair-wise comparisons between all
groups is performed using the Student-Newman-Keuls (SNK) method. Organ weights are
not always normally distributed and are analyzed either using non-parametric tests (as
above) or are transformed to normality (Log [organ weight]) and are analyzed by One-way
ANOVA followed by the Dunnett test (comparisons to controls) or using Tukey (between
group comparisons). Statistical analysis on A tumor volumes uses the Kruskal-Wallis one
way ANOVA test on ranked data, comparing treatment groups with vehicle controls by
Dunnett’s test. Differences in the body weights between treatment groups with vehicle con-
trols are analyzed by paired t-tests. Fisher's Exact Test is used to determine the significan-
ce of differences in mortalities between the groups. For all tests the level of significance is
set at p < 0.05, but note that for these small sample sizes, the desired power level of 0.8 is
never obtained. For the orthotopic model, Fisher's exact test is used to determine whether
the ratios of mice bearing metastases are different between treatment groups and controls.

Any statistical calculations are performed using SigmaStat 2.0 (Jande! Scientific).
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Material

Epothilone B is purified from cultures of the myxobacterium Sorangium cellulosum by
Biopharmaceuticals Production and Development Department, Novartis Pharma, Basel,
Switzerland. TAXOL® (paclitaxel formulated for clinical use) is purchased from Bristol Myers
Squibb (USA), paclitaxel from Calbiochem (USA), and 5-fluorouracil (Fluoro-uracil®) is from
Roche (Switzerland). Cell culture materials are from Integra BioSciences (Wallisellen,
Switzerland). Liquid media, fetal bovine serum (FBS) and media additives are from
Gibco/BRL (Basel, Switzerland). BALB/c nu/nu (nude) mice are from Bomholtgaard
(Copenhagen, Denmark) or obtained from the Novartis Animal Farm (Sissein, Switzerland).
Normal BALB/c mice are from Iffa Credo (France) or obtained from Novartis Animal Farm

(Sisseln, Switzerland).

Determination of the maximal tolerated dose (MTD)

For the MTD determination, female BALB/c nude mice or BALB/c mice (obtained from
Novartis Animal Farm, Sisseln, Switzerland) are treated once intravenously with epothilone
B (n=3 per dose group). The dosage is increased (2, 4, 6, 8, 10 and 12 mg/kg) and the
mice are observed for the presentation of overt toxic effects for 10 days after drug

treatment.

Example 1:. Determination of the maximal tolerated dose (MTD)

The results from the maximal tolerated dose (MTD) study are presented in Table 1 and
Table 2.
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Table 1. Determination of the single i.v. dose MTD for epothilone B in
normal female BALB/c mice.

Body Weight (mean g + SD)

Dose A (p value) % Change Mortalities
Experiment 1
12 -54+29 236 +11.9 3/3
10 -5.6+0.6 -249+1.6 3/3
(p = 0.003)
8 -5.1+32 -22.1 +13.1 3/3
(p=0.110)
6 -6.1+£0.9 -28.6 +3.5 1/3
(p =0.007)
Experiment 2
8 -5.0+1.0 -25.3+3.9 3/3
(p =0.013)
6 -5.3+0.6 275 £2.1 2/3
4 1.3+0.6 6.5+2.6 0/3
2 23+0.6 12.3+3.0 0/3
(p =0.02)

Epothilone B is given as a single i.v. bolus dose at 2, 4, 6, 8, 10 or 12 mg/kg. Survival and
body weights of the mice are monitored daily. Changes (A) in body weights are determined

comparing the last measured body weight to that before treatment.

Table 2. Determination of the single i.v. dose MTD for epothilone B in
female BALB/c nude mice.

Body Weight (mean g + SD)

Dose A (p value) % Change Mortalities
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12 -5.1+0.6 -22.9 + 3.1 3/3
(p = 0.004)

10 -5.6+£3.3 -23.7 £ 13.6 1/3
(p = 0.336)

8 -3.8+x2.7 -16.8 +12.2 1/3

6 -1.0x0.5 4.2 +2.1 0/3
(p = 0.077)

4 -0.4+0.6 1729 0/3
(p = 0.427)

2 1.0+0.5 4.2 +2.1 0/3

0 0.6 £0.6 3.0x2.9 0/3
(p =0.151)

Epothilone B is given as a single i.v. bolus dose at 2, 4, 6, 8, 10 or 12 mg/kg. Survival and
body weights of the mice are monitored daily. Changes (A) in body weights are determined

comparing the last measured body weight to that before treatment.
It follows from these experiments that in normal mice the MTD is around 4 mg/kg, while in
nude mice the MTD is around 6 mg/kg.

Example 2: Toxicity of Epothilone B (Two-week intravenous comparative toxicity study in
mice)

In order to assess the sub-chronic intravenous toxicity of epothilone B, a non-GLP two-week

i. v. toxicity study in non-tumor bearing, normal female BALB/c mice is conducted, involving
analysis of mortality, clinical signs, body weight, food consumption, hematology, clinical
biochemistry, urinalysis, and organ weights as weli as macro and microscopic examina-
tions. The study is based on two different dosing regimens of epothilone B of 3 mg/kg and
10 mg/kg, respectively, administered on days 1 and 8 (8 animals per group). Half of the
animals are killed on day 15 (main group) and necropsy is performed. For the other half
(recovery group) a recovery period of 5 weeks is allowed after administration of the second

dose before sacrifice and subsequent necropsy on day 43. However, for the 10 mg/kg dose
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all animals of the recovery group have to be sacrificed prematurely on day 19, due to poor

general condition.

No mortalities occur throughout the treatment period at either dose level (days 1 - 14) and
for the 3 mg/kg dose group all animals of the recovery group survive until the end of the
study. Body weight loss is observed for all animals in the 10 m/kg dose group during the
first and second week, whereas body weight loss at the 3 mg/kg dose is only apparent in
the second week. Body weight development during the recovery period is similar for treated

and control animals.

Both dose levels of epothilone B induce a reduction in the number of leukocytes, especially
of neutrophils and lymphocytes, in all treated animals (day 15), but the effect is more pro-
nounced at the 10 mg/kg dose. In addition, slight increases in basophil counts as well as
decreased levels of monocytes are observed in some individual animals at both dose levels.
Slightly lower values for red blood cell parameters with increases in reticulocytes and pla-
telets are recorded only for the 10 mg/kg dose. At the end of the recovery period (day 43)
hematological parameters are normal for two out of the four animals of the 3 mg/kg dose

recovery group, whereas the other two still suffer from reduced white blood cell counts.

Only minor changes are observed in the clinical chemistry profile of treated animals, which

cannot be clearly related to treatment with epothilone B.

Treatment with epothilone B at both dose levels leads to pronounced changes in thymus,
spleen, and uterus weights (day 15). In addition, slight reductions in liver weight are obser-
ved. (Organ weight is determined for adrenal glands, liver, thymus, spieen, brain, ovaries,
kidneys, uterus, and heart). For the 3 mg/kg dose, organ weights at the end of the recovery
period (day 43) are comparable to those of control animals, indicating full recovery. (No

organ weights are taken for the sacrificed animals of the 10 mg/kg dose recovery group).

Microscopic investigation of histologically processed selected tissues from animals sacrifi-
ced on day 15 reveals moderate to marked atrophy of the thymus for the 3 mg/kg and the

10 mg/kg dose, respectively. In addition, minimal lymphoid atrophy in the spleen, minimal to
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slight myeloid hypoplasia in the sternal bone marrow, and minimally increased hemopoiesis
in the spleen are observed at 10 mg/kg dose. At 3 mg/kg the sternal bone marrow shows
minimal to slight erythroid and myeloid atrophy. Minimal single cell necrosis is noted in the
intestinal mucosa (small and large intestine) at both dose levels, but with a higher incidence

at the 10 mg/kg dose.

Animals from the recovery groups at both dose levels show slight myeloid hyperplasia and/.
or athropy in the bone marrow. At 10 mg/kg slight lymphoid atrophy is also seen in the
spleen and in addition slight to moderate hemosiderosis is present. There is no thymic
tissue available for microscopic examination at 10 mg/kg, indicating that thymus atrophy
might also have been present in these mice. No histological alterations in the thymus are
found on day 43 for the animals from the 3 mg/kg dose recovery group.

In conclusion, at a dose level of 3 mg/kg (dosing on days 1 and 8) epothilone B is tolerated
without mortality for the total observation period of 43 days, while animals dosed with 10
mg/kg have to be sacrificed on day 19, due to poor health condition. Body weight loss oc-
curs at both dose levels during the treatment period. Hematology reveals lower values for
leukocytes, neutrophils and lymphocytes with higher basophil and lower monocyte counts
for some individual mice in both dose groups. In addition, evidence of anemia is seen at
both dose levels. No effects on clinical chemistry profile are observed. Moderate to marked
atrophy of the thymus are observed at 3 and 10 mg/kg after the treatment period only (day
15), together with minimal lymphoid atrophy in the spleen at the 10 mg/kg dose. In addition,
myeloid hypoplasia in bone marrow and increased hemopoiesis in the spleen are detectable
at 10 mg/kg. Slight erythroid and myeloid atrophy of bone marrow is seen at 3 mg/kg. Single
cell necrosis is detected in the intestinal mucosa at 3 and 10 mg/kg at the end of the

treatment period only.

Conclusions

The most important conclusions emerging from the data summarized in Examples 1 and 2

for the toxicological findings with epothilone B can be summarized as follows:
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The MTD for single dose i.v. administration of epothilone B to normal and nude mice from a
BALB/c background corresponds to 4 mg/kg and 6 mg/kg, respectively. Nude mice thus are

less sensitive to the toxic effects of the compound than normal mice.

In normal mice, two doses of 3 mg/kg given one week apart are reasonably well tolerated
and do not cause mortality up to day 43 after the initial dose. The same dosing regimen at a

10 mg/kg dose level results in death (or sacrifice) of all treated animals.

Example 3: In vitro activity of epothilones against cell lines

The potent anti-proliferative activity of epothilone B is confirmed for some human cancer
cell lines; the results of these experiments are summarized in Table 3. Epothilone B
generally exhibits higher potency than paclitaxel, particularly against cancer cells with a
muitidrug resistant (MDR) phenotype (e.g. KB-8511, HCT-15).

Table 3. In vitro activity of the epothilones against human carcinoma cell
lines.

IC50-values [nM] for growth inhibition of human carcinoma cell lines by
epothilone B in comparison to paclitaxel (5 d exposure, mean + SD, n = 3).

Values in parenthesis indicate relative resistance, i.e., IC50 (resistant line)/IC50
(parental line).

Cell Line epothilone B paclitaxel
A549 (L.ung) 0.19+0.12° 3.75+0.92
ZR-75-1 (Breast) 0.64+0.42 3.60+1.87
HCT-15 (Colon) 0.41+0.15 106 = 54
b b
KB-8511 0.89+0.47 994 i;281
(Epidermoid, MDR) - (1.25) - (343)

+ ¢ + c
PC-3M (Prostate) 3.82+0.47 6.74£0.72

®Mean + SD, n = 2. °2 d Exposure; ° 3d exposure
MDR = Multidrug Resistant
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Example 4: Antitumor activity of the epothilones against human colorectal adenocarcinoma
HCT-15 tumors.

