
Pharmaceutical combination The present invention
relates to a pharmaceutical combination which may be
useful for the treatment of diseases which involve
cell proliferation, which involve migration or
apoptosis of myeloma cells, which involve angiogenesis
or which involve fibrosis. The invention also relates
to a method for the treatment of said diseases,
comprising simultaneous, separate or sequential
administration of effective amounts of specific active
compounds and/or co-treatment with radiation therapy,
in a ratio which provides an additive and synergistic
effect, and to the combined use of these specific
compounds and/or radiotherapy for the manufacture of
corresponding pharmaceutical combination preparations.
The present invention relates more specifically to a
pharmaceutical combination comprising the compound
3-Z-[l-(4-(
L/-((4-methyl-piperazin-l-yl)-methylcarbonyl)- L-
methyl-amino)-anilino)-l-phenyl-methylene]-6-methoxyca
rbonyl-2-indolinone (compound A) or a pharmaceutically
acceptable salt thereof and the compound N-[4- [2-
(2-amino-4,7-dihydro-4-oxo-l
H-pyrrolo[2,3-J]pyrimidin-5-yl)ethyl]benzoyl]-
LGlutamic acid (compound B) or a pharmaceutically
acceptable salt thereof, optionally in combination
with radiotherapy. Background to the invention The
compound 3-Z-[I
-(4-(/V-((4-methyl-piperazin-1-yl)-methylcarbonyl)-JV-
methylamino)- anilino)- 1-phenyl-methylene]
-6-methoxycarbonyl-2-indo linone (compound A) is an
innovative compound having valuable pharmacological
properties, especially for the treatment of
oncological diseases, immunologic diseases or
pathological conditions involving an immunologic
component, or fibrotic diseases. The chemical
structure of this compound is depicted below as
Formula A. Formula AThe base form of this compound is
described in WO 01/27081, the monoethanesulphonate
salt form is described in WO 2004/013099 and various
further salt forms are presented in WO 2007/141283.
The use of this molecule for the treatment of
immunologic diseases or pathological conditions
involving an immunologic component is being described
in WO 2004/017948 , the use for the treatment of
oncological diseases is being described in WO
2004/096224 and the use for the treatment of fibrotic
diseases is being described in WO 2006/067165. The
monoethanesulphonate salt form of this compound
presents properties which makes this salt form
especially suitable for development as medicament. The
chemical structure of 3-Z-[I
-(4-(7V-((4-methyl-piperazin-1-yl)-methylcarbonyl)-L/-
methyl-amino)- anilino)- 1-phenyl-methylene]
-6-methoxycarbonyl-2-indo linone-monoethanesulphonate
is depicted below as Formula Al . Formula Al
Preclinical studies have shown that this compound is a
highly potent, orally bioavailable inhibitor of
vascular endothelial growth factor receptors (VEGFRs),
platelet-derivedgrowth factor receptors (PDGFRs) and
fibroblast growth factor receptors (FGFRS; ma 



suppresses tumor growth through mechanisms inhibiting
tumor neovascularization. It has further been shown
that this compound inhibits signalling in endothelial-
and smooth muscle cells and pericytes, and reduces
tumor vessel density. Furthermore, this compound shows
in vivo anti-tumor efficacy in all models tested so
far at well tolerated doses. The following table shows
the results of the in vivo anti tumor efficacy testing
in xenograft models and in a syngeneic rat tumor
model. T/C represents the reduction of tumor size in %
of the control This compound is thus suitable for the
treatment of diseases in which angiogenesis or the
proliferation of cells is involved.The compound
L/-[4-[2-(2-amino-4,7-dihydro-4-oxo-l H-pyrrolo[2,3-
i]pyrimidm- - yl)ethyl]benzoyl]- L-Glutamic acid
(compound B) is an antifolate that inhibits de novo
DNA synthesis pathways and has demonstrated clinical
benefit in patients with advanced malignant pleural
mesothelioma (in combination with cisplatin) whose
disease is unresectable or who are not eligible for
curative treatment. This compound has also shown a
similar efficacy compared to docetaxel in patients
suffering from advanced or metastatic non small cell
lung cancer (NSCLC) that failed one prior first line
chemotherapy. The pyrrolopyrimidine-based nucleus of
the compound exerts its antineoplastic activity by
disrupting folate-dependent metabolic processes
essential for cell replication. In vitro data have
shown that this molecule inhibits the thymidylate
synthase (TS), the dihydrofolate reductase (DHFR), and
the glycinamide ribonucleotide formyltransferase
(GARFT). All these enzymes are fo late-dependent
enzymes which are involved in the de novo biosynthesis
of thymidine and purine nucleotides. The structure of
the compound L/-[4-[2-(2-amino-4,7-dihydro-4-oxo-l
H-pyrrolo[2,3- <i]pyrimidin-5-yl)ethyl]benzoyl]-
L-Glutamic is depicted below as Formula B. This
compound is described for example in EP 00432677, and
further known as pemetrexed. Formula B Pemetrexed is
approved since 2004 in the USA in its disodium salt
form for use in combination with cisplatin for the
treatment of patients with malignant pleural
mesothelioma and since 2005 for the treatment of
second line NSCLC patients. It is commercialized under
the trade name Alimta(r). The approved active
ingredient pemetrexed disodium heptahydrate has the
chemical name L/-[4-[2-(2-amino-4,7-dihydro-4-oxo-l
H-pyrrolo[2,3-<i]pyrimidin-5- yl)ethyl]benzoyl]
-L-Glutamic acid, disodium salt, heptahydrate and is
depicted below asFormula Bl . It is a white to
almost-white solid with a molecular formula of
C2qHi9N5Na2q 6 7H2q and a molecular weight of 597.49.
Formula Bl H Alimta(r) is supplied as a sterile
lyophilized powder for intravenous infusion available
in single-dose vials. The product is a white to either
light yellow or green-yellow lyophilized solid. Each
500-mg vial of Alimta(r) contains pemetrexed disodium
equivalent to 500 mg pemetrexed and 500 mg of
mannitol. Hydrochloric acid and/or 



sodium hydroxide may have been added to adjust the pH.
The aim of the present invention is to provide a
pharmaceutical combination for the treatment of
diseases which involve cell proliferation, or involve
migration or apoptosis of myeloma cells, or
angiogenesis on the basis of the above mentioned
compounds. Such specific pharmaceutical combination is
not known from the prior art. Its advantages are the
potential for an improved clinical benefit for cancer
patients treated with this pharmaceutical combination
facilitated by one or more of the following
mechanisms: • Additive or synergistic antitumor effect
through the combination of two different anticancer
principles and target structures; • Additive or
synergistic antitumor effect through an increased
availability of compound Bl in cancer lesions by
lowering of the intratumoural pressure with compound
Al ; • Prevention of the pro-angiogenic rebound after
chemotherapeutic intervention with compound Bl with or
without radiotherapy; • Maintenance of the tumour
response or of the tumour stabilisation achieved with
the combination of both compounds Al and Bl, or with
compound Al aloneafter combination of compound Al and
Bl, or with compound Bl alone y subsequent treatment
with compound Al. A treatment effect of compound Al
may prevail even after toxicity-guided dose reductions
from the maximum tolerated dose in single patients.
Summary of the invention A first object of the present
invention is a pharmaceutical combination comprising
an effective amount of the compound 3-Z-[l-(4-(
L/-((4-methyl-piperazin-l-yl)-
methylcarbonyl)-L/-methyl-amino)-anilino)-
1-phenyl-methylene] -6-methoxycarbonyl-2- indolinone
or a pharmaceutically acceptable salt thereof,
preferably the monoethanesulphonate salt form, and an
effective amount of the compound -[4-[2-(2-
amino-4,7-dihydro-4-oxo-l H-pyrrolo[2,3-
i]pyrimidin-5-yl)ethyl]benzoyl]- L-Glutamic acid or a
pharmaceutically acceptable salt thereof, preferably
the disodium salt form. A further object of the
present invention is the above pharmaceutical
combination, which is further in the form of a
combined preparation for simultaneous, separate or
sequential use. A further object of the present
invention is a method for the treatment of diseases
involving cell proliferation, involving migration or
apoptosis of myeloma cells, involving angiogenesis or
involving fibrosis, which comprises administering to a
patient in need thereof an effective amount of the
compound 3-Z-[l-(4-(7V-((4-methylpiperazin-
1-yl)-methylcarbonyl)-L/-methyl-amino)-anilino)-
1-phenyl-methylene] -6- methoxycarbonyl-2-indolinone
or a pharmaceutically acceptable salt thereof,
preferably the monoethanesulphonate salt form, before,
after or simultaneously with an effective amount of
the compound L/-[4-[2-(2-amino-4,7-dihydro-4-oxo-l
H-pyrrolo[2,3- 