Tumor volumes are used as the primary indicator of activity of antitumor agents used alone
or in combination, and changes in body weights are measured as an indicator of treatment

tolerability.

As can be deduced from Table 4, a single 4 mg/kg dose of epothilone B is able to produce
tumor regressions (p < 0.05 vs. vehicle controls; Dunnett’s) in drug-resistant, P-gp over-
expressing, HCT-15 colon tumors (Figure 1 and Table 1). This activity is clearly superior to
five 20 mg/kg administrations of TAXOL® or two 75 mg/kg 5-fluorouracil administrations

(p < 0.05 vs. epothilone B; SNK test). HCT-15 tumors are resistant to both TAXOL® and 5-
fluorouracil, in that final T/C values of 50% and 88%, respectively, are obtained (both

p > 0.05 vs. controls; Dunnett’s). Epothilone B treatment is well tolerated in that body
weight is stable under treatment; vehicle-treated mice gain weight. No mortalities due to
treatment are observed with epothilone B. In contrast, some mortalities are observed with
TAXOL® treatment (1/8 [12.5%] deaths) and a greater extent of lethality occurs with 5-
fluorouracil (4/8 [50%)] deaths); however, due to the small size of the treatment groups, this
does not reach statistical significance (p > 0.05 vs. controls; Fisher's Exact Test). Mice

surviving either treatment demonstrate stable body weights.

This result indicates epothilone B produces a pronounced anti-tumor effect against HCT-15

tumors resistant to TAXOL® and 5-fluorouracil and is well-tolerated at this 4 mg/kg dose.
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Table 4. Antitumor effect of epothilone B in comparison with TAXOL® or
5-fluorouracil against subcutaneously transplanted human HCT-
15 colon carcinoma in female BALB/c nude mice.
Tumor Response Host Response
Dose, D Tumor % Body  Survi-
Com- Route, T/IC  Regres Volume DBody  Weight val
pound  Schedule -sion (mm®  Weight Change  (No.
(9) alive/to
-tal)
Vehicle 25 ml’kg, 100% none 1939+ 2105 10zx2 8/8
con-trols iv. 333 (p=
days 14, 0.003)
16, 18, 20
and 22
epothi 4 mg/kg, Regres -61% -97+25 0.4+0.3 2+2 8/8
lone B iv. -sion (p< (ns)
once on 0.05)
day 14
5-fluoro- 75 mg/kg, 88% none 1654+ 2.0x+0.7 9+4 4/8
uracil i.v., on 824 (ns)
days 14 (ns)
and 21
TAXOL® 20mg/kg, 50%  none 963+ 07206 33 7/8
i.v. 298 (ns)
days 14, (ns)
16, 18, 20
and 22

Tumor fragments of approximately 25 mg are implanted into the left flank of each female

nude mouse (n = 8 per group). Treatments are started on day 14 after tumor transplan-

tation. Epothilone B is administered once at 4 mg/kg, i.v. on day 14. 5-Fluorouracil is ad-

ministered at 75 mg/kg, i.v., on days 14 and 21. TAXOL® is administered i.v. at 20

mg/kg/day, every second day for 5 treatments (days 14, 16, 18, 20 and 22). Antitumor

activity is expressed as T/C% (mean increase of tumor volumes of treated animals divided

by the mean increase of tumor volumes of control animals multiplied by 100). Tumor

regression (%) represents the final mean tumor volume compares to the mean tumor

volume at the start of treatment. A Tumor volumes represent the tumor volume on the last

treatment day minus the tumor volume on the first treatment day. Statistical analyses on A
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tumor volumes uses Dunnett’s test to compare treatment groups to controls. Statistical
analyses on body weight changes uses paired t-tests comparing body weights before
treatment to those at the end of treatment; mice weigh ~ 20-25 g at the start of treatment.
Not significant is indicated by the abbreviation ,ns“. Data presented are means + SEM from

animals surviving to the end of the experiment.

Example 5: Antitumor effect of epothilone B in comparison with TAXOLs against subcuta-

neously transplanted human KB-8511 epidermoid carcinoma in female BALB/c nude mice:

As can be deduced from Table 5, various regimens of epothilone B are able to inhibit the
growth of TAXOL®-resistant KB-8511 tumors in nude mice. A single administration of 4
mg/kg epothilone B produces a transient regression (- 51% on day 25 post transplantation;
p < 0.05 vs. vehicle controls, Dunnett), but the tumors re-grows by day 40 post-treatment to
result in a final T/C of 24% (p < 0.05 vs. vehicle controls, Dunnett). This single epothilone B

administration is well tolerated producing stable body weights, and no mortalities occur.

Once weekly intravenous administration of epothilone B results in dose-dependent inhibition
of tumor growth: 4 mg/kg produces 98% regressions (p < 0.05 vs. vehicle controls; Dun-
nett); 2 mg/kg, produces transient 44% regressions and a final T/C of 14% (both p < 0.05
vs. vehicle controls; Dunnett); 1 mg/kg produces a final T/C 81% (p > 0.05 vs. vehicle con-
trols; Dunnett). TAXOL® is inactive against KB-8511 tumors (T/C 132%, p > 0.05 vs. vehicle
controls; Dunnett). At the end of the experiment, 5/8 mice treated with 4 mg/kg/week, and
1/8 mice treated with 2 mg/kg/week epothilone B have undetectable tumors. Although 4
mg/kg once per week tend to reduce body weights ( - 5 + 7%), this does not reach statistical
significance. Vehicle controls, 2 and 1 mg/kg/week epothilone B, and TAXOL® groups all
display increasing body weights, and there are no mortalities, suggesting well-tolerated

treatments.

These results indicate that epothilone B is effective against experimental epidermoid tumors
that are TAXOL®-resistant.
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Table 5. Antitumor effect of epothilone B in comparison with TAXOL®
against subcutaneously transplanted human KB-8511
epidermoid carcinoma in female BALB/c nude mice.

Tumor Response Host Response
Dose, D % Body Survival
Com- Route, T/C Regres-  Tumor D Body  Weight {No.
pound Sche- sion Volume  Weight Change alive/total)
dule (mm°) (9)
Vehicle 25 mlkg, 100% none 2001+ 26x03 12x2 8/8
con-trols iv. 405 (p<
once per 0.001)
week

epothi- 4 mg/kg, 24% -51% 484+ 0.6+0.6 3x2 8/8

lone B i.v. (trans- 103 (ns)

once on ient) (p<
day 13 0.05)
epothi- 4 mg/kg, Regres- -98% -107+ -11x04 -5x3 8/8
lone B i.v. sion 14 (ns)
once per (p<
week 0.05)
epothi- 2 mg/kg, 14% - 44% 289+ 1.1x04 5+2 8/8
lone B iv. (trans- 204 (p=
once per ient) (p< 0.031)
week 0.05)
epothi- 1mg/kg, 81% none 1620+ 26+0.3 121 8/8
lone B iv. 290 (p=
once per (ns) 0.008)
week
TAXOL® 20 132% none 2662+ 33+x06 15+3 8/8
mg/kg, 509 (p <
V. (ns) 0.001)
days 13,
15,17,
19 and
21

Tumor fragments of approximately 25 mg are implanted into the left flank of each female

nude mouse (n = 8 per group). Treatments are started on day 13 after tumor transplanta-

tion. epothilone B is administered once at 4 mg/kg, i.v. on day 13, or once per week at 4, 2
or 1 mg/kg, i.v., (on days 13, 21 and 27). TAXOL® is administered i.v. at 20 mg/kg/day,
every second day for 5 treatments (days 13, 15, 17, 19 and 21). Antitumor activity is
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expressed as T/C% (mean increase of tumor volumes of treated animals divided by the
mean increase of tumor volumes of control animals multiplied by 100). Tumor regression
(%) represents the final mean tumor volume compared to the mean tumor volume at the
start of treatment. Changes (A) in tumor volumes represent the tumor volume on the last
treatment day minus the tumor volume on the first treatment day. Statistical analyses on A
tumor volumes uses Dunnett’s test to compare treatment groups to controls. Statistical
analyses on body weight changes use paired t-tests comparing body weights before
treatment to those at the end of treatment; mice weigh ~ 20-25 g at the start of treatment.
Not significant is indicated by the abbreviation ,ns“. Data presented are means + SEM from

animals surviving to the end of the experiment.

it follows from the experiment that, while TAXOLe. is not effective, epothilone B treatment

shows effective antitumor activity; even regression can be found at the 4 mg/kg dose.

Example 6: Antitumor activity of the epothilones against orthotopically injected PC-3M
prostate ceils.

The results determining the activity of epothilone B against PC-3M tumors initially growing in

prostate and then forming metastases in mesengeal lymph nodes are presented in Table 6.

In this experimental prostate cancer model, PC-3M cells initially grow in the prostate and
then form metastases in mesenteric lymph nodes. Organ weights are used to assess anti-

tumor activity of the treatments.

Table 6 represents the progress of the experimental cancer from 14 days post cell injection
(start of treatment), where no lymph node involvement is observed, to 42 days post cell in-
jection, where prostate and mesenteric lymph nodes dramatically increase in weight. All ad-
ministration regimens of epothilone B are highly effective (all p < 0.05 versus controls;
Dunnett’s test on log transformed data) in reducing prostate weights and preventing meta-
stases of the tumor to the mesenteric lymph nodes. All of the active treatments are equiva-
lent in antitumor activity (p > 0.05; Dunn’s). In each of the epothilone B treatment groups,

only one animal has detectable metastases, as compared to all animals in the vehicle-
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treated controls (p < 0.05; Fisher's Exact test), indicating that treatment with epothilone B

significantly impairs the formation of detectable metastases.

Epothilone B treatments are not well-tolerated at the higher doses. Whereas a single
administration of 6 mg/kg, or two administrations of 4 mg/kg, only tend to reduce body
weights, administration of 8 mg/kg once, or 5 mg/kg once weekly, produces significant
losses in body weight (Table 6). Treatment appears to promote survival of tumor-bearing
mice; however, likely owing to the small numbers per treatment group, this only reaches
statistical significance with the 6 mg/kg (once) regimen (p = 0.029, Fisher's Exact test on

final survival numbers).

Epothilone B demonstrates excellent antitumor activity in this model, both in terms of reduc-
tion of primary tumors and prevention of metastases. However, epothilone B, in some regi-

mens, is pootly tolerated.

The results of this study indicate that epothilone B is active against human prostate carcino-
mas both in vitro and in vivo (see Example 3). Epothilone B is able to reduce the growth of
the primary tumor and potently inhibit the formation of detectable metastases in an
orthotopic model of prostate cancer. Furthermore, it may also promote survival of these
tumor-bearing mice, although this needs to be examined in additional experiments. In
parallel with its potent antitumor activity, epothilone B treatment produces significant body
weight losses with the tested dosage regimens. However, the reasons for this poor

tolerability are unknown.

The activity of epothilone B in the orthotopic PC-3M model is especially noteworthy. Ortho-
topic models are designed to implant the tumor within the tissues where the primary tumor
is located in humans, and unlike most subcutaneous tumor implantation models, metasta-
ses frequently arise. Therefore, the repression of primary tumor growth in the prostate by
epothilone B, and the inhibition of the formation and/or growth of mesenteric tymph node

metastases represents a significant activity of epothilone B.



WO 99/43320 PCT/EP99/01147
-56 -

In summary, owing to potent antitumor activity in experimental prostate cancer models,
which are considered relatively resistant to chemotherapy (Br. J. Cancer 75, 1593-600

(1997)), epothilone B appears to be a promising agent for the treatment of prostate cancer.
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Table 6. Antitumor effect of epothilone B against orthotopically injected
human PC-3M prostate carcinoma cells in male BALB/c nhude
mice.
Tumor Response Host Response
(T/C%)
Dose, % Body Survival
Com- Route  Prostate Lymph A Body Weight (No.
pound Schedu Nodes Weight Change alive/total)
le (9)
Vehicle 25 100% 100% -1.6 = -5+9 4/9
con- mi/kg, 1.8
trols i.v. (ns)
once
Epothi- 8 1 4 -5.2=% -13+15 7/9
lone B mg/kg, 4.3
V. ( p=
once 0.009)
6 5 4 -14x  -6x£12 9/9
mg/kg, 4.1
i.v. (ns)
once
5 1 4 -6.8« -25%5 7/9
mg/kg, 1.5
i.v. (p<
once 0.001)
per
week
4 2 4 -12+ -1%5 8/9
mg/kg, 2.3
AV (ns)
once
per
week

1 x 10° PC-3M cells in 20 uL of PBS are injected into the left ventricle of the prostate of
each male nude mouse (n = 9 per group). Treatments are started on day 14 after tumor cell
injection. epothilone B is administered i.v., once at 6 or 8 mg/kg, or once per week at 4 or 5
mg/kg. Antitumor activity is expressed as T/C% (mean tumor weight of treated animals
divided by the mean of tumor weight of control animals multiplied by 100). Differences in

body weights consider only animals surviving to the end of the experiment (day 42). Sta-
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tistical analyses on A body weight uses paired t-tests comparing body weights before treat-

ment to the end of treatment; mice weigh ~ 20-25 g at the start of treatment. Not significant

is indicated by the abbreviation ,ns".

Example 7: Effect of epothilone B against human non-small cell lung carcinoma A549

3-10 million cells are implanted s.c. into the right axillary (lateral) region of outbred athymic
(nwnu) mice, and are allowed to grow until a tumor volume of approximately 100 mm?® is esta-
blished. Epothilone B is formulated in 1% DMSO in 5% glucose in distilled water (D5W), and
administered i.v. either once only, once per week, 3 times per week, or 5 times per week.. Po-
sitive controls are carried out with clinical formulations of TAXOL. diluted 6 fold with D5W and

administered i.v. 3x/week.

Antitumor activity is expressed as % T/C (comparing A tumor volumes for treatment group to
vehicle control group) at the end of the experiment. Regressions are calculated using the formu-
la: -(T/To -1) x 100% , where T is the tumor volume for the treatment group at the end of the ex-
periment, and T is the tumor volume at the beginning of the experiment. Statistical significance

is evaluated using a one-tailed Student’s t-test.

Results :Table 7 summarizes results for A549 tumors. Epothilone B induces significant
tumor inhibition (T/C = 41%), with no detectable toxicity, when administered once at 6
mg/kg. A dose of 4 mg/kg administered 1x/week (4 mg/week) induces tumor stasis (T/C =
7%), but also produces a 13% body weight loss. By comparison, at the dose of 1.5 mg/kg
administered 3x/week (4.5 mg/week) all animals have to be euthanatized in the first week of
the experiment due to toxicity. Dosing with 0.5 mg/kg, 5x/week (2.5 mg/week) induces
tumor inhibition identical to that of the once only regimen (T/C = 41%), but apparent
cumulative toxicity results in a 23% body weight loss. TAXOLe, administered 3x/week at a
dose of 20 mg/kg, does not inhibit tumor growth, and induces a 16% body weight loss, with
lethality in 1 of 8 mice.
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Table 7. Antitumor activity of Epothilone B, compared to TAXOLe, on A549
non small cell lung tumors in nude mice.

Compound Regimen Dose Delta Mean % T/C % Regres- Delta % Dead/

(mg/kg) Tumor Vol. sion Body Total
(mm®) Weight

1% DMSO/ 3x/week - 439 - none  +89 077
D5W
epothi- 5x/week 0.5 178 41* none -23.1 0/8
lone B
epothi- 3x/week 1.5 NE NE NE NE 8/8
lone B
epothi- 1x/weeks 4 32 7 none -13.2 0/8
lone B
epothi- Once 6 178 41** none +85 0/8
lone B
TAXOL. 3x/week 20 459 105 none -16.0 1/8
Cremo- - - 207
phors/etha-
nol/D5W

Treatments are started on day 16 post implantation (10 million cells/animal). Epothilone
B is administered i.v. once at 6 mg/kg (day 16), once weekly at 4 mg/kg (days 16, 23,
and 30), three times per week at 1.5 mg/kg (days 16, 18, 21, 23, 25, 28, 30, 32, and 35),
or five times per week at 0.5 mg/kg (days 16-18, 21-25, 28-32, and 35-36). TAXOLs is
administered i.v. three times per week at 20 mg/kg (days 16, 18, 21, 23, 25, 28, 30, 32,
and 35) as split doses of 10 mg/kg given one hour apart. Vehicle control (1% DMSO/
D5W) is administered i.v. three times per week (days 16, 18, 21, 23, 25, 28, 30, 32, and
35). All final data are recorded on day 37. A single asterisk (*) indicates p < 0.05, and a
double asterisk (**) indicates p < 0.01, using a one-tailed Student’s t-Test. “NE”: not

evaluable - animals euthanatized due to compound toxicity.
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Example 8: Antitumor Activity of epothilone B compared to TAXOL® on A549 non-small cell

lung tumors in hude mice
Materials and methods pertaining to the human tumor xenograft model are as previously

described. 10 or 1 million cells (A549) are implanted s.c. into the right axillary (lateral) region of
outbred athymic (nu/nu) mice, and are allowed to grow until a mass of approximately 100 mm® is
established. Epothilone B is formulated in 1% DMSO in 5% giucose in distilled water (D5W),
and administered i.v. once weekly for 3 weeks. Positive controls are carried out with clinical
formulations of TAXOLe diluted 4 fold with D5W and administered i.v. 3x/week, for 3 weeks,
in split doses (2 x 10 mg/kg) given 1 hour apart.

Antitumor activity is expressed as % T/C (comparing A tumor volumes for treatment group to ve-
hicle control group) at the end of the experiment. Regressions are calculated using the formula:
(T/To -1) x 100%, where T is the tumor volume for the treatment group at the end of the experi-
ment, and Ty is the tumor volume at the beginning of the experiment. Measurements are taken
for an additional 2 weeks after completion of the regular 3 weeks experiments, to evaluate
reversibility of drug-induced body weight loss, and sustainability of antitumor effects. Statisti-

cal significance is evaluated using a one-tailed Student’s t-test, and Dunnett’s, or Dunn’s tests.

Results Table 8 summarizes results for A549 tumors, for the standard 3 weeks experiment.
Once weekly administration of epothiione B produces statistically significant, dose depen-
dent inhibition of tumor growth, approaching tumor stasis at highest concentrations of the
drug. Epothilone B produces marked inhibition of tumor growth at 3.5, and 3 mg/kg (T/C =
15%, and 23%, respectively). Both doses cause comparable, but reversible (see Table 8)
body weight loss of approximately 15%. The 2, and 1 mg/kg doses produced 43%, and 74%
T/C, that are statistically significant, with no body weight gain at 2 mg/kg, and normal body
weight gain at 1 mg/kg. TAXOLs, administered 3x/week at a split dose of 2 x 10 mg/kg,

does not inhibit tumor growth, but produces a 19% body weight loss.
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Table 8. Antitumor activity of epothilone B, compared to TAXOLe, on A549

non-small cell lung tumors in nude mice.

Compound Dose Delta Mean %T/C Delta % Dead/Total

(mg/kg) Tumor Vol. Body
(mm°+SEM) Weight

1% DMSO/ - 262 + 26 - +7.7 0/8

D5W

Epothilone B 1 195 + 21 74" +10.8 0/8

Epothilone B 2 113 £ 21 43*** +0.9 0/8

Epothilone B 3 60 £ 22 23" -16.4 0/8

Epothiione B 3.5 4015 15%** -14,6 0/8

Cremophors - 207 £ 26 - +8.3 0/8

/ethanol/D5

W

TAXOLes 20 293 £ 56 142 -19.1 0/8

Treatments are started on day 13 post implantation (10 million cells/animal). Epothilone B
is administered i.v. once weekly for 3 weeks (days 13, 20, and 27) at doses of 1, 2, 3, and
3.5 mg/kg. TAXOLs is administered i.v. three times per week for 3 weeks at 20 mg/kg (days
14,17, 19, 21, 24, 26, 28, 31, and 33) as split doses of 10 mg/kg given one hour apart.
Final data are recorded on day 34. A single asterisk (*) indicates p < 0.05 using a one-
tailed Student’s t-Test, and a double asterisk (**) indicates p < 0.05 using a Dunnett’s or

Dunn’s test.

Measurements are taken for an additional 2 weeks after completion of the regular 3 weeks
experiments, and the final data for week 5 are summarized in Table 9. The antitumor effect
remains unchanged, while animal body weights have recovered. T/C values for the 3.5, 3,
2, and 1 mg/kg dose levels of epothilone B are 12%, 16%, 49% and 72%, respectively, and
all groups have normal weight gain. TAXOLs remains iheffective, and animals show only a

2% weight gain.
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Table 9. Antitumor activity of epothilone B, compared to TAXOLe, on

A549 non small cell lung tumors in nude mice (extended observation).
Dead/Total

Compound

1% DMSO/
D5W
Epothilone B
Epothilone B
Epothilone B
Epothilone B

Cremophore
/ethanol/D5
W

TAXOLe

Dose

(mg/kg)

20

Delta Mean
Tumor Vol.
(Mm*+SEM)
472 + 81

339+24
232 + 39
75125
58 £ 25

355 + 80

509 +£123

%T/C

72
49*
16
{r

144

Delta %
Body
Weight
+11.8

+12.6
+13.5
+13.2
+9.7

+13.0

+1.7

0/8

0/8
0/8
0/8
0/8

0/8

0/8

Measurements for the experiment described in Table 1 are extended by additional

two weeks. Final data are recorded on day 48. A single asterisk (*) indicates p <

0.05 using a one-tailed Student’s t-Test, and a double asterisk (**) indicates p <

0.05 using a Dunnett’s or Dunn’s test.

Example 9: Antitumor effect of epothilone B on ZR-75-1 Breast Tumors

Table 10 shows the results of an experiment where the effect of TAXOL. and

epothilone B on the breast cancer cell line ZR-75-1 are compared. The methods that

are used for this tumor model have been described above.

It follows from the data that (judged on antitumor efficiency) the best dosing schedule

is one where 4 mg/kg are administered weekly. However, mortality is observed at all

dosages, suggesting that the ZR-75-1 tumor may affect the overall health of the mice

in contrast to other tumor types.
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Table 10. Antitumor effect of epothilone B against subcutaneously
transplanted human estrogen-dependent ZR-75-1 breast tumors
in female BALB/c nude mice.