<i]pyrimidin-5-yl)ethyl]benzoyl]- L-Glutamic acid or a
pharmaceutically acceptable salt thereof, preferably
the disodium salt form. A further object of the
present invention is the above pharmaceutical
combination or the above method, which is further
adapted for a co-treatment with radiotherapy.A further
object of the present invention is the above
pharmaceutical combination or me above method, which
is used for the treatment of diseases involving cell
proliferation, involving migration or apoptosis of
myeloma cells, involving angiogenesis or involving
fibrosis. A further object of the present invention is
the above pharmaceutical combination or the above
method, which is used for the treatment of all types
of cancers (including Kaposi's sarcoma, leukaemia,
multiple myeloma, and lymphoma), diabetes, psoriasis,
rheumatoid arthritis, haerpangioma, acute and chronic
nephropathies, atheroma, arterial restenosis,
autoimmune diseases, acute inflammation, asthma,
rymphocdcma, endometriosis, dysfunctional uterine
bleeding, fibrosis, cirrhosis and ocular di ea e with
retinal vessel proliferation including age-related
macular degeneration. A further object of the present
invention is the above pharmaceutical combination or
the above method, which is used for the treatment of
non-small cell lung cancer (NSCLC), small-cell lung
cancer (SCLC), malignant pleural or peritoneal
mesothelioma, head and neck cancer, oesophageal
cancer, stomach cancer, colorectal cancer,
gastrointestinal stromal tumor (GIST), pancreas
cancer, hepatocellular cancer, breast cancer, renal
cell cancer, urinary tract cancer, prostate cancer,
ovarian cancer, brain tumors, sarcomas, skin cancers,
and hematologic neoplasias (leukemias, myelodyplasia,
myeloma, lymphomas). A further object of the present
invention is a pharmaceutical kit, comprising a first
compartment which comprises the compound
3-Z-[l-(4-(7V-((4-methyl-piperazin-l-yl)-
methylcarbonyl)- L/-methyl-amino)-anilino)-
1-phenyl-methylene] -6-methoxycarbonyl-2- indolinone
or a pharmaceutically acceptable salt thereof,
preferably the monoethanesulphonate salt form, and a
second compartment which comprises the compound
L/-[4-[2-(2-amino-4,7-dihydro-4-oxo-l H-pyrrolo[2,3-
T]pyrimidin-5- yl)ethyl]benzoyl]- L-Glutamic acid or a
pharmaceutically acceptable salt thereof, preferably
the disodium salt form, such that the administration
to a patient in need thereof can be simultaneous,
separate or sequential. A further object of the
present invention is the compound
3-Z-[l-(4-(7V-((4-methylpiperazin-
1-yl)-methylcarbonyl)- L/-methyl-amino)-anilino)-
1-phenyl-methylene] -6-methoxycarbonyl-2-indolinone or
a pharmaceutically acceptable salt thereof, preieraoiy
the monoethanesulphonate salt form, for its
simultaneous, separate or sequential use in the
treatment of diseases involving cell proliferation,
migration or apoptosis of myeloma cells, or
angiogenesis, in a human or non-human mammalian body,
in combination with the compound
L/-[4-[2-(2-amino-4,7-dihydro-4-oxo-l H-pyrrolo[2,3-
<i]pyrimidin-5-yl)ethyl]benzoyl]- L-Glutamic acid or a
pharmaceutically acceptable salt thereof, preferably
the disodium salt form, further optionally in
combination with 



radiotherapy. A further object of the present
invention is the use of the compound
3-Z-[l-(4-(7V-((4- methyl-piperazin-
1-yl)-methylcarbonyl)- L/-methyl-amino)-anilino)-
1-phenylmethylene] -6-methoxycarbonyl-2-indo linone or
a pharmaceutically acceptable salt thereof, preferably
the monoethanesulphonate salt form, in combination
with the compound JV-[4-[2-(2-amino-4,7-dihydro-4-oxo-
lH-pyrrolo[2, 3-<i]pyrimidin-5- yl)ethyl]benzoyl]-
L-Glutamic acid or a pharmaceutically acceptable salt
thereof, preferably the disodium salt form, for the
manufacture of a pharmaceutical combination
preparation, optionally adapted for a co-treatment
with radiotherapy, for simultaneous, separate or
sequential use in the treatment of diseases involving
cell proliferation, migration or apoptosis of myeloma
cells, or angiogenesis, in a human or non-human
mammalian body. A further object of the present
invention is the use of the compound
3-Z-[l-(4-(7V-((4- methyl-piperazin-
1-yl)-methylcarbonyl)- L/-methyl-amino)-anilino)-
1-phenylmethylene] -6-methoxycarbonyl-2-indo linone or
a pharmaceutically acceptable salt thereof, preferably
the monoethanesulphonate salt form, in combination
with the compound
L/-[4-[2-(2-amino-4,7-dihydro-4-oxo-l H-pyrrolo[2,3-
i]pyrimidin-5- yl)ethyl]benzoyl]- L-Glutamic acid or a
pharmaceutically acceptable salt thereof, preferably
the disodium salt form, for the manufacture of a
pharmaceutical combination preparation, optionally
adapted for subgroups of patients characterized by
genetic polymorphisms in the target structures of the
above mentioned compounds or by specific expression
profiles of the respective target structures of the
above mentioned compounds. Legend to the FiguresFigure
1 : Tumor volume evolution over time of Calu-6 NSCLC
Xenografts without treatment (T/C value of the control
treated group equals 100% at the end of the
experiment) after treatment with compound Al (T/C
value 33%), after treatment with compound Bl (T/C
value 46%) and after treatment with a combination of
compound Al and compound Bl (T/C value 15%). Figure 2
: % of change of body weight of the animals during the
treatment as shown in Figure 1. Detailed description
of the invention As already mentioned hereinbefore,
the present invention relates to a pharmaceutical
combination comprising an effective amount of the
compound 3-Z-[l-(4-(/V-((4-methylpiperazin-
1-yl)-methylcarbonyl)- L/-methyl-amino)-anilino)-
1-phenyl-methylene] -6- methoxycarbonyl-2-indolinone
or a pharmaceutically acceptable salt thereof and an
effective amount of the compound
L/-[4-[2-(2-amino-4,7-dihydro-4-oxo- IHpyrrolo[ 2,3- i
]pyrimidin-5-yl)ethyl]benzoyl]- L-Glutamic acid or a
pharmaceutically acceptable salt thereof. A
combination treatment of the present invention as
defined herein may be achieved by 



way of the simultaneous, sequential or separate
administration of the individual components of said
treatment. A combination treatment as defined herein
may be applied as a sole therapy or may involve
surgery or radiotherapy or an additional
chemotherapeutic or targeted agent in addition to a
combination treatment of the invention. Surgery may
comprise the step of partial or complete tumour
resection, prior to, during or after the
administration of the combination treatment as
described herein. According to another aspect of the
present invention, the effect o method of treatment of
the present invention is expected to be at least
equivalent to the addition of the effects of each of
the components of said treatment used alone, that is.
of each of the compounds and ionising radiation u ed
alone.According to another aspect of the present
invention the effect of a method of treaimeni of the p
e e t invention is expected to be greater than the
addition of the effects of each of the components of
said treatment used alone, that is. of each of the
compounds and ionising radiation ed alo e According to
another aspect of the present invention the effect of
a method of treatment of the present invention is
expected to be a synergistic effect. A combination
treatment is defined as affording a synergistic effect
if the effect is therapeutically superior, as measured
by, for example, the extent of the response, the
duration of response, the response rate, the
stabilisation rate, the duration of stabilisation, the
time to disease progression, the progression free
survival or the overall survival, to thai achievable
on dosing one or other of the components of the
combination treatment at its conventional dose. For
exa ple the effect of the combination treatment is
synergistic if the effect is therapeutically superior
to the effect achievable with one component alone.
Further, the effect of the combination treatment is
synergistic if a beneficial effect is obtained in a
group of patients that does not respond (or responds
poorly; to one component alone (n addition, the effect
of the combination treatment is defined as affording a
synergistic effect if one of ie components is dosed at
its conventional dose and the other components )
is/are dosed at a reduced dose and the therapeutic
effect, as measured by, for example, the extent of the
response, the duration of response, the response rate
the stabilisation rate, the duration of stabilisation
the time to disease progression, the progression free
survival or the overall survival, is equivalent to
that achievable on dosing conventional amounts of the
components of the combination treatment. In
particular, synergy is deemed to be present if the
conventional dose of one of the components may be
reduced without detriment to one or more of the extent
of the response the duration of response, the response
rate, the stabilisation rate, the duration of
stabilisation, the time to disease progression, the
progression free survival or the overall surviva , in
particular without detriment to the duration of the
response, but with fewer and/or less troublesome
side-effects than those that occur when conventional
doses of each component are used. As stated above the
combination treatments of the present invention as
defined herein 