Tumor Response Host Response
Dose, A Tumor % Body Survival
Com- Route, T/C Regres-  Volume A Body Weight (No.
pound  Schedul (%) sion (mm®)  Weight  Change alive/total)
e (9)
Vehicle 25 ml/kg, 100 none 444 + 58 0.9 4+£2 6/6
controls iv. +0.4
every 7
days
Epothi- 4 mg/kg, 46 none 208 + 86 1.6 -7+5 4/6
lone B i.v. 1.1
every 14
days
Epothi- 4 mg/kg, 1 - 8% 29+ 16 -1.2 -5+3 3/6
lone B iv. (trans- +0.6
every 7 ient)
days
Epothi- 2 mg/kg, 40 none 227 +76 3.5 -14+6 5/6
lone B i.v. +1.6
every 7
days
Epothi- 1 mg/kg, 86 none 393 0.3 2+5 4/6
lone B i.v. + 135 +1.2
every 7
days

Tumor fragments of approximately 25 mg are implanted into the left flank of each female

nude mouse (n = 6 per group); a subcutaneous estrogen pellet is placed in the opposite

flank. Treatments are started on day 19 after tumor transplantation. epothilone B is admi-

nistered at 1, 2 or 4 mg/kg, i.v., either once per week (days 19, 26 and 33) or every second

week (days 19 and 33). Data presented are from animals surviving to day 47, the last day of

controls. Antitumor activity is expressed as T/C% (mean increase of tumor volumes of trea-

ted animals divided by the mean increase of tumor volumes of control animals multiplied by

100). Tumor regression (%) represents the final mean tumor volume compared to the mean
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tumor volume at the start of treatment. Changes (A) in tumor volume represent the tumor

volume on the last treatment day minus the tumor volume on the first treatment day.

Example 10: Antitumor effect of epothilone B in comparison with 5-fluorouracil against

subcuntaneously transplanted Colo 205 colon tumors

Table 11 shows the effect of epothilone B against subcutaneously transplanted Colo 205
tumors, as well as the effect of 5-fluorouracil. In contrast to the treatment of the HCT-15 cell
line tumors, where standard treatment with 5-fluorouracil or treatment with TAXOLs is not
effective, here the treatment with 5-fluorouracil is still effective, though much less so than

with epothilone B.

Together with the data from example 4 where the HCT-15 cells do not respond to (are re-
fractory to) both TAXOLe and the standard colon cancer treatment with 5-fluorouracil, this
shows that epothilone B is indeed appropriate to treat tumors that are refractory to known
standard treatments. On the other hand, it is also more effective where standard treatments
work. A preferred treatment schedule can be deduced which is 4 mg/kg every 2 weeks
(tumor regression, no dead animals). This treatment is even better than that with 5-

fluorouracit where no regression is found, but only 4 out of 7 animals survive.
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Table 11. Antitumor effect of epothilone B in comparison with 5-fluoro-
uracil against subcutaneously transplanted human COLO 205
colon tumors in female BALB/c nude mice (day 32, four days
post last treatment).

Tumor Response Host Response
Dose, A Tumor % Body  Survival
Com- Route, T/C Regres-  Volume A Body Weight (No.
pound Sche- sion (mm°) Weight (g) Change alive/tota
dule )
Vehicle 25 mi/kg, 100% none 380+96 2.7+0.3 112 717
controls iv.
every 7
days
Epothi- 4 mg/kg, Regres- - 69% -62+7 -11x1.0 -4+4 7/7
lone B i.v. sions
every 14
days
Epothi- 4 mg/kg, Regres- - 87% -83+7 -4.0x02 -18=x1 5/7
lone B V. sions
every 7
days
Epothi- 4 mg/kg, Regres- -66% -58+11 2.0+0.1 9x+1 5/7
lone B iv. sions
once
5-Fluo- 75 18 none 62+12 2204 9+2 4/7
rouracil mg/kg,
i.v.
every 7
days

Tumor fragments of approximately 25 mg are implanted into the left flank of each female
nude mouse (n =7 per group); a subcutaneous estrogen pellet is placed on the opposite
flank. Treatments are started on day 14 after tumor transplantation. epothilone B is
administered at 4 mg/kg, i.v., either once or once per week (days 14, 21, 28) or every
second week (days 14 and 28). 5-fluorouracil is administered i.v. at 75 mg/kg on days 14,
21, 28. Data presented are from animals surviving to day 32, four days after the last
treatments. Antitumor activity is expressed as T/C% (mean increase of tumor volumes of
treated animals divided by the mean increase of tumor volumes of control animals multiplied

by 100). Tumor regression (%) represents the final mean tumor volume compared to the
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mean tumor volume at the start of treatment. Changes (A) in tumor volumes represent the

tumor volume on the last treatment day minus the tumor volume on the first treatment day.

Example 11: A phase 1, dose-finding study of single agent epothilone B administered once

every week to adult patients with advanced solid tumors

Number of centers 2
Objectives

Primary:  To characterize the safety profile, including both acute and cumulative
toxicities, and determine the maximum tolerated dose of single agent epothilone B admi-
nistered by intravenous infusion once every week to adult patients with advanced solid
tumors who have failed standard systemic therapy or for whom standard systemic therapy
does not exist.

Secondary: 1.  To characterize the pharmacokinetics of single agent epothi-
lone B administered by intravenous infusion once every week to this population of patients;
data obtained are used in concert with pharmacodynamic data (e.g. hematologic parame-
ters), to make pharmacokinetic/pharmacodynamic (PK/PD) correlations that help predict
safety and efficacy.

2.  To obtain preliminary evidence of antitumor activity of single agent epothi-
lone B administered by intravenous infusion once every week to this population of patients.

3. To correlate intratumor drug levels between adult patients with advanced
solid tumors receiving single agent epothilone B by intravenous infusion once every week,
to those associated with efficacy in preclinical models.

4.  To gather pharmacogenetic information on tumors on tumor biopsy sam-
ples where available and accessible pre- and post-therapy in order to identify genes that
correlate with efficacy and response; this is performed either by genetic analysis of indi-
vidual gene expression (e.g. p53, Map4, and mdr1 expression status) or by gene chip tech-

nology.

Design This is an open-label, dose-escalation study to assess the safety, pharmaco-
kinetics, and pharmacodynamics of epothilone B administered by intravenous infusion once
every week to adult patients with advanced solid tumors who have failed standard systemic

therapy or for whom standard systemic therapy does not exist.
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The treatment period consists of up to 24 weekly doses. Patients experiencing unac-
ceptable toxicity or disease progression are discontinued prematurely. Patients achieving a
complete or partial response, or patients with stable disease at the end of 24 doses con-
tinue further treatment according to an extension protocol at the discretion of the investi-
gator and after approval by the sponsor. Eligible patients receive additional cycles until
disease progression or unacceptable toxicity.

The standard Phase 1 protocol design of enrolling 3-6 patients per cohort to
establish the MTD is employed. Dose escalation proceed according to a modified Fibonacci
scheme and is based on toxicities from the first 4 weekly doses for each cohort of patients.
The starting dose is 0.1 mg/mz, with subsequent doses as follows: 0.2, 0.3, 0.5, 0.7, and
0.9 mg/m®.

The provisional MTD are defined as the dose level imnmediately below that at
which dose limiting toxicity (DLT) is observed in at least two out of 3-6 patients. The cohort
defined as the provisional MTD then enrolls additional patients to a total of 12 to confirm the
MTD through further evaluation of the safety, pharmacokinetic, and pharmacodynamic
profiles of epothilone B.

All toxicities are defined according to the revised US National Cancer Institute
Common Toxicity Criteria. DLTs are defined in the protocol; in general, however, the nature
of a DLT is such that it is considered unacceptable even in the setting of an incurable solid

tumor.

Patients

Inclusion Criteria
The following criteria are to be met for inclusion into the study:

1. Male or female patients >18 years of age.

2.  Histologically documented advanced solid tumor, who have failed standard
systemic therapy and up to 1 additional systemic therapy, or for whom standard systemic
therapy does not exist.

3. Atleast one measurable, evaluable, or non-evaiuable site of disease as defined
by Southwestern Oncology Group (SWOG) Solid Tumor Response Criteria including tumor
marker value that is above the institutional upper limit of normal.

4. Women of childbearing potential must have a negative serum B-HCG pregnancy

test prior to the initiation of study drug. Male and female patients of reproductive potential
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must agree to employ an effective method of birth control throughout the study and for up to
3 months following discontinuation of study drug.
5.  World Health Organization (WHO) Performance Status Score of < 2.
6. Life expectancy of at least 3 months.
7. Written informed consent obtained prior to any screening procedures.
Exciusion Criteria
Exclusion from the study is required if any of the following apply:
1. Female patients who are pregnant or breast-feeding. Postmenopausal women
must be amenorrheic for at least 12 months to be considered of non-childbearing potential.
2.  Patient has a severe and/or uncontrolled medical disease (i.e., uncontrolled
diabetes, congestive heart failure, myocardial infarction within 6 months of study, chronic
renal disease, or active uncontrolled infection).
3. Patient has a known brain metastasis.
4, Patient has an acute or known chronic liver disease (i.e., chronic active
hepatitis, cirrhosis).
5. Patient has a known diagnosis of human immunodeficiency virus (HIV) infection.
6.  Patient has received any investigational agent within 30 days prior to study
entry.
7.  Patient received chemotherapy within 4 weeks (6 weeks for nitrosoureas or
mitomycin C) prior to study entry.
8. Patient received prior radiation therapy within 4 weeks prior to study entry.
9.  Patient previously received radiotherapy to > 25% of the bone marrow.
10. Patient had a major surgery within 2 weeks prior to study entry.
11. Patient has a history of non-compliance to medical regimens.
12. Patient has impairment of hepatic, renal or hematologic function as defined by
the following laboratory parameters:
Platelet count < 100 x 10%/L
Absolute neutrophil count (ANC) < 1.5 x 10%/L
Serum ALT (SGPT) > 2.5 x institutional upper limit of normal (IULN)
Serum total bilirubin > 1.5 x IULN
Serum creatinine > 1.5 x IULN
14. Patient is < 5 years free of another primary malignancy or, in the case of non-

melanomatous skin cancer and cervical carcinoma in situ, has active disease.
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Sample size This study requires about 40 patients.

Treatments Epothilone B is supplied in individual 2 mi glass vials formulated as 1 mg/1
ml of the clear, colorless intravenous concentrate. The substance is formulated in poly-
ethylene glycol 300 (PEG 300) and diluted with 50 to 100 ml 0.9% Sodium Chioride
Injection, USP, to achieve the desired final concentration of the drug for infusion. It is

administered as a single 30-minute intravenous infusion every 7 days .

The starting dose level is 0.1 mg/m®. This dose is calculated as one-third of the toxic dose
low (TDL) in the most sensitive species studied which, for epothilone B, is the dog. As
described above, dose escalation proceeds according to a modified Fibonacci scheme.
The study defines treatment delays, dose reductions, or withdrawal from treatment for
individuals experiencing hematologic or other toxicities known to result from epothilone B.
Treatment continues to a maximum of 24 weekly doses unless the patient experiences
disease progression or unacceptable toxicity. At the end of 24 doses, patients who have
achieved a complete or partial response and patients who have had stable disease may
continue further treatment according to an extension protocol at the discretion of the

investigator and after approval by the sponsor.