are of interest for their antiangiogenic and-'or
vascular permeability effects.Angiogcnesis and/or an
increase in vascular permeability is present in a wide
range oi disease states including cancer (including
Kaposi's sarcoma, leuk e ia multiple myeloma and
lymphoma), diabetes psoriasis, rheumatoid arthritis,
haemangioma, acute a d chronic nephropathie atheroma,
arterial restenosis, autoimmune diseases acute
inflammation, asthma lymphocdcma, endometriosis,
dysfunctional ntcrine bleeding, fibrosis, cirrhosis
and ocular diseases with retinal vessel proliferation
including agerelated macular degeneration. Combination
treatments of the present invention are expected to be
particularly useful in the prophylaxis and treatment
of diseases such as cancer and Kaposi's sarcoma. In
particular such combination treatments of the
invention are expected to slow advantageously the
growth of primary and recurrent solid tumours of, tor
example, the colon p ncreas bra in bladder, ovary
breast, prosta lungs and skin. Combination treatments
of the present invention are expected to slow
advantageously the growth of tumours in lung cancer,
including maRgnanf pleural mesothelioma, small cell
lung cancer (SCLC") and non- small cell lung cancer
(NSCLC), head and neck cancer, oesophageal cancer,
stomach cancer, colorectal cancer, gastrointestinal
stromal tumor (GIST), pancreatic cancer,
hepatocellular cancer, breast cancer, renal cell
cancer and urinary tract cancer, prostate cancer,
ovarian cancer, brain tumors, sarcomas, skin cancers,
and hematologic neoplasias (leukemias, myelodyplasia,
myeloma, lymphomas). More particularly such
combination treatments of the invention are expected
to inhibit any form of cancer associated with VEGF
including leukaemia, multiple myeloma and lymphoma and
also, for example, to inhibit the growth of those
primary and recurrent solid tumors which are
associated with VEGF, especially those tumors which
are significantly dependent on VlX ' for their growth
and spread, including for example, certain tumours of
the colon (including rectum), pancreas, brain, kidney,
hepatocellular cancer, bladder, ovary, breast,
prostate, lung, vulva, skin and particularly malignant
pleural mesothelioma and NSCLC. More especially
combination treatments of the present invention are
expected to slow advantageously the growth of tumours
in malignant pleural mesothelioma. More especially
combination treatments of the present invention are
expected to slow advantageously the growth of tumors
in non-small cell lung cancer (NS( C)In another aspect
of the present invention , the combination i expected
to inliibii me growth ofHiose pmnary and recurrent
sohd tumors which are oc ated wifh VFGF, especially
those tumors which are significantly dependent on VEGF
for their gro t h d spread The advantages of the
present invention are the potential for an improved
clinical benefit for cancer patients treated with this
pharmaceutical combination involving one or more of
the following mechanisms: • Additive or synergistic
antitumor effect mediated by the combination of two
different anticancer principles and target structures:
Compound Al is an 



antiangiogenic compound targeting the tumor
vasculature (endothelial cells, pericytes, and smooth
muscle cells) with suppression of tumor (re-)growth
and metastatic spread; compound Bl is a cyctotoxic
agent interacting with de novo DNA synthesis pathways.
Unlike normal cells, cancer cells are genetically
instable, causing them to replicate inaccurately. As
tumors progress, this genetic instability leads to
subpopulations of tumor cells with different
biological features. An antitumor treatment like
compound Bl may terminate even the majority of tumor
tissue, however, finally, some cell clones will become
refractory. After the treatment-sensitive cells have
been killed, the resistant cells may rapidly divide
again to restore a tumor that is inherently resistant
to the therapy. Therefore, simultaneous targeting of
different principles driving cancer growth and spread
with the described combination of compound Al and
compound Bl reduces the risk of primary and secondary
tumor resistance and tumor escape as well. The
validity of such approaches has been demonstrated for
combination and multimodality treatment in a variety
of solid and hematologic human malignancies, but not
for the combination object of the present invention,
i.e. the combination of compound Al and compound Bl.
Of importance in the context of the present invention
may be the fact that compound Al primarily acts on the
genetically stable cells of the tumor vasculature
which are less prone to spontaneous mutation and
resistance development as compared to the malignant
cells. • Additive or synergistic antitumor effect
through an increased availability of compound Bl in
cancer lesions by lowering of the intratumoural
pressure with compound Al. Treatment with compound Al
may significantly reduce vesseldensity and
permeability thereby contributing to an increase in
net tumor perfusion and a reduction of the
intratumoral pressure. This process may lead to an
increased availability of molecules like compound Bl
within the tumor lesions. • Prevention of the
pro-angiogenic rebound by compound Al after
chemotherapeutic intervention with compound Bl with or
without radiotherapy. Conventional chemotherapy with
compound B1 or with radiotherapy may be followed by a
so-called proangiogenic rebound of soluble
pro-angiogenic factors and bone marrow derived
circulating endothelial cells which may diminish the
therapeutic effect and help the tumor to compensate
the damage caused by compound Bl or radiotherapy.
Eliminating this effect during the compound Blfree or
radiotherapy- free break periods by continued
treatment with compound Al may compromise this robust
repair process and lead to an increased and more
sustainable antitumor effect. • Maintenance of the
tumour response or of the tumour stabilisation
achieved with the combination of both compounds Al and
Bl, or with compound Al alone 



after combination of compound Al and Bl, or with
compound Bl alone by subsequent treatment with
compound Al. • Despite its proven merits, treatment
with conventional chemotherapeutics like with compound
Bl is limited mainly by its unevitable toxicities on
dividing healthy tissues and the often relatively
rapid emergence of tumor resistance and subsequent
tumor relapse or progression. Therefore, an approach
to maintain the benefits achieved with chemotherapy,
here with compound Bl, is of high importance and value
to the cancer patient. Treatment with compound Al as
an add-on to treatment with compound Bl and also after
completion of the treatment with compound Bl has the
potential to achieve this goal, as may be assessed by
a prolongation of the duration of tumour response or
of the tumor stabilisation, progression free survival,
and overall survival. The following clinical Phase II
data on maintenance treatment with compound Al alone
that were collected in patients with relapsed ovarian
cancer after completion of chemotherapy further
support the concept of maintenance treatment. Pre
clinical study resultsIn order to analyse the
anti-tumor effects of combining the inhibition of
tumor angiogenesis by interfering with the VEGFR
signaling cascade with the established
anti-proliferative treatment modality of NSCLC with
compound Bl, the following in vivo experiment was
performed. Nude mice carrying established subcutaneous
Calu-6 xenografts (human NSCLC tumor cell line) were
randomized and treated with either compound Bl or
compound Al alone or with the combination of both
drugs. After 38 days of treatment the tumors on the
control treated mice had reached the endpoint and were
in average -1400 mm3 in volume. The results of Figure
1 show that the combination of suboptimal doses of
compound Al and compound Bl results in improved
antitumour efficacy with a T/C value of 15 % compared
to single agent treatments (T/C values of 33% and 46
%, respectively). The results of Figure 2 show that
the doses applied during this tumor experiment did not
lead to weight loss in the treated mice. The weight
gain of the mice in the treatment groups in comparison
to the weight of the control mice was reduced, but
nevertheless well tolerated. Phase I study results A
further study was performed, namely a Phase I,
open-label dose escalation study to investigate the
combination of compound Al together with a standard
dose of compound Bl in previously treated patients
with recurrent advanced stage NSCLC. The potential
additive or synergistic effects of novel therapeutic
regimens may make combinations of these agents
particularly attractive for the treatment of patients
with advanced NSCLC compared to a single agent alone.
The primary objectives of this trial were to determine
the safety, tolerability, Maximum Tolerated Dose (MTD)
and pharmacokinetics of compound Aim combination with
a 



standard dose of compound Bl . Methods Patients with
advanced stage NSCLC, PS 0-1, previously treated with
one first line platinum-based chemotherapy regimen
were eligible for this trial. The trial was an open
label, dose escalation design with compound Al at a
starting dose of 100 mg bid, taken on days 2-21,
combined with standard dose compound Bl (500 mg/m2)
given as a 10minute intravenous infusion on day 1 of a
2 1 day cycle. Patients could be treateaior a minimum
of four and a maximum of six cycles of the combination
therapy, with an option of compound Al monotherapy
following the completion of the combination stage.
Compound Al was escalated at doses of 50 mg per cohort
until the MTD dose was determined. The MTD was defined
as the dose of compound Al which was one dose cohort
below the dose at which two or more out of six
patients experienced dose limiting toxicity (DLT) in
the first treatment cycle. Tumor assessments were
performed at screening and after every second
treatment cycle according to RECIST (Response
Evaluation Criteria in Solid Tumors). Results
Twenty-six patients (13 male, 13 female, median age of
61.5 years) in total and 12 at the MTD were treated in
this study. The MTD dose of compound Al was determined
to be 200 mg bid (twice a day) in combination with a
standard dose of compound Bl. Generally the
combination of compound Al and compound Bl was well
tolerated. During the first treatment course, 7
patients developed a Dose Limiting Toxicity (DLT): 1
out of 6 patients at 100 mg compound Al bid, 1 out of
6 patients at 150 mg compound Al bid, 3 out of 12
patients at 200 mg compound Al bid, and 2 out of 2
patients at the 250 mg compound Al bid. These DLTs
included elevated liver enzymes, gastrointestinal
events including vomiting and nausea, fatigue and
confusion and were all of CTC (Common Toxicity
Criteria of the National Institute of Health) Grade 3.
These events resolved following discontinuation of the
study medication. No CTC Grade 4 events occurred in
the study. Best responses by RECIST included (20
evaluable for response) 1 Complete Response (CR) and
13 patients with Stable Disease (SD). The patient with
the CR has been maintained on compound Al monotherapy
for a period of over 63 weeks. Half of the 26 treated
patients had Stable Disease (SD) as the best overall
response according to the investigators' assessments,
with the Maximum Tolerated Dose (MTD) group having
58.3% SD as the best overall response. Median
Progression Free Survival (PFS) for all patients was
5.4 months. Conclusions The combination of compound Al
and compound Bl in previously treated NSCLC patients
was shown to be safe and well tolerated in this study.
The Maximum Tolerated Dose (MTD) dose of compound Al
was 200 mg bid (twice a day) when given withcompound
Bl at a dose of 500 mg/m2 (recommended dose of
pemetrexed for treatment). Signs of clinical efficacy
were observed in the small number of patients treated
in this trial. One patient is on complete response
since three years. 



Phase II study results Phase II trial in patients with
advanced non-small cell lung cancer This study was
conducted as a Phase II double-blind, randomized study
of two different doses of orally administered compound
Al in patients with advanced non-small-cell lung
cancer who had failed at least one prior chemotherapy
regimen. The primary efficacy endpoints evaluated were
response rate and time to progression. Important
secondary endpoints were survival and tolerability of
compound Al. Methods Patients were randomly assigned
to receive compound Al at a dose of 250 mg twice daily
or 150 mg twice daily. The dose of compound Al could
be reduced stepwise to no lower than 100 mg twice
daily in case of undue toxicity that would prevent
chronic treatment. Patients were treated until
diagnosis of progression of the underlying lung cancer
disease. Progressive disease, for the analysis of the
primary endpoint, was defined as radiological evidence
of tumour progression according to RECIST criteria.
Results This randomized study enrolled 73 patients in
total, 36 patients at the dose of 250 mg twice daily
and 37 patients at the dose of 150 mg twice daily. The
ECOG performance status score is a scale from 0 to 5
with criteria used by doctors and researchers to
assess how a patient's disease is progressing, assess
how the disease affects the daily living abilities of
the patient, and determine appropriate treatment and
prognosis (Oken, M.M., Creech, R.H., Tormey, D.C ,
Horton, J., Davis, T.E., McFadden, E.T., Carbone,
P.P.: Toxicity And Response Criteria Of The Eastern
Cooperative Oncology Group. Am J Clin Oncol 5:649-655,
1982). Progression Free Survival (PFS) time is defined
as the length of time during and after treatment in
which a patient is living with a disease that does not
get worse. Overall Survival (OS) time isdefined as the
length of time a patient lives after he is diagnosed
with or treated ior a disease. Compound Al at 150 mg
twice daily and 250 mg twice daily were equivalent in
terms of median Progression Free Survival (PFS) time
(48 vs. 53 days). The corresponding Overall Survival
(OS) times were 144 days for patients receiving the
150 mg dose and 208 days for patients receiving the
250 mg dose. When considering patients with a baseline
ECOG of 0 or 1, the median PFS was greater compared
with all patients; as for all patients, median PFS was
independent of dose (150 mg twice daily: 8 1 days; 250
mg twice daily: 85 days). In the subgroup with ECOG 0
or 1, clinical benefit was achieved by nearly 60% of
patients; one of the 17 patients with baseline ECOG of
2 had stable disease. One patient treated with 250 mg
of compound Al twice daily sustained a 74% reduction
(partial response) in tumor size through 9 months. The
median overall survival (OS) of all patients was 153
days. (ECOG 0-2) and patients with ECOG score of 0-1
had a median OS of 264 days. Conclusion 



Compound Al showed encouraging signs of efficacy in
non-small cell lung cancer patients with ECOG
performance score 0 to 1. There was no evidence of a
difference in efficacy between the two dosages of
compound Al . Phase II maintenance trial in patients
with advanced ovarian cancer A double-blind,
randomized Phase II trial was performed to assess
efficacy and safety of compound Al as maintenance
therapy in a population of patients who had
experienced an early (< 12 months after preceding
chemotherapy, indicating a relative refractoriness to
platinum based standard therapy) relapse of ovarian
cancer. Therapy with compound Al was to start as
maintenance after achievement of a clinical benefit to
the cytotoxic induction treatment of the relapse. The
aim of the trial was to explore the therapeutic
potential of compound Al as compared to placebo, i.e.
whether compound Al showed signs of sustainment of the
clinical benefit (objective response or tumour
stabilization) to relapse therapy induced by an
immediately preceding cytotoxic regimen. The primary
efficacy endpoint of this trial was the Progression
Free Survival Rate (PFSR) at 9 months after start of
treatment with compound Al. As secondaryendpoints PFS
rate at 3 months and 6 months, respectively, and time
to next anu- umour treatment were evaluated. Methods
Patients were randomly assigned to receive compound Al
at a dose of 250 mg twice daily or matching placebo.
The dose of compound Al or matching placebo could be
reduced stepwise to no lower than 100 mg twice daily
in case of undue toxicity that would prevent chronic
treatment. Patients were treated until diagnosis of
progression of the underlying ovarian cancer disease.
Progressive disease, for the analysis of the primary
endpoint, was defined as either radiological
progression, or tumour marker (CA- 125) progression.
Results In total, 84 patients were entered into the
trial. 44 patients were randomised to receive compound
Al at a dose of 250 mg twice daily, and 40 patients to
receive matching placebo. One patient had to be
excluded from the analysis in the compound Al arm.
Overall, patient characteristics were well balanced
between treatment arms, if at all there was a bias
towards patients with worse prognosis in the compound
Al arm (more patients with metastases, especially with
liver metastases, higher mean baseline CA- 125, higher
percentage of patients with later lines of therapy [2
or more previous therapies]). According to the
preliminary data output from 19 Nov 2008, the PFS rate
at 9 months (36 weeks) was 16.5% in the compound Al
arm, and 6.4% in the placebo arm. The PFS rate at 6
months (24 weeks) was 28.3% in the compound Al arm,
and 19.2% in the placebo arm. The PFS rate was not
different between arms at 3 months (12 weeks; the
first time point of routine imaging). Overall, the
likelihood to remain free of progression was higher
for patients treated with compound Al. All five
patients who remained on 



treatment until completion of the 9 months study
period were treated in the compound Al arm.
Progressive disease could be diagnosed due to a rise
of the tumour marker only ("tumour marker
progression"). Based on radiological data,
disregarding tumour marker progression, median time to
progression was 143 days (95% CI 82-175 days) for
patients treated with compound Al, and 85 days (95% CI
78-89 days) for placebo. Thetime between tumour marker
progression and radiological progression also was
longer in the compound Al arm. Conclusion The analysis
of the trial suggests that compound Al given as a
long-term treatment may be active in maintaining the
clinical benefit achieved with chemotherapy by
delaying the further progression of the tumour disease
under treatment. Toxicity guided dose reductions to no
lower than 100 mg twice daily are appropriate. Further
embodiments Further pharmaceutically acceptable salts
of the compounds of the combination in accordance with
tbc p e e t invention than those already described
hereinbefore may, for example, include acid addition
salts. Such acid addition alt include, for example,
salts with inorganic or organic acids affording
pharmaceutically acceptable anions such as with
hydrogen halides. or with sulphuric or phosphoric
acid, or with trichloroacetic citric or maleic acid.
In addit ion pharmaceutically acceptable salts may be
formed with an inorganic or organic base which affords
a pharmaceutically acceptable cation. Such salts with
inorganic or organic bases include for example an
alkali metal salt, such as a sodium or potassium salt
and an alkaline earth metal sail uch as a calcium or
magnesium salt. In accordance with the present
invention, the compounds of the combination may be
formulated using one or more pharmaceutically
acceptable excipients or carriers, as suitable.
Suitable formulations for both compounds Al and Bl
which may be used within the scope of the present
invention have already been described in the
literature and in patent applications related to these
compounds. These formulations are incorporated herein
by reference. In a further preferred embodiment in
accordance with the present invention, the formulation
for the compound of formula Al is a lipid suspension
of the active substance comprising preferably a lipid
carrier, a thickener and a glidant/solubilizing agent,
most preferably in which the lipid carrier is selected
from corn oil glycerides,
diethylenglycolmonoethylether, ethanol, glycerol,
glycofurol,macrogolglycerolcaprylocaprate,
macrogolglycerollinoleate, medium chain pamai
glycerides, medium chain triglycerides, polyethylene
glycol 300, polyethylene glycol 400, polyethylene
glycol 600, polyoxyl castor oil, polyoxyl hydrogenated
castor oil, propylene glycol monocaprylate, propylene
glycol monolaurate, refined soybean oil, triacetin,
triethyl citrate, or mixtures thereof, the thickener
is selected from oleogel forming excipients, such as
Colloidal Silica or Bentonit, or lipophilic or
amphiphilic 