Safety

Variables The safety of epothilone B is assessed by physical examination and evaluation
of vital signs, clinical laboratory results, adverse events, and use of concomitant medica-
tions. Adverse events are both elicited and volunteered and are graded using the revised

US National Cancer Institute Expanded Common Toxicity Criteria.

Efficacy

Variables Although this phase 1 study is not designed to detect efficacy, activity is demon-
strated as a function of the rate of objective tumor response and length of progression-free
and overall survival. Baseline tumor evaluations include optimal assessment of ail measur-
able, evaluable, and nonevaluable disease. Evaluations include physical examination and
chest roentgenogram and, as appropriate, computerized tomogram of the thorax, abdomen

and pelvis; sonogram of the abdomen and pelvis; bone scintigram, with bone roentgeno-
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gram of all known osseous lesions; and determination of tumor marker values. Follow-up

studies are obtained every 6 weeks and after cessation of treatment.

Objective status is clinically evaluated using the Novartis guidelines, which are based
on the SWOG response criteria. All complete and partial responses must be confirmed by a
second assessment at least four weeks later. Best tumor response are calculated for each

patient using the SWOG response criteria.

Pharmacokinetics  The following pharmacokinetic parameters are calculated and ana-
lyzed for cycles 1 and 2: tnax, Cmax Az, ti2, AUC, and Ra. Ra= the ratio of

AUCTeycie2/ AUCT,y061 is evaluated as an index of accumulation. Preliminary assessment of
dose proportionality is based on AUC from the last dose among different dose groups.
PK/PD correlations with observed toxicities (e.g., hematopoietic) are performed as a

predictor of safety.

Pharmacodynamics Tumor biopsy samples are obtained where feasible and accessible,
pre-therapy and after the first cycle of therapy. These biopsy samples are prepared for ana-
lysis of their gene expression using gene chip technology, then separately analyzed for p53
status, MAP4 RNA expression, and mdr1 RNA expression.

Statistical

methods Patients with treatment-emergent clinical adverse events (especially those with
dose-limiting toxicity) or with laboratory, vital sign, or physical examination abnormalities
(newly occurring or worsening from baseline) are identified and the values are flagged. The
rate of abnormalities is tabulated by cohort. Objective response rates (including both com-
plete and partial responses) are presented by cohort. Descriptive statistics are used to sum-

marize the basic pharmacokinetic parameters by cohort.

Example 12: A phase 1, dose-finding study of single agent EPQ906 (epothilone B) admi-

nistered once every three weeks to adult patients with advanced solid

tumors
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No. of centers: 2
l.ocations Glasgow, UK, & Newcastle, UK
Objectives

Primary:  To characterize the safety profile, including both acute and cumulative
toxicities, and determine the maximum tolerated dose of single agent
epothilone B administered by intravenous infusion once every three weeks
to adult patients with advanced solid tumors who have failed standard

systemic therapy or for whom standard systemic therapy does not exist

Secondary: 1. To characterize the pharmacokinetics of single agent epothilone B ad-
ministered by intravenous infusion once every three weeks to this popu-
lation of patients; data obtained are used in concert with pharmacodyna-
mic data to make pharmacokinetic/pharmacodynamic (PK/PD) correla-
tions that help predict safety and efficacy

2. To obtain preliminary evidence of antitumor activity of single agent epo-
thilone B administered by intravenous infusion once every three weeks to

this population of patients

3. To correlate intratumor drug levels between adult patients with advanced
solid tumors receiving single agent epothilone B by intravenous infusion
once every three weeks to those associated with efficacy in preclinical

models

4. To gather information on tumors from tumor biopsy samples where
available and accessible pre- and post-therapy in order to identify bio-

logical factors that correlate with efficacy and response

Design This is an open-label, dose-escalation study to assess the safety, pharma-
cokinetics, and pharmacodynamics of epothilone B administered by intrave-
nous infusion once every three weeks to adult patients with advanced solid
tumors who have failed standard systemic therapy or for whom standard

systemic therapy does not exist.
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The treatment period consists of up to six 21-day cycles. Patients experien-
cing unacceptable toxicity or disease progression are discontinued prema-
turely. Patients achieving a complete or partial response, or patients with
stable disease at the end of six cycles continue further treatment according
to an extension protocol at the discretion of the investigator and after
approval by the sponsor. Eligible patients receive additional cycles until

disease progression or unacceptable toxicity are observed.

in the absence of dose-limiting toxicity (DLT), dose escalation proceeds as

follows:

1. First dose escalation: 100% dose increase (unless grade 2 toxicity is

identified in first cohort, in which case dose escalation is 25% - 67%)

2. Dose escalations following 100% dose increase from first to second

cohort: 67% dose increases until grade 2 toxicity is identified

3. Final dose escalations following identification of grade 2 toxicity: 25% -
67% dose increases, based on consensus reached among the

investigators and the sponsor

Dose escalation is based on toxicities from the first cycle for each cohort of
patients. The provisional maximum tolerated dose (MTD) is defined as the
dose level immediately below that at which DLT is observed in at least two
out of 3-6 patients. The cohort defined as the provisional MTD then enrolis
additional patients to a total of 12 to confirm the MTD through further evaliu-
ation of the safety, pharmacokinetic, and pharmacodynamic profiles of epo-
thilone B.

Intrapatient dose escalation will not be permitted.

All toxicities are defined according to the revised US National Cancer
Institute Common Toxicity Criteria. DLTs are defined in the protocol; in
general, however, the nature of a DLT is such that it is considered

unacceptable even in the setting of an incurable solid tumor.
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Inclusion Criteria

The following criteria must be met for inclusion into the study:

1.

2.

Male or female patients >18 years of age.

Histologically documented advanced solid tumor, who have failed stan-
dard systemic therapy and up to 1 additional systemic therapy, or for

whom standard systemic therapy does not exist.

At least one measurable, evaluable, or non-evaluable site of disease as
defined by Southwestern Oncology Group (SWOG) Solid Tumor
Response Criteria including tumor marker value that is above the

institutional upper limit of normal.

Women of childbearing potential must have a negative serum B-HCG
pregnancy test prior to the initiation of study drug. Male and female
patients of reproductive potential must agree to employ an effective
method of birth control throughout the study and for up to 3 months

following discontinuation of study drug.
World Health Organization (WHO) Performance Status Score of < 2.
Life expectancy of at least 3 months.

Written informed consent is obtained prior to any screening procedures.

Exclusion Criteria

Exclusion from the study is required if any of the following apply:

1.

Female patients who are pregnant or breast-feeding. Postmenopausal
women must be amenorrheic for at least 12 months to be considered of

non-childbearing potential.

Patient has a severe and/or uncontrolled medical disease (i.e., uncon-
trolled diabetes, congestive heart failure, myocardial infarction within 6

months of study, chronic renal disease, or active uncontrolled infection).
Patient has a known brain metastasis.

Patient has an acute or known chronic liver disease (i.e., chronic active

hepatitis, cirrhosis).
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Patient has a known diagnosis of human immunodeficiency virus (HIV)

infection.

Patient has received any investigational agent within 30 days prior to

study entry.

Patient received chemotherapy within 4 weeks (6 weeks for nitrosoureas

or mitomycin C) prior to study entry.

Patient received prior radiation therapy within 4 weeks prior to study

entry.
Patient previously received radiotherapy to > 25% of the bone marrow.
Patient had a major surgery within 2 weeks prior to study entry.
Patient has a history of non-compliance to medical regimens.
Patient has impairment of hepatic, renal or hematologic function as
defined by the following laboratory parameters:

Platelet count < 100 x 10%/L

Absolute neutrophil count (ANC) < 1.5 x 10%/L

Serum ALT (SGPT) or AST (SGOT) > 2.5 x institutional upper limit of
normal (IJULN) (> 5 x IULN for patients with hepatic metastases)

Serum total bilirubin > 1.5 x IULN
Serum creatinine > 1.5 x IULN
Patient is < 5 years free of another primary malignancy; however, non-

melanomatous skin cancer and cervical carcinoma in situ are excluded

only if the patient has active disease.

This study requires about 40 patients.

epothilone B is supplied in individual 2 ml glass vials formulated as 1 mg/1

ml of the clear, colorless intravenous concentrate. The substance is
formulated in polyethylene glycol 300 (PEG 300) and diluted with 50 or 100

ml 0.9% Sodium Chloride Injection, USP, to achieve the desired final

concentration of the drug for infusion. It is administered as a single 30-

minute intravenous infusion every 21 days for six cycles.
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The starting dose level is 0.3 mg/m’. This dose is calculated as one-third of
the toxic dose low (TDL) in the most sensitive species studied which, for
epothilone B, is the dog. Since there are no mortalities at the lower of the 2
doses administered to dogs in the GLP toxicology study -- 0.1 mg/kg,
repeated once 3 weeks later -- the TDL is estimated to be in the range of
0.05 mg/kg. Using a factor of 20 to convert mg/kg in the dog to mg/m? in

humans, this starting dose is calculated as:
1/3 x 0.05 mg/kg x 20 kg/m® = 0.3 mg/m?
Dose escalation proceeds according to the scheme outlined above.

The study defines treatment delays, dose reductions, or withdrawal from
treatment for individuals experiencing hematologic or other toxicities known
to result from epothilone B. Treatment continues to a maximum of 6 cycles
unless the patient experiences disease progression or unacceptable toxicity.
At the end of 6 cycles, patients who have achieved a complete or partial
response and patients who have had stable disease may continue further
treatment according to an extension protocol at the discretion of the in-

vestigator and after approval by the sponsor.

Safety

variables The safety of epothilone Bis assessed by physical examination and evalu-
ation of vital signs, clinical laboratory results, adverse events, and use of
concomitant medications. Adverse events are both elicited and volunteered
and are graded using the revised US National Cancer Institute Common

Toxicity Criteria.
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Efficacy

variables Although this phase 1 study is not designed to detect efficacy, activity is
demonstrated as a function of the rate of objective tumor response and
length of progression-free and overall survival. Baseline tumor evaluations
include optimal assessment of all measurable, evaluable, and nonevaluable
disease. Evaluations include physical examination and chest roentgenogram
and, as appropriate, computerized tomogram of the thorax, abdomen and
pelvis; sonogram of the abdomen and pelvis; bone scintigram, with bone
roentgenogram of all known osseous lesions; and determination of tumor
marker values. Follow-up studies are obtained every two cycles and after

cessation of treatment.

Objective status is clinically evaluated using the Novartis guidelines, which
are based on the SWOG response criteria. All complete and partial respon-
ses must be confirmed by a second assessment at least four weeks later.
Best tumor response are calculated for each patient using the SWOG res-

ponse criteria.

Pharmaco-

kinetics The following pharmacokinetic parameters are calculated and analyzed for
cycles 1 and 2: tmnax, Cmax Az, tiz, AUC, and Ra. Ra= the ratio of AUCT ygen/
AUCr,qe1 is evaluated as an index of accumulation. Preliminary assessment
of dose proportionality is based on AUC from the last dose among different
dose groups.

PK/PD correlations with observed toxicities (e.g., hematopoietic) are perfor-

med as a predictor of safety.

Pharmaco-
dynamics Tumor biopsy sampies are obtained where feasible and accessible pre-
therapy and after the first cycle of therapy in order to identify biological

factors that correlate with efficacy and response.

Statistical
methods Patients with treatment-emergent clinical adverse events (especially those with
dose-limiting toxicity) or with laboratory, vital sign, or physical examination abnormalities

(newly occurring or worsening from baseline) are identified and the values are flagged. The
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rate of abnormalities is tabulated by cohort. Objective response rates (including both
complete and partial responses) are presented by cohort. Descriptive statistics are used to

summatrize the basic pharmacokinetic parameters by cohort.

Discussion: Taken together, the examples provide evidence that treatment with epothilone
B is effective

a) also against a tumor where standard treatment fails, e.g. in colon tumor where 5-
fluorouracil treatment fails, or where TAXOLo treatment fails;

b) also against a tumor where TAXOLs treatment fails, e.g. lung, especially non-small cell
lung cancer, and/or epidermoid, especially cervical, tumors;

¢) also against orthotopic tumors and the formation of metastases, e.g. in prostate tumors;
d) aiso against breast cancer where in in vitro assays (example 3) epothilone B shows
higher activity than TAXOL..

The preferred dosage regimens center around an area of weekly treatment with about 1/3
to 2/3 of the MTD up to treatment once with a dose up to the MTD, with a kind of best
treatment area lying at the weekly up to three-weekly administration.
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What we claim is:

1. The use of an epothilone for the treatment of a proliferative disease; the use of
epothiione for the manufacture of a pharmaceutical preparation for the treatment of a
proliferative disease; a pharmaceutical preparation comprising a dose of an epothilone that
is appropriate for the treatment of a proliferative disease; or a method for treating a
proliferative disease, said method comprising the step of administering, in at ieast one
treatment, a therapeutically effective amount of an epothilone, together with a

pharmaceutically acceptable carrier, to a warm-blooded animal in need of such treatment.

2. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative

disease according to claim 1, where the epothilone is epothilone B.

3. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative
disease according to claim 2 where epothilone B is used in more than one treatment with an

interval of about one week to about six weeks between treatments.

4. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative
disease according to claim 2 where epothilone B is used in a dose in humans that is

calculated according to the formula (l)

single dose (mg/m?) = (0.1 to y) x N (1)

where N is the number of weeks between treatments and y is 6.

5. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical

preparation; the pharmaceutical preparation; or the method for treating a proliferative
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disease according to claim 2 where epothilone B is used in a dose in humans that is

calculated according to the formula i
single dose (mg/m?) = (0.1 to 2.5) x N (.

6. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative
disease according to claim 4 where epothilone B is used weekly in a dose that is between

about 0.1 and about 6 mg/m?.

7. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative
disease according to claim 4 where epothilone B is used every 6 to 8 days in a dose that is

between about 0.1 and about 5 mg/m®.

8. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative
disease according to claim 4 where epothilone B is used every 6 to 8 days in a dose that is

between about 0.1 and about 3 mg/m?,

9. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative
disease according to claim 4 where epothilone B is used every week in a dose between

about 0.3 and about 1 mg/m®.

10. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative
disease according to claim 4 where epothilone B is used every third week in a dose that is

between about 0.3 and about 18 mg/m®.

11. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative
disease according to claim 4 where epothilone B is used once every 18 to 24 days three

weeks in a dose that is between about 0.3 and about 12 mg/m?.
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12. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative
disease according to claim 4 where epothilone B is used every 18 to 24 days in a dose that

is between about 0.3 and about 7.5 mg/m®.

13. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative
disease according to claim 4 where epothilone B is used every third week in a dose that is
between about 1.0 and about 3.0 mg/m®.

14. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative

disease according to claim 4 where epothilone B is administered by intravenous infusion.

15. The use for treatment; the use of epothiione for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative

disease according to claim 6 where the epothilone is administered by intravenous infusion.

16. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative
disease according to claim 15 where each infusion takes place during about 5 to about 30
min.

17. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative

disease according to claim 10 where epothilone B is administered by intravenous infusion.

18. The use for treatment; the use of epothilone for the manutfacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative
disease according to claim 17 where the infusion takes place during about 5 to about 30

min.
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19. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative
disease according to any one of claims 1 to 18 wherein the proliferative disease is
refractory to treatment with one or more chemotherapeutics other than an epothilone, where
an epothilone, especially epothilone B, is administered to a human in need of such

treatment in a dose that is appropriate for the treatment of said disease.

20. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative
disease according to claim 19 where the refractory tumor to be treated is selected from the

group consisting of lung, colorectal, prostate, breast or epidermoid head or neck tumors.

21. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative
disease according to claim 19 wherein the tumor to be treated is a colorectal tumor that is

refractory to at least one member of the taxane class of anti-cancer agents.

22. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative
disease according to claim 21 wherein the colorectal tumor to be treated is in addition

refractory to at least one other standard chemotherapeutic.

23. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative
disease according to claim 22 where the tumor to be treated is a colorectal tumor that is

refractory to TAXOL and 5-fluorouracil treatment.

24. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical

preparation; the pharmaceutical preparation; or the method for treating a proliferative
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disease according to claim 19 where the tumor to be treated is a prostate tumor, and/or any

metastasis thereof, refractory to hormone treatment.

25. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative
disease according to claim 19 where the tumor to be treated is an epidermoid head or neck

tumor that is refractory to treatment with at least one other chemotherapeutic.

26. The use for treatment; t_he use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative
disease according to claim 25 where the epidermoid head or neck tumor is refractory to
treatment with TAXOL.

27. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative
disease according to claim 19, where the tumor to be treated is a lung tumor that is

refractory to treatment with at least one other chemotherapeutic.

28. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative

disease according to claim 27 where the tumor to be treated is a non-small cell lung cancer.

29. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative
disease according to claim 28 where the non-small cell lung cancer is refractory to
treatment with TAXOL.

30. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative

disease according to claim 19 where the tumor to be treated is a breast tumor.
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31. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative
disease according to claim 19 wherein the tumor to be treated is a colorectal tumor that is

refractory to standard chemotherapy.

32. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative
disease according to claim 19 where the tumor to be treated is an epidermoid head or neck
tumor refractory to treatment with at least one other chemotherapeutic due to multi-drug re-

sistance.

33. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative
disease according to any one of ciaims 1 to 18 where the proliferative disease to be treated
is selected from the group consisting of a colorectal tumor, a tumor of the genitourinary

tract, an epidermoid tumor, a lung tumor and a breast tumor.

34. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative
disease according to claim 33 where the proliferative disease to be treated is a colorectal
tumor that is refractory to at least one member of the taxane class of anti/cancer agents

and/or to standard chemotherapy.

35. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative
disease according to claim 33 where the proliferative disease to be treated is a prostate

tumor.
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36. The use for treatment; the use of epothiione for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative

disease according to claim 35 where the prostate tumor is refractory to hormone treatment.

37. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative
disease according to claim 33 where the proliferative disease is an epidermoid head or neck

tumor.

38. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative

disease according to claim 37 where the head or neck tumor is multidrug-resistant.

39. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative

disease according to claim 33 where the proliferative disease is a non-small cell lung tumor.

40. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative
disease according to claim 39 where the non-small cell lung tumor is refractory to treatment

with a member of the taxane class of anti-cancer agents.

41. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative

disease according to claim 33 where the proliferative disease is a breast tumor.

42. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative
disease according to claim 41 where the breast tumor is refractory to treatment with at least

one member of the taxane class of anti-cancer agents.
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43. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative
disease according to any one of claims 1 to 19 where the proliferative disease to be treated

is a multidrug resistant tumor.

44. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative
disease according to any one of claims 1 to 19 where the proliferative disease to be treated
is selected from the group consisting of a melanoma, ovarian cancer, pancreas cancer,
neuroblastoma, head or neck cancer, bladder cancer, renal cancer, brain cancer and gastric

cancer.

45. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative
disease according to claim 19, where epothilone B is administered in a dose that is between
about 1 and about 100% of the maximal tolerated dose (MTD) to a human; and one or more
further doses each within 1% and 100% of the MTD are administered in at least one

additional treatment after an interval between the treatments of one to three weeks.

46. The use for treatment; the use of epothiione for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative
disease according to claim 45 where the dose to be administered is between 25 and 100 %
of the MTD.

47. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative
disease according to claim 19, where epothilone B is administered weekly to a human in a

dose that is below 80% of the maximal tolerable dose (MTD).



WO 99/43320 PCT/EP99/01147
-86 -

48. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative
disease according to claim 47, where the dose is below 50% of the MTD.

49. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative
disease according to any one of claims 1 to 48, further comprising the step of administering
(a) epothilone B in combination with (b) another antitumor therapeutic, the combined
treatment being so timed that component (a) and component (b) are administered to a
human in need of such treatment in combination and in a quantity that is jointly

therapeutically effective against said proliferative disease.

50. The use for treatment; the use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative
disease according to claim 2, where the proliferative disease is a tumor that is refractory to
the treatment with an anti-cancer agent of the taxane class, said tumor being selected from

the group consisting of a colorectal, a prostatic, a pancreatic and a brain tumor.

51. The use for t'reatment; the use of epothilone for the manufacture of a pharmaceutical
preparation; the pharmaceutical preparation; or the method for treating a proliferative
disease according to claim 2 where the proliferative disease is a multidrug resistant non-
small cell lung carcinoma, a multidrug resistant breast tumor, or a multidrug resistant

epidermoid head and neck tumor.

52. Epothilone B for use in the treatment of a proliferative disease in a human.
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Mark with a cross the applicable box.

Fill in if the information has been requested and if the results of the test were negative.

Form DSMZ-BP/9 (sole page) 0196



BUDAPEST TREATY ON THE INYERNATIONAL
RECOGNITION OF THE DEPOS!T OF ' ICROORCANISMS
FOR THE PURPOSES OF FATEN1 PROCEDURE

PCT/EP99/01147
INTERNATIONAL FORM
Novartis AG
Schwarzwaldallee 215
CH-4058 Basel
Novartis Pharma AG
Klybeckstr. RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT

CH-4002 Basel issued pursuant to Rule 7.1 by the

INTERNATIONAL DEPOSITARY AUTHORITY
identified at the bottom of this page

I. IDENTIFICATION OF THE MICROORGANISM

Identification reference given by the DEPOSITOR: Accession number given by the
INTERNATIONAL DEPOSITARY AUTHORITY:
PC-3M

DSM ACC2338

II. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION

The microorganism identified under 1. above was accompanied by:

( ) ascientific description
( ) aproposed taxonomic designation

(Mark with a cross where applicable).

[1I. RECEIPT AND ACCEPTANCE

This International Depositary Authority accepts the microorganism identified under 1. above, which was received by iton 1998 -02-20
(Date of the original deposit)'.

IV. RECEIPT OF REQUEST FOR CONVERSION

The microorganism identified under I above was received by this International Depositary Authority on  (date of original deposit)
and a request to convert the original deposit to a deposit under the Budapest Treaty was received by it on (date of receipt of request
for conversion).