excipients of high viscosity, such as polyoxyl
hydrogenated castor oil, hydrogenated vegetable oil
macrogolglycerol-hydroxystearates,
macrogolglycerol-ricinoleate or hard fats, and the
glidant/solubilizing agent is selected from lecithin,
optionally further comprising one or more
macrogolglycerols, preferably selected from
macrogolglycerolhydroxystearate or
macrogolglycerol-ricinoleate. The lipid suspension
formulation may be prepared by conventional methods of
producing formulations known from the literature, i.e.
by mixing the ingredients at a pre-determined
temperature in a pre determined order in order to
obtain a homogenized suspension. The above formulation
may be preferably incorporated in a pharmaceutical
capsule, preferably a soft gelatin capsule,
characterised in that the capsule shell comprises e.g.
glycerol as plasticizing agent, or a hard gelatin or
hydroxypropylmethylcellulose (HPMC) capsule,
optionally with a sealing or banding. The capsule
pharmaceutical dosage form may be prepared by
conventional methods of producing capsules known from
the literature. The soft gelatin capsule may be
prepared by conventional methods of producing soft
gelatin capsules known from the literature, such as
for example the "rotary die procedure", described for
example in Swarbrick, Boylann, Encyclopedia of
pharmaceutical technology, Marcel Dekker, 1990, Vol.
2, pp 269 ff or in Lachmann et al, "The Theory and
Practice of Industrial Pharmacy", 2nd Edition, pages
404-419, 1976, or other procedures, such as those
described for example in Jimerson R. F. et al., "Soft
gelatin capsule update", Drug Dev. Ind. Pharm., Vol.
12, No. 8-9, pp. 1133-44, 1986. The above defined
formulation or the above defined capsule may be used
in a dosage range of from 0.1 mg to 20 mg of active
substance/ kg body weight, preferably 0.5 mg to 4 mg
active substance /kg body weight.The above defined
capsules may be packaged in a suitable glass container
or flexioie plastic container, or in an aluminium
pouch or double poly bag. The following examples of
carrier systems (formulations), soft gelatin capsules,
bulk packaging materials, and of a manufacturing
process are illustrative of the present invention and
shall in no way be construed as a limitation of its
scope. Examples of carrier systems (formulations),
soft gelatin capsules, bulk packaging materials, and
of a manufacturing process for the preparation of a
lipid suspension formulation of compound Al The active
substance in all the Examples 1 to 10 is
3-Z-[l-(4-(N-((4-methyl-piperazin-
1-yl)-methylcarbonyl)-N-methyl-amino)-anilino)-
1-phenyl-methylene] -6- methoxycarbonyl-2-indo
linone-monoethanesulphonate (compound Al). Example 1
Lipid based carrier system Example 2 Lipid based
carrier system with additional surfactant Ingredients
|I [%i IExample 3 



Hydrophilic carrier system Example 4 Soft gelatin
capsule containing 50 mg of active substanceSOLID
PHARMACEUTICAL FORMULATIONS COMPRISING BIBW 2 992
FIELD OF THE INVENTION The present invention relates
in one aspect to a pharmaceutical dosage form
containing the active substance BIBW 2992 as the
dimaleate salt, providing an immediate release
dissolution profile of the drug product. According to
a second aspect the present invention relates to
compacted intermediates comprising the precipitated
dimaleate salt of BIBW 2992, abbreviated hereinafter
BIBW 2992 MA2, in form of a powder obtainable by a
combined compaction (either roller compaction,
briquetting or slugging) and subsequent one or
multiple sieving steps from BIBW 2992 MA2, optionally
in mixture with a lubricant such as magnesium
stearate, intermediate blends prepared from said
compacted intermediate, as well as solid oral
formulations providing an immediate release
dissolution profile, made from said compacted
intermediate or from said intermediate blends ready
for use/ingestion, e.g. as oral powders or capsule and
tablet formulations such as uncoated or film-coated
tablets prepared by directcompression. The present
invention also provides methods for producing the
compacted intermediates, intepnediate blends and solid
oral formulations mentioned hereinbefore. BACKGROUND
OF THE INVENTION The rate and extent to which the
active ingredient is absorbed from a pharmaceutical
dosage form and becomes available at the site of
action is defined as bioavailability (Chen, M. L. et
al. , Bioavailability and bioequivalence: an FDA
regulatory overview, Pharm. Res. 2001, 18, 1645-1648).
However, it is rarely feasible to measure the drug at
the site of action. Therefore, bioavailability is
assessed based on drug concentrations in the general
circulation. The systemic exposure is determined by
measuring the blood or plasma concentrations of the
active drug at numerous time points following the drug
administration and calculation of the area under the
concentration- time curve (AUC). Blood/plasma drug
concentration time profiles are affected by the
dynamics of dissolution, solubility, absorption,
metabolism, distribution, and elimination. hi
principal drug absorption from a solid oral dosage
form after administration can depend on the
dissolution of the solid oral dosage form, which
results from a series of simultaneous and successive
processes and the permeability across the gut wall of
the gastrointestinal tract. Depending on the
Biopharmaceutical Classification System (BCS) of the
drug substance in vitro dissolution may be relevant to
the prediction of in vivo plasma concentrations and
therefore bioavailability (Guidance forIndustry,
Dissolution Testing of Immediate Release Solid Oral
Dosage Forms, U.S. Department of Health and Human
Services, Food and Drug Administration, Center for
Drug Evaluation and Research (CDER), August 1997)..
Based on this general consideration, in vitro
dissolution tests for immediate release solid oral
dosage forms, such as tablets and capsules, are used
to assess the quality of a drug product. An immediate
release product allows the ingredient or active moiety
to dissolve in the gastrointestinal tract, without
causing any delay or prolongation of the dissolution
or absorption of the drug. Requirements for
dissolution testing of immediate release products are
focused in the Guidance for Industry (CDER 



1997) "Dissolution testing for immediate release solid
oral dosage forms", (CDER 1997) "Immediate release
solid oral dosage fopns - Scale up and Postapproval
Changes", ICH Guidance Q6A, Specifications: Test
Procedures and Acceptance Criteria For New Drug
Substances And New Drug Products. The most commonly
employed dissolution test methods as described in the
European Pharmacopeia 6.3 (6th edition) are the basket
method (Apparatus 1) and the paddle method (Apparatus
2). The described methods are simple, robust, well
standardized, and used worldwide. They are flexible
enough to allow dissolution testing for a variety of
drug products. The following parameters influencing
the dissolution behaviour may for example be relevant
for selecting the appropriate in vitro dissolution
test conditions for an immediate release solid oral
product: Apparatus, stirring speed, dissolution medium
and temperature. BIBW 2992 is known as the compound
4-[(3-chloro-4-fluorophenyl)amino]-6-{[4-(N,Ndimethyla
mino)- 1-oxo-2-buten- 1-yl]amino}
-7-((S)-tetrahydrofuran-3 -yloxy)-quinazoline, BIBW
2992 is a potent and selective dual inhibitor of erbbl
receptor (EGFR) and erbB2 (Her2/neu) receptor tyrosine
kinases. Furthermore, BIBW 2992 was designed to
covalently bind to EGFR and HER2 thereby irreversibly
inactivating the receptor molecule it has bound to.
This compound, salts thereof such as the dimaleate
BIBW 2992 MA2 and its crystalline modification, their
preparation aswell as pharmaceutical formulations
comprising BIBW 2992 or a salt thereof are disclosed
in WO 02/50043 and WO 2005/037824. These documents are
incorporated by reference regarding these aspects.
BIBW 2992 BS mentioned hereinafter means the compound
as the free base, identical with BIBW 2992 as
characterized by the fopnula above. BIBW 2992 is
suitable for the treatment of tumoral diseases,
hypersecretory diseases of the lungs and respiratory
tract, diseases of the gastrointestinal tract, the
bile duct and gall bladder. Indications to be treated
with BDBW 2992 and combination treatments are
disclosed in WO 2007/054550 and WO 2007/054551.
General aspects of the problem underlying the
invention Besides the pharmacological activity of an
active pharmaceutical ingredient (API) there are a
variety of physical or physicochemical characteristics
of the active substance relevant for the preparation
of solid oral dosage forms, as oral powders, granules,
pellets, tablets, capsules, chewable tablets,
dispersible tables, troches or lozenges. To achieve
adequate formulation characteristics, as correct
assay, content and mass uniformity, chemical and
physical stability of the drug product and a proper
dissolution rate, also the characteristics of the
product intermediates have to be adequate for robust,
fast and cost efficient processing. Without being
restrictive, examples of these parameters relevant for
processing of the active agent (the drug substance)
are the stability of the drug substance under various
environmental conditions which strongly may influence
the stability of the final pharmaceutical fopnulation
(the drug product), andphysical characteristics of the
drug substance such as bulk densities (i.e. poured and
tapped density) or deriving hausner factor (Table 1),
particle morphology, shape, the ratio of length to
width for needles, size distribution, electrostatic
charging and surface adhesive properties, which may
vary due to precipitation and drying conditions of the
drug substance. These characteristics may
significantly 