V. INTERNATIONAL DEPOSITARY AUTHORITY

Name: DSMZ-DEUTSCHE SAMMLUNG VON Signature(s) of person(s) having the power to represent the
MIKROORGANISMEN UND ZELLKULTUREN GmbH International Depositary Authority or of authorized official(s):

Address: Mascheroder Weg 1b V C‘/ .
D-38124 Braunschweig . g4 44

Date: 1998-03-13

' Where Rule 6.4 (d) applies, such date is the date on which the status of international depositary authority was acquired.

Form DSMZ-BP/4 (sole page) 0196




BUDAPEST TREATY ON 1HE INTERNATIONAL
RECOGNITION OF THE DEPOS:T OF IMICROORGANISMS
FOR THE PURPOSES OF PATENY PROCEDIIPE
PCT/EP99/01147

INTERNATIONAL FORM

Novartis AG

Schwarzwaldallee 215

CH-4058 Basel

Novartis Pharma AG

Klybeckstr. VIABILITY STATEMENT
CH-4002 Basel issued pursuant to Rule 10.2 by the

INTERNATIONAL DEPOSITARY AUTHORITY
identified at the bottom of this page

1. DEPOSITOR 11. IDENTIFICATION OF THE MICROORGANISM
Name: Novartis AG Accession number given by the

Schwarzwaldallee 215 INTERNATIONAL DEPOSITARY AUTHORITY:
Addresss: CH-4058 Basel DSM ACC2338

Novartis Pharma AG

Klybeckstr. Date of the deposit or the wransfer":

CH-4002 BRasel 1998-02-20

1. VIABILITY STATEMENT

The viability of the microorganism identified under II above was tested on 1998-02-23 2.
On that date, the said microorganism was

(X)* viable

( ) no longer viable

IV. CONDITIONS UNDER WHICH THE VIABILITY TEST HAS BEEN PERFORMED'*

V. INTERNATIONAL DEPOSITARY AUTHORITY

Name: DSMZ-DEUTSCHE SAMMLUNG VON Signature(s) of person(s) having the power to represent the
MIKROORGANISMEN UND ZELLKULTUREN GmbH International Depositary Authority or of authorized official(s):

Address:  Mascheroder Weg 1b V Cc/
D-38124 Braunschweig - i 4 /_)

Date: 1998-03-13

Indicate the date of original deposit or. where a new deposit or a transfer has been made. the most recent relevant date (date of the new deposit or
date of the transfer).

In the cases referred to in Rule 10.2(a) (i) and (iii). refer to the most recent viability test.

Mark with a cross the applicable box.

Fill in if the information has been requested and if the results of the test were negative

Form DSMZ-BP/9 (sole page) 0196




BUDAPEST TREATY ON THE INTYERNATIONAL
RECOGNITION OF THE DEPOS'T OF MICROOI'GAN!SMS
FOR THE PURPOSES OF FATENT PROCEVURE

PCT/EP99/01147
INTERNATIONAL FORM
Novartis AG
Schwarzwaldallee 215
CH-4058 Basel
Novartis Pharma AG
Klybeckstr. RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT

CH-4002 Basel issued pursuant to Rule 7.1 by the

INTERNATIONAL DEPOSITARY AUTHORITY
identified at the bottom of this page

1. IDENTIFICATION OF THE MICROORGANISM

Identification reference given by the DEPOSITOR: Accession number given by the
INTERNATIONAL DEPOSITARY AUTHORITY:
KB-8511

DSM ACC2342

II. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION

The microorganism identified under I. above was accompanied by:

( ) ascientific description
( ) aproposed taxonomic designation

(Mark with a cross where applicable).

IIl. RECEIPT AND ACCEPTANCE

This International Depositary Authority accepts the microorganism identified under 1. above, which was received by iton 1998-02-20
(Date of the original deposit)'.

IV. RECEIPT OF REQUEST FOR CONVERSION

The microorganism identified under 1 above was received by this International Depositary Authority on  (date of original deposit)
and a request to convert the original deposit to a deposit under the Budapest Treaty was received by it on  (date of receipt of request
for conversion).

V. INTERNATIONAL DEPOSITARY AUTHORITY

Name: DSMZ-DEUTSCHE SAMMLUNG VON Signature(s) of person(s) having the power to represent the
MIKROORGANISMEN UND ZELLKULTUREN GmbH International Depositary Authority or of authorized official(s):

Address: Mascheroder Weg 1b (/('/ -
D-38124 Braunschweig M kx @

Dae: 1998-03-05

' Where Rule 6.4 (d) applies, such datc is the date on which the status of international depositary authority was acquired.

Form DSMZ-BP/4 (sole page) 0196




BUDAPEST TREATY ON "HE INTERNATICNAL
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS

FOR THE PU -
RPOSES OF PATENT PROCEDURE PCT/EP99/01147

INTERNATIONAL FORM

Novartis AG

Schwarzwaldallee 215

CH-4058 Basel

Novartis Pharma AG

Klybeckstr. VIABILITY STATEMENT
CH-4002 Basel issued pursuant to Rule 10.2 by the

INTERNATIONAL DEPOSITARY AUTHORITY
identified at the bottom of this page

1. DEPOSITOR I1. IDENTIFICATION OF THE MICROORGANISM
Name: Novartis AG Accession number given by the

Schwarzwaldallee 215 INTERNATIONAL DEPOSITARY AUTHORITY:
Address: CH-4058 Basel DSM ACC2342

Novartis Pharma AG

Klybeckstr - Date of the deposit or the transfer':

CH-4002 Basel 1998-02-20

IIl. VIABILITY STATEMENT

The viability of the microorganism identified under Il above was tested on 1998-02-23 7.
On that date, the said microorganism was

(X)* viable

( )* no longer viable

IV. CONDITIONS UNDER WHICH THE VIABILITY TEST HAS BEEN PERFORMED*

V. INTERNATIONAL DEPOSITARY AUTHORITY

Name: DSMZ-DEUTSCHE SAMMLUNG VON Signature(s) of person(s) having the power to represent the
MIKROORGANISMEN UND ZELLKULTUREN GmbH International Depositary Authority or of authorized official(s):

Address:  Mascheroder Weg 1b ,
D-38124 Braunschweig . m (@

Date: 1998-03-05

Indicate the date of original deposit or, where a new deposit or a transfer has been made, the most recent relevant date (date of the new deposit or
date of the transfer).

In the cases referred 1o in Rule 10.2(a) (i) and (iii). refer to the most recent viability test.

Mark with a cross the applicable box.

Fill in if the information has been requested and if the results of the test were negative.

Form DSMZ-BP/9 (sole page) 0196



BUDAPEST TREATY ON THE INTERNATIONAL
RECOGNITION OF THE DEPOS:T OF MICROORGANISMS3
FOR THE PURPOSES OF PATENY PROCENURE

PCT/EP99/01147
INTERNATIONAL FORM
Novartis AG
Schwarzwaldallee 215
CH-4058 Basel
Novartis Pharma AG
Klybeckstr., Ch-4002 Basel RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT
Mit der Novartis Pharma AG u. issued pursuant to Rule 7.1 by the
Novartis AG verb. Unternehmen INTERNATIONAL DEPOSITARY AUTHORITY

identified at the bottom of this page

L. IDENTIFICATION OF THE MICROORGANISM

Identification reference given by the DEPOSITOR: Accession number given by the
INTERNATIONAL DEPOSITARY AUTHORITY:
ZR-75-1 (ATCC CRL 1500)

DSM ACC2377

1I. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION

The microorganism identified under 1. above was accompanied by:

(X') ascientific description
() aproposed taxonomic designation

(Mark with a cross where applicable).

III. RECEIPT AND ACCEPTANCE

This International Depositary Authority accepts the microorganism identificd under I. above, which was received by iton 1998-~12-01
(Date of the original deposit)'.

IV. RECEIPT OF REQUEST FOR CONVERSION

The microorganism identified under I above was received by this International Depositary Authority on  (date of original deposit)
and a request to convert the original deposit 1o a deposit under the Budapest Treaty was received by it on  (date of receipt of request
for conversion).

V. INTERNATIONAL DEPOSITARY AUTHORITY

Name: DSMZ-DEUTSCHE SAMMLUNG VON Signature(s) of person(s) having the power to represent the
MIKROORGANISMEN UND ZELLKULTUREN GmbH International Depositary Authority or of authorized official(s):

Address: Mascheroder Weg 1b g - )
D-38124 Braunschweig V (/4/.& - 4/,)

Date: 1998-12-14

' Where Rule 6.4 (d) applies, such date is the date on which the status of international depositary authority was acquired.

Form DSMZ-BP/4 (sole page) 0196




BUDAPEST TREATY ON THE INTERNATION.AL
RECOGNITION OF THE DEPOS!T UF MICROORGANISMS
FOR THE PURPOSES OF FATENT PROCEDURE

PCT/EP99/01147
INTERNATIONAL FORM
Novartis AG
Schwarzwaldallee 215
CH-4058 Basel
Novartis Pharma AG
Klybeckstr., Ch-4002 Basel VIABILITY STATEMENT
Mit der Novartis Pharma AG u. issued pursuant to Rule 10.2 by the
Novartis AG verb. Unternehmen INTERNATIONAL DEPOSITARY AUTHORITY
identified at the bottom of this page
1. DEPOSITOR II. IDENTIFICATION OF THE MICROORGANISM
Name: Novartis AG Accession number given by the
Schwarzwaldallee 215 INTERNATIONAL DEPOSITARY AUTHORITY:
Addresss CH-4058 Basel DSM ACC2377
Novartis Pharma AG
Klybeckstr., Ch-4002 Basel Date of the deposit or the transfer':
Mit der Novartis Pharma AG u. 1998-12-01
Novartis AG verb. Unternehmen
III. VIABILITY STATEMENT
The viability of the microorganism identified under II above was testedon 1998-12-02 2.
On that date, the said microorganism was
(X)' viable
( ) no longer viable
IV. CONDITIONS UNDER WHICH THE VIABILITY TEST HAS BEEN PERFORMED*
V. INTERNATIONAL DEPOSITARY AUTHORITY
Name: DSMZ-DEUTSCHE SAMMLUNG VON Signature(s) of person(s) having the power to represent the
MIKROORGANISMEN UND ZELLKULTUREN GmbH International Depositary Authority or of authorized official(s):

Address:  Mascheroder Weg 1b V L{/ —
D-38124 Braunschweig - é‘ Z/\)

Date: 1998-12-14

indicate the date of original deposit or, where a new deposit or a transfer has been made, the most recent relevant date (date of the new deposit or
date of the transfer).

In the cases referred to in Rule 10.2(a) (ii) and (iii). refer to the most recent viability test.

Mark with a cross the applicable box.

Fill in if the information has been requested and if the results of the test were negative.

Form DSMZ-BP/ (sole page) 0196



BUDAPEST TREATY ON THE INTERNATIONAL
RECOGNITION OF THE DEPOS:T UF MICROORGANISMS
FOR THE PURPOSES OF PATENT PROCENURE

PCT/EP99/01147
INTERNATIONAL FORM
Novartis AG
Schwarzwaldallee 215
CH-4058 BRasel
Novartis Pharma AG
Klybeckstr., Ch-4002 Basel RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT
Mit der Novartis Pharma AG u. issued pursuant to Rule 7.1 by the
Novartis AG verb. Unternehmen INTERNATIONAL DEPOSITARY AUTHORITY

identified at the bottom of this page

1. IDENTIFICATION OF THE MICROORGANISM

Identification reference given by the DEPOSITOR: Accession number given by the
INTERNATIONAL DEPOSITARY AUTHORITY:
HCT-15 (ATCC CCL 225)

DSM ACC2376

1. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION

The microorganism identified under 1. above was accompanied by:

(X') ascientific description
( ) aproposed taxonomic designation

(Mark with a cross where applicable).