influence key features for processing of the drug
substance into a final formulation, such as
flowability and compressibility.Table i : Hausner
Factor and corresponding Flow Properties The Hausner
factor is the ratio of bulk volume to compacted
volume, calculated by the formula bulk density/tapped
density. Bulk density is measured according to Ph.
Eur. 2.9.15 (European Pharmacopoeia, 4. Ed.) as poured
density. The tapped density is measured according to
Ph. Eur. 2.9.15 (see also Voigt R., Lehrbuch der
pharmazeutischen Technologie [Textbook of
Pharmaceutical Technology], Verlag Chemie, 5th
Edition, page 148). The Hausner factor is a measure
for the flowability/compressibility of powders and
ideally should be close to 1. These characteristics
are important to impede segregation of the API inside
the powder mixture during its movement e.g. in pipes,
hopper and feeder of the tablet press. They ensure a
reproducible and uniform API content within one drug
product batch, particularly in low dose fopnulations
or direct compression processes. Furthermore, these
characteristics greatly influence parameters such as
the flowability, compressibility, cohesiveness and
lubrication of the drug substance or of mixtures
thereof with excipients and thus may be critical to
processability in automated production. For production
of tablets free flow of material into the die is
necessary to ensure adequate and reproducible tablet
mass and tablet hardness. The material must also
possess some degree of cohesiveness to keep the
compact from crumbling and falling apart on handling.
Lastly, the material should have a degree of
lubrication in order to minimize friction between
material, punches and dies during tableting and to
allow for the removal of the tablet. With regard to
compactions to be used as final dosage forms, they
must also possess a suitable degree of hardness,
disintegration ability and speed and uniformity.
Finally, the properties of the pharmaceutical
composition as such decisively contribute to the
bioavailability of the active agent and hence efficacy
of the medicament in the intended medical use.In order
to improve such properties of the drug substance which
are relevant to manufacture the active compound into a
solid oral pharmaceutical formulation meeting the
criteria/standards defined by the regulatory
authorities and the specific needs given by the
therapeutic target profile (such as a defined
bioavailability and pharmacokinetic profile) several
physical or physicochemical processes may be applied,
e.g. recrystallization, transformation into different
polymorphic forms, mixture with several excipients or
auxiliary material, comminution in order to reduce the
particle size to a suitable level, or transformation
of the drug substance into intermediate solid forms
which may be further processed, such as conversion of
powders to granules. Comminution in its broadest sense
is the mechanical process of reducing the size of
particles or aggregates and embraces a wide variety of
operations including cutting, chopping, grinding,
crushing, milling, micronizing and trituration.
Materials are often comminuted to improve
compressibility. Compressibility of materials is
influenced significantly by particle size or surface
area of the particle. Since degradation and/or
amorphization of the pharmaceutically active substance
as a side effect of the grinding (or micronising) has
to be avoided as far as possible, in spite of the hard
conditions required during the process, it is
absolutely essential that the active substance should
be highly stable throughout the grinding process. Only
if this is fullfilled it is possible to produce a
homogeneous pharmaceutical fopnulation which always
contains the specified amount of active substance in 



reproducible manner. Also the process of comminution
is influenced by material properties as shape or
melting point. Materials inadequate in these aspects
might block the grinding chamber during the process
uneconomically interrupting it which makes cleaning
operations necessary. Conversion of powders to
granules (a small cohesive mass made up of a plurality
of powder particles) may be a further approach
covering inadequate physico-chemical API
characteristics frequently offering a number of
advantages including improving uniformity of the
blend, improving uniformity of particle size, reducing
dust hazards, allowing improved product flow,
improving uniform bulk density, controlling particle
hardness and improving dispersability. The most
commonly employed granulation methods are
wet-granulation, dry-granulation and hot-melt
granulation. hi wet-granulation, a liquid binder
solution is combined with a bed of mixed powders to
mass the particles together into granules. The damp
mass is then screened, dried and milled to the desired
size.The mass may also be dry screened, lubricated and
compressed or extruded through a perforated screen and
then dried hi drying, it is often desirable to
maintain a residual amount of moisture in the
granulation in order to maintain a hydrated state and
to reduce static electric charges on the particles.
Moisture content of the granulation should be uniform.
Wet granulation suffers from a number of
disadvantages. A chief disadvantage is the number of
separate steps involved, as well as the time and labor
necessary to carry out the procedure. Further, the use
of aqueous solvents is limited by the stability of the
product to be granulated. Explosion concerns and
environmental regulations may limit the use of certain
organic solvents. Dry granulation may be used if the
materials have sufficient inherent binding or cohesive
properties to form granules. Dry granulation refers to
the process of granulating without the use of liquids.
In order for a material to be dry granulated at least
one of its constituents, either the active ingredient
or a diluent, must have cohesive properties. Dry
granulation may be performed by a process known as
"slugging." In "slugging" the material to be
granulized is first made into a large compressed mass
or "slug" typically by way of a tablet press using
large flat-faced tooling (an example of a linear press
is illustrated in U.S. Pat. No. 4,880,373). A fairly
dense slug may be formed by allowing sufficient time
for the air to escape from the material to be
compacted. Compressed slugs are then comminuted
through a desired mesh screen manually or
automatically as, for example, by way of a comminuting
mill. Formation of granules by "slugging" is also
known as precompression. When tablets are made from
the granulated slugged material, the process is
referred to as the "double compression method." Dry
granulation may also be performed using a "roller
compactor." In a roller compactor material particles
are consolidated and densified by passing the material
between two high-pressure rollers. The densified
material from a roller compactor is then reduced to a
uniform granule size by milling. The uniform granules
may then be mixed with other substances, such as a
lubricant, to tablet the material (as, for example, by
way of a rotary tableting machine). In addition to
pharmaceutical use, roller compaction is used in other
industries, such as the food industry, animal feed
industry and fertilizer industry. Dry granulation of
the API with excipients, predominantly binders like
sugars, inorganic materials, as calcium hydrogen
phosphate, cellulose or its derivates, may be an
efficient and useful method of 



granulation. Especially when the API is susceptible
for moisture and stability of the final product may be
affected by wet-granulation techniques. But it also
bears challenges, as compressibility of the obtained
granules decreases for a secondcompaction step to
tablets. As a result by compressing dry granulated
powders into tablets, lower tablet hardness and
retarded disintegration is achieved, mainly by
reduction of the porosity of the system. If porosity
is too low, no water can be channelled into the tablet
core supporting disintegration. Therefore often only
parts of the employed excipients are added in the dry
granulation step to ensure adequate hardness and
disintegration speed of the tablet. Roller compaction
as most common dry granulation process is capable of
handling a large amount of material in a short period
of time. As a special subtype briquetting utilizes
special designed compaction rolls which divides the
compacted powder in pieces (briquette). Dry
granulation by "slugging" may be slow, inefficient,
and many times requires several attempts at a
successful formulation to ensure material flow. For
dry granulation the compaction force in extend and
uniformity of distribution is essential in regard to
uniformity of granules' porosity to ensure uniform
hardness and disintegration of the final product. Melt
granulation is a process by which powders are
agglomerated with the aid of a binder, in either a
molten state or a solid state that melts during the
process. The apparatus of choice is a high-shear
mixer, where the temperature of a powder can be raised
above the melting point of a meltable binder by either
a heating jacket or frictional forces generated by the
impeller blades. Determination of the granulation
end-point regarding temperature is crucial for the
melt granulation. Therefore the process is difficult
to control. Furthermore, often the granulation mass
adheres to the walls of the granulator bowl generating
a not uniform mass regarding distribution of the
components, content uniformity of the API and particle
size distribution. EP 0 241 126 Al discloses a
pharmaceutical composition comprising granules
consisting of an aggregate of crystals of ibuprofen,
providing better flow properties than bulk crystalline
ibuprofen. The composition is produced by compaction
of crystalline ibuprofen to form a granular aggregate
containing no excipients. The processes used for
compaction include compaction between rollers,
extrusion or compaction in a granulation bowl. EP 0
172 014 Al discloses a pharmaceutical composition in
granular form suitable for further processing
comprising 85 to 99% by weight of ibuprofen, 15-1 % by
weight of croscarmellose sodium and, optionally, 0.4
to 1% by weight of colloidal silicon dioxide as
excipients, prepared by passing the mixture through a
roller compactor or a slugging operation and screening
the compacted or slugged composition through a
vibratory sieve or series of screens.Specific aspects
of the problem underlying the invention BIBW 2992 MA2
as described in WO 2005/037824 shows the following
challenging physicochemical properties relevant for
processability in the preparation of a solid oral
dosage form: - susceptibility against moisture
affecting the chemical stability of the API and
leading to decrease of the active principle and
increase of contamination with hydrolytic degradation
products; - needle shape of the precipitated active
ingredient, causing - a high variation of its low
poured density due to random arrangement and length of
the needles , 



- poor flow properties due to increased resistance of
the needles to align in flow direction, - capping or
laminating of tablets during a direct compression
process due to entrapment of too much air inside the
final blend, - low compressibility, also in
combination with additional excipients such as binders
or fillers leading to mechanically weak granules in a
dry-granulation process with subsequent segregation
tendencies of the API during tableting due to
crumbeling of these granules, and - adhesive
properties of the API on surfaces due to increased
electrostatic charging leading to a selective
reduction of BIBW 2992 MA2 in a powder mixture during
processing and therefore lack of API in the produced
tablets, which would show in a inadequate assay value.
Precipitated BIBW 2992 MA2 exhibits a random
variability of its poured densities. They range from
0.12 to 0.40 g/mL, caused by different needle lengths
(Table 2). Table 2: Batch-to-batch variability of bulk
densities of un-milled BIBW 2992 MA2 The variation of
more than 100% is unacceptable for a robust
manufacturing process. Especially in fopnulations
containing amounts of API greater than 10% the effect
on a direct compression is predominant by the lack of
dilution which would equilibrate or cover the
unfavourable physicochemical properties of BIBW 2992
MA2 as explained in the following: BIBW 2992 MA2
powder as obtained has poor flowability when used in a
direct tableting process. This requires a substantial
reduction of the standard tableting speed and causes
high variation of compaction force and tablet mass due
to incomplete filling of the dies. Since the powder is
very voluminous the target tablet mass and acceptable
tablet hardness can not be achieved. Furthermore, high
compaction forces applied in the tableting process
leads to capping whereas low compaction forces lead to
sticking of the tablets. The aim of the subject
invention therefore is to provide BIBW 2992 MA2 in a
solid powdery form suitable for further processing
into solid pharmaceutical formulations for oral
administration in commercial scale which meets the
stringent requirements imposed on pharmaceutical
compositions. This has to be achieved regardless to
the initial bulk densities as discussed above. Several
approaches to improve the properties of BIBW 2992 MA2
drug substance relevant for processability in
production scale, that is to transform the drug
substance into a suitable form for the manufacture of
a solid oral pharmaceutical composition failed, e.g.
re-crystallization experiments did not yield BIBW 2992
MA2 meeting the required properties. For precipitated
actives with the displayed physico-chemical properties
usually various granulation techniques are applied.
Wet granulation was not suitable, as the API underwent
hydrolytical decomposition and further degradation
reaction during processing. Experiments with
precipitated API using dry granulation processing
yielded a product varying in poured density with poor
physical stability of the granules. As a result the
API did not form a persistent union with the other
excipients and separated during the further
processing. Hence the needles of BIBW 2992 MA2
ascended during movement in the mixture leading to a
not uniform blend. Therefore the content of the first
tablets produced was to low while the tablets in the
end contained an excess of API. In total the
uniformity of the API content uniformity in the batch
was inadequate. Furthermore, disintegration and
hardness of the tablets obtained from the
dry-granulated API was 



dissatisfactory due to the twofold compaction of the
mixture. Whereas experiments with milled API applying
dry granulation yielded stable granules with excellent
content unity and a product not containing
needle-shaped crystals in the final blend,
disintegration of the tablets obtained was
unsatisfactorily prolonged due to increased surface
area of the soluble API.Further drawbacks were a high
amount of fines in the granules leading to variation
of the compression force. Hot melt granulation with
precipitated API also yielded stable granules with
excellent content uniformity and a product not
containing needle-shaped crystals in the final blend,
nevertheless, drawbacks of this approach were
variation of the compression force needed to tablet
the granules, a variation of poured density of the
product and a tendency to fopn wall-adhesions inside
the granulation bowl of the mixer. The results
summarized hereinbefore show that, practically, it is
not possible to ensure a robust process and constant
drug product quality for the varying physico-chemical
characteristics of BIBW 2992 MA2, simply applying
standard state-of-the-art techniques by routine. BRIEF
SUMMARY OF THE INVENTION According to a first aspect
the aim of the present invention is to obtain a
pharmaceutical dosage form for the above drug
substance which meets adequate bioavailability
requirements for the desired target dosage range and
which is further characterized by a specific immediate
release profile range providing an appropriate plasma
concentration-time profile of the active principle.
Such specific release profile characteristic is not
known from the prior art for this drug substance. A
first object of the present invention is a
pharmaceutical dosage form of the active substance
BIBW 2992 MA2 which provides an immediate release
dissolution profile over the entire physiologically
relevant pH range from pH 1 - 6.8 and water (900 mL
dissolution medium, 50/75 rpm agitation speed and a
temperature of 370C). The dissolution characteristics
comply to recommended acceptance criteria for
immediate release solid oral dosage forms of not less
than 85% (Q = 80%) dissolved in 60 minutes or less
(Guidance for Industry, Dissolution Testing of
Immediate Release Solid Oral Dosage Forms, U.S.
Department of Health and Human Services, Food and Drug
Administration, Center for Drug Evaluation and
Research (CDER), August 1997). Preferably, not less
than 85% (Q = 80%) of the active substance BIBW 2992
MA2 (API salt), is dissolved in 30 minutes or less,
more preferred within 15 minutes. A further object of
the present invention is the above pharmaceutical
dosage form which, under the above conditions,
exhibits comparable in vitro dissolution profiles
independent from a dosage strengthof 1 to 160 mg of
the active substance, preferably within a dosage
strength range of 5 to 100 mg, or, more preferred,
within a dosage strength range of 5 to 50 mg. A
further object of the present invention is a
pharmaceutical dosage form of the active substance
BIBW 2992 MA2 which provides an immediate release
profile in which the maximum concentration of the
analyte/active substance in plasma at steady state
(Cmax,ss) increases in a dose-proportional manner,
preferably when the dose range of the active substance
is between 10 and 160 mg, preferably between 10 and
100 mg. Any ranges provided in connection with the
present invention are meant to include the limiting
values, e.g. a range defined as "between 10 and 160
mg" includes the lower and upper limiting value of 10
and 



160 mg. A further object of the present invention is a
pharmaceutical dosage form of the active substance
BIBW 2992 MA2 which provides an immediate release
profile in which the dose-normalized maximum
concentration of the analyte/active substance in
plasma at steady state (Cmaxssnorm) is similar for
different doses, preferably when the dose range of the
active substance is between 10 and 160 mg, preferably
between 10 and 100 mg. A further object of the present
invention is a pharmaceutical dosage form of the
active substance BIBW 2992 MA2 which provides an
immediate release profile in which the area under the
plasma concentration-time curve of the analyte/active
substance in plasma at steady state over a dosing
interval t (AUCt s) increases in a dose-proportional
manner, preferably when the dose range of the active
substance is between 10 and 160 mg, preferably between
10 and 100 mg. A further object of the present
invention is a pharmaceutical dosage fopn of the
active substance BIBW 2992 MA2 which provides an
immediate release profile in which the dose-normalized
area under the plasma concentration-time curve of the
analyte/active substance in plasma at steady state
over a dosing interval t (AUC Snorm) is similar for
different doses, preferably when the dose range of the
active substance is between 10 and 160 mg, preferably
between 10 and 100 mg. A further object of the present
invention is a pharmaceutical dosage form of the
active substance BIBW 2992 MA2 which provides an
immediate release profile, characterized in that it
reaches a maximum plasma concentration in the plasma
of cancer patients between 0.75 and 7 hours,
preferablywith a median value between 1 to 6 hours
after single dose as well as at steady state. A
further object of the present invention is a
pharmaceutical dosage form of the active substance
BIBW 2992 MA2 which provides an immediate release
profile, wherein the maximum plasma concentration at
steady state in the plasma of cancer patients with
various advanced solid tumors is at least within a
range of 5 ng/ml and 100 ng/ml, with a geometric mean
value between 15 to 35 ng/ml, if a dosage form
comprising 20 mg of BIBW 2992 MA2 (API salt) has been
administered once daily for a period of at minimum 14
days. A further object of the present invention is a
pharmaceutical dosage form of the active substance
BIBW 2992 MA2 which provides an immediate release
profile, wherein the maximum plasma concentration at
steady state in the plasma of cancer patients with
various advanced solid tumors is at least within a
range of 5 ng/ml and 30 ng/ml, with a geometric mean
value between 25 to 120 ng/ml, if a dosage form
comprising 30 mg of BIBW 2992 MA2 (API salt) has been
administered once daily for a period of at minimum 14
days. A further object of the present invention is a
pharmaceutical dosage form of the active substance
BIBW 2992 MA2 which provides an immediate release
profile, wherein the maximum plasma concentration at
steady state in the plasma of cancer patients with
various advanced solid tumors is at least within a
range of 5 ng/ml and 230 ng/ml, with a geometric mean
value between 25 to 120 ng/ml, if a dosage fopn
comprising 40 mg of BIBW 2992 MA2 (API salt) has been
administered once daily for a period of at minimum 14
days. A further object of the present invention is a
pharmaceutical dosage form of the active substance
BIBW 2992 MA2 which provides an immediate release
profile, wherein the maximum plasma 