Iil. RECEIPT AND ACCEPTANCE

This International Depositary Authority accepts the microorganism identified under 1. above. which was received by iton 1998-12-01
(Date of the original deposit)'.

IV. RECEIPT OF REQUEST FOR CONVERSION

The microorganism identified under 1 above was received by this International Depositary Authority on  (date of original deposit)
and a request to convert the original deposit to a deposit under the Budapest Treaty was received by it on  (date of receipt of request
for conversion).

V. INTERNATIONAL DEPOSITARY AUTHORITY

Name: DSMZ-DEUTSCHE SAMMLUNG VON Signature(s) of person(s) having the power to represent the
MIKROORGANISMEN UND ZELLKULTUREN GmbH International Depositary Authority or of authorized official(s):

Address: Mascheroder Weg 1b

D-38124 Braunschweig V C(/ ’
. c

Date: 1998-12-14

' Where Rule 6.4 (d) applies, such date is the date on which the status of international depositary authority was acquired.

Form DSMZ-BP/4 (sole page) 0196




BUDAPEST TREATY ON THE NTERNATIONAL
RECOGNITION OF THE DEPOSNIT OF MICROOR/GANISMS
FOR THE PURPOSES OF PATENT PROCEDURE

PCT/EP99/01147
INTERNATIONAL FORM
Novartis AG
Schwarzwaldallee 215
CH-4058 Basel
Novartis Pharma AG
Klybeckstr., Ch-4002 Basel VIABILITY STATEMENT
Mit der Novartis Pharma AG u. issued pursuant to Rule 10.2 by the
Novartis AG verb. Unternehmen INTERNATIONAL DEPOSITARY AUTHORITY
identified at the bottom of this page
I. DEPOSITOR 1. IDENTIFICATION OF THE MICROORGANISM
Name: Novartis AG Accession number given by the
Schwarzwaldallee 215 . INTERNATIONAL DEPOSITARY AUTHORITY:
Addresss CH-4058 Basel DSM ACC2376
Novartis Pharma AG
Klybeckstr., Ch-4002 Basel Date of the deposit or the transfer':
Mit der Novartis Pharma AG u. 1998-12-01
Novartis AG verb. Unternehmen
III. VIABILITY STATEMENT
The viability of the microorganism identified under II above was testedon 1998-12-02 :.
On that date, the said microorganism was
(X)' viable
( )* no longer viable
IV. CONDITIONS UNDER WHICH THE VIABILITY TEST HAS BEEN PERFORMED*
V. INTERNATIONAL DEPOSITARY AUTHORITY
Name: DSMZ-DEUTSCHE SAMMLUNG VON Signature(s) of person(s) having the power to represent the
MIKROORGANISMEN UND ZELLKULTUREN GmbH International Depositary Authority or of authorized official(s):

Address:  Mascheroder Weg 1b

—
D-38124 Braunschweig (/, W e Q

Date: 1998-12-14

Indicate the date of original deposit or, where a new deposit or a transfer has been made. the most recent relevant date (date of the new deposit or
date of the transfer).

In the cases referred to in Rule 10.2(a) (ii) and (iii), refer to the most recent viability test.

Mark with a cross the applicable box.

Fill in if the information has been requested and if the results of the test were negative.

Form DSMZ-BP/9 (sole page) 0196



INTERNATIONAL SEARCH REPORT

im. .ational Application No

PCT/EP 99/01147

A. CLASSIFICATION OF SUBJECT MATTER
IPC 6 A61K31/425

According to intermnational Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED
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Minimum documentation searched (classification system followed by classification symbols)

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

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)
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in.. .iational Application No

PCT/EP 99/01147

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category °

Citation of document, with indication.where appropriate, of the relevant passages

Relevant to claim No.

SU, DAI-SHI ET AL: "Structure-activity
relationships of the Epthilones and the
first in vivo comparison with Paclitaxel"
ANGEW. CHEM. INT. ED. ENGL.,

vol. 36, no. 19, 1997, pages 2093-2096,
XP002916075

the whole document

especilly page 2095, righthand column-page
2096, lefthand column and Table 3

WOLFF, A. ET AL: "Epothilone A induces
apoptosis in neuroblastoma cells with
multiple mechanisms of drug resistance."”
INTERNATIONAL JOURNAL OF ONCOLOGY,

vol. 11, no. 1, 1997, pages 123-126,
XP002111280

the whole document

BOLLAG, D.M.: "Epothilones: novel
microtubule stabilising drugs"

EXPERT OPINION ON INVESTIGATIONAL DRUGS,
vol. 6, no. 7, July 1997 (1997-07), pages
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the whole document
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vol. 55, 1 June 1995 (1995-06-01), pages
2325-2333, XP002111282
cited in the application

the whole document

GERTH, K. ET L: "Epothilons A and B:
Antifungal and cytotoxic compounds from
Sorangium cellulosum (Myxobacteria)"

THE JOURNAL OF ANTIBIOTICS,

vol. 49, 1996, pages 560-63, XP002111283
cited in the application

the whole document

WO 93 10121 A (GESELLSCHAFT FUR
BIOTECHNOLOGISCHE FORSCHUNG)

27 May 1993 (1993-05-27)

cited in the application

the whole document

WO 97 19086 A (GESELLSCHAFT FUR
BIOTECHNOLOGISCHE FORSCHUNG)

29 May 1997 (1997-05-29)

the whole document
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1-52
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Int. «ational Application No

PCT/EP 99/01147

C.{Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category © | Citation of document, with indication,where appropriate. of the reievant passages

Relevant to claim No.

X HOFLE, G. ET AL: "Epothilone A and
B-Novel 16-membered macrolides with
cytotoxic activity: Isolation, crystal
structure and conformation in solution”
ANGEW. CHEM. INT. ED. ENGL.,

vol. 35, 1996, pages 1567-1569,
XP002111284

the whole document

X NICOLAOU KC ET AL: "Synthesis of
epothilones A and B in solid and solution
phase ‘see comments! ‘published erratum
appears in Nature 1997 Nov
6;390(6655):100!"

NATURE, MAY 15 1997, 387 (6630) P268-72,
XP002095721

ENGLAND

the whole document

X MANN J: "Myxobacterial bounty ‘news!”
NATURE, JAN 9 1997, 385 (6612) P117,
XP002111285

ENGLAND

the whole document

X BRADLEY D.: "Race to displace taxol"
DRUG DISCOVERY TODAY,,

vol. 2/3, 1997, pages 87-88, XP002111286
United Kingdom

the whole document

X COWDEN CJ ET AL: "Synthetic chemistry.
Cancer drugs better than taxol?

‘news ;comment!"
NATURE, MAY 15 1997, 387 (6630) P238-9,
XP002111287

ENGLAND

the whole document
X GIANNAKAKOU P ET AL:
"Paclitaxel-resistant human ovarian cancer
cells have mutant beta-tubulins that
exhibit impaired paclitaxel-driven
polymerization."

J BIOL CHEM, JuL 4 1997, 272 (27)
P17118-25, XP002111288

UNITED STATES

the whole document
especially page 17124, lefthand column,
line 5-8

)
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In.  .ational Application No

PCT/EP 99/01147

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category * | Citation of document, with indication.where appropriate, of the relevant passages Relevant to claim No.

X KONIG J.: "Epothilon - A new agent 1-52
against cancer?”

PHARMAZEUTISCHE ZEITUNG,

vol. 142, no. 8,

20 February 1997 (1997-02-20), page 35
XP002111289

Germany

the whole document

Form PCT/1SA/210 (continuation of second shest) (July 1992)
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international application No.

INTERNATIONAL SEARCH REPORT PCT/EP 99/ 01147

Box | Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet)

This International Search Report has not been estabiished in respect of certain claims under Article 17(2)(a) for the following reasons:

1. Claims Nos.:

because they relate to subject maiter not required to be searched by this Authority, namely:

3-18, 45-49 (partially not searched)
See FURTHER INFORMATION SHEET PCT/ISA/210

2. Claims Nos.:

because they relate to parts of the International Application that do not comply with the prescribed requirements to such
an extent that no meaningful International Search can be carried out, specifically:

1-51 (partially not searched)
See FURTHER INFORMATION SHEET PCT/ISA/210

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box Il Observations where unity of invention is lacking (Continuation of item 2 of first sheet)

This International Searching Authority found multiple inventions in this international appiication, as follows:

—_

As all required additional search fees were timely paid by the applicant, this International Search Report covers all
searchable claims.

2, D As alt searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
of any additional fee.

3. As only some of the required additional search fees were timely paid by the applicant, this International Search Report
covers only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (1)) (July 1998)
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International Application No. PCT/EP 99 01147

FURTHER INFORMATION CONTINUED FROM  PCT/ISA/ 21(

Continuation of Box I.1

Although claims 1,2,19-44,50 and 51 are partially directed to a method of
treatment of the human/animal body, the search has been carried out and
based on the alleged effects of the compounds/compositions.

Continuation of Box I.1

Claims Nos.: 3-18,45-49 (partially not searched)

Rule 39.1(iv) PCT - Method for treatment of the human or animal body by
therapy. The characterizing technical features of claims 3-18 and 45-49
relate to a treatment schedule, more specifically, the duration of
treatment, the duration between treatments and ways of calculating the
dose. Apart from the fact that, especially in the case of cytotoxic
drugs, these are routine modifications made by the clinician the claims
are (partially) directed to a method of treatment of the human/animal
body and cannot be reformulated.

Continuation of Box I.2

Claims Nos.: 1-51 (partially not searched)

Each of claims 1-51 covers several different categories of claim (uses,
products), furthermore, there are many independent and dependent claims
having overlapping subject-matter. Therefore the claims Tack conciseness
and clarity and place an undue burden on those seeking to establish the
matter for which protection is sought. A comprehensive search could
therefore not be performed and the search has been based on the use of
epothilones for the treatment of cancer.

The applicant’s attention is drawn to the fact that claims relating to
inventions in respect of which no international search report has been
established need not be the subject of an international preliminary
examination (Rule 66.1(e) PCT). The applicant is advised that the EPO
policy when acting as an International Preliminary Examining Authority is
normally not to carry out a preliminary examination on matter which has
not been searched. This is the case irrespective of whether or not the
claims are amended following receipt of the search report or during any
Chapter II procedure.
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Information on patent family members

In.  _ational Application No

PCT/EP 99/01147

Patent document Publication Patent family Publication

cited in search report date member(s) date

WO 9310121 A 27-05-1993 DE 4138042 A 27-05-1993
AU 2943792 A 15-06-1993

WO 9719086 A 29-05-1997 DE 19542986 A 22-05-1997
DE 19639456 A 26-03-1998
EP 0873341 A 28-10-1998
EP

0903348 A 24-03-1999

Form PCT/ISA/210 (patent family annex) (July 1992)
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