concentration at steady state in the plasma of cancer
patients with various advanced solid tumors is at
least within a range of 5 ng/ml and 230 ng/ml, with a
geometric mean value between 35 to 120 ng/ml, if a
dosage form comprising 50 mg of BIBW 2992 MA2 (API
salt) has been administered once daily for a period of
at minimum 14 days. A further object of the present
invention is the above pharmaceutical dosage fopn,
wherein it is an orally deliverable dosage fopn . A
further object of the present invention is the above
pharmaceutical dosage form which is in the formof a
tablet, capsule, pellets, powder or granules. A
further object of the present invention is the above
pharmaceutical dosage form for use as medicament. A
further object of the present invention is the above
pharmaceutical dosage form for use as pharmaceutical
composition with an antiproliferative activity. A
further object of the present invention is the above
pharmaceutical dosage form for the treatment of a
disease or condition selected from oncological
diseases. A further object of the present invention is
the use of the above pharmaceutical dosage form for
the preparation of a medicament for the treatment of a
disease or condition selected from oncological
diseases. A further object of the present invention is
a process for the treatment and/or prevention of a
disease or condition selected from oncological
diseases, characterised in that an effective amount of
the above defined pharmaceutical dosage form is
administered orally to a patient once or several times
daily. According to a second aspect the present
invention is directed to a compacted intermediate
comprising BIBW 2992 MA2 in form of a powder
obtainable by a combined compaction (either roller
compaction, briquetting or slugging) and subsequent
sieving of the compacted active, optionally in mixture
with a lubricant, to adjust and equilibrate its bulk
properties and therefore ensure its suitability for
further processing into a finished dosage fopn . A
further object of the present invention is directed to
intermediate and final blends prepared from said
compacted intepnediate, suitable for further
processing in the preparation of solid oral dosage
forms. A further object of the present invention is
directed to solid oral formulations made from said
compacted intermediate or from said intermediate
blends or from said final blends, ready for
use/ingestion, e.g. capsule and tablet formulations
such as uncoated or film-coated tablets prepared by
direct-compression A further object of the present
invention is directed to methods for producing the
compacted intermediates, intermediate blends and solid
oral formulations mentioned hereinbefore.DETAILED
DESCRIPTION OF THE INVENTION Dissolution
characteristics and pharmacokinetic properties The
dissolution tests for performing the in vitro
comparison of four dosage strengths (20, 30, 40, 50
mg) of BIBW 2992 MA2 film-coated tablets described in
the Examples (Table 4) use Apparatus 2 (paddle)
according to European Pharmacopeia 6.2, and are
described in the following: Instrument: Apparatus 2
(paddle) Paddle speed: 50/75 rpm Dissolution medium:
0.05 M phosphate buffer pH 6.8 



Mc Ilvaine buffer pH 4.0 0.1 M HCI pH l water (50 rpm)
Volume: 900 ml Sampling time points: 5, 10, 15, 20, 30
min Number of tablets (n): 12 per dose strength
Concentration measurement in the dissolution vessels
was performed with HPLC-UV. The dissolution profiles
obtained with the 20, 30, 40, and 50 mg dosage
strengths of BIBW 2992 MA2 film-coated tablets
according to the invention at pH 1.0, 4.0, 6.8, and
water respectively, are shown in Figures 6 - 9. The
mean values obtained for a sample of 12 film-coated
tablets per batch and the yerror bars represent the
calculated 95% confidence intervals. As can be seen
from Figures 6 - 8 all four dosage strengths dissolved
more than 85% after 15 minutes. Therefore, all four
dosage strengths of the formulation are deemed
equivalent. Based on the similar rapid in vitro
dissolution behaviour of the four dosage strengths
(20, 30, 40, 50 mg) of BIBW 2992 MA2 film-coated
tablets equivalent in vivo performance is expected. hi
four Phase I studies in cancer patients with various
advanced solid tumors the phapnacokinetik (PK)
characteristics of BIBW 2992 were analyzed.
Representative for all of the studies and all the
tested dose groups (10 to 100 mg) the 40 mg dose group
from one trial is being described in more detail. The
individual and geometric mean (gMean) plasma
concentration time profiles of BIBW 2992 after
administration of 40 mg on day 27 (once daily
administration) of Treatment Period 1 (first 28 days
of treatment) are displayed in Figure 10. BBBW 2992
plasma concentrations increased after oral
administration with peak plasma concentrations mostly
around 2-5 hours after dosing. Plasma concentrations
declined within the next hours (up to 9 h after
dosing), displaying a first dispositionphase. A second
disposition phase was observed in the time interval
from 9 h to 24 h post dose. Based on these data, BIBW
2992 exhibited at least biexponential disposition
kinetics. Figure 10 shows a high inter-individual
variability of the plasma concentrations of the
individual (n=17) patients of the 40 mg dose group.
The variability (gCV = geometric coefficient of
variation) of the plasma concentrations of the active
substance at the different time points was 109 - 159 %
up to 9 hours after drug administration but 66.9 to
72.9 % at later time points (24 hours after drug
administration). In four Phase I trials in cancer
patients with various advanced solid tumors with BIBW
2992 monotherapy as well as in one trial of BIBW 2992
therapy together with docetaxel there was no sign for
a deviation from a dose proportional increase in AUC
and Craax of the active substance observed through
visual inspection neither after single dose nor at
steady state for once daily dosing. As a consequence,
in cancer patients gMean CmaX SS and AUCt SS of the
active substance increased in a doseproportional
manner after single dose and at steady state, for qd
(once daily) dosing. Representative for all Cmax as
well as AUC values from the four phase I monotherapy
trials the respective PK parameters at steady state
are displayed in Figures 1 1 and 12. Representative
for all Cmax as well as AUC values from the phase I
combination trial of BIBW 2992 together with doecatxel
the respective PK parameters of BIBW 2992 are
displayed in Figures 13 and 14. There was no deviation
from doseproportionality 



observed for drug plasma concentrations measured
before drug administration at steady state (Cpress) in
cancer patients in various clinical trials, found
through visual inspection (data not shown).
Solidformulations comprising BIBW 2992MA2 and and
methodsfor theirpreparation It was found that the
problem underlying the subject invention is solved by
applying a compaction step (either roller compaction,
briquetting or slugging) of the active ingredient BIBW
2992 MA2 for densification of the material and one or
multiple subsequent sieving steps for breaking-up of
the ribbon as well as further particle size reduction
and dispersion of the API prior to blending with all
excipients and further direct compression. Compacted
intermediate comprising BIBW 2992 MA2 One object of
the present invention is directed to a compacted
intermediate comprising BIBW 2992 MA2 in form of a
powder obtainable by a compaction step selected from
roller compaction,briquetting or slugging, combined
with at least one sieving step from BIBW 2992 MA2
after compaction, optionally in mixture with a
lubricant. The compacted intepnediate according to the
invention in its broadest embodiment is BIBW 2992 MA2
in form of a powder, comprising a lubricant in an
amount of 0 to 2.0 % calculated on the amount of API
salt. It is characterized by the following parameters:
Particle size distribution can be specified in the
ranges according to Ph.Eur. 2.9.35 (European
Pharmacopeia, 6.02 Ed.). "xlO" means a particle size
corresponding to 10 per cent of the cumulative
undersize distribution. "x50" means a median particle
size, i.e. 50 per cent of the particles are smaller
and 50 per cent of the particles are larger than x50.
"x90" means a particle size corresponding to 90 per
cent of the cumulative undersize distribution. - In
the broadest embodiment the particle size distribution
is characterized by the ranges xlO < 200 mm, 1mm < x50
< 300 mm, 75 mm < x90 < 600 mm; - preferably by the
ranges xlO < 100 mm, l mm < x50 < 200 mm, 75 mm < x90
< 400 mm; - and, most preferred and as exemplarily
shown in Figure 4 and Figure 5, by the ranges: - x l q
< 5 mm, l mm <x50 < 100 mm, 75 mm < x90 < 200 mm and
xlOO < 1000 mm. - Poured Density (pp ) can be
specified in the ranges: 0.2 g/mL < pp < 1.0 g/mL -
Hausner Factor (HF) can be specified in the ranges:
1.00 < HF < 1.30. Intermediate blends prepared from
the compacted intermediate of BDBW 2992 MA2 A further
object of the present invention is directed to
intermediate and final blends prepared from the
compacted intermediate comprising BIBW 2992 MA2,
suitable for further processing in the preparation of
solid oral dosage forms, as defined hereinbefore with
regard to the compacted intermediate. Intermediate and
final blends according to the invention in their
broadest embodiments are characterized by contents
selected from components (a) to (g): (a) compacted
intermediate of BIBW 2992 according to the first
object of the invention in anamount of about 1to 99 %
by weight, (b) optionally one or more carriers in an
amount of about 10 to 99 % by weight, 



(c) one or more binders in an amount of about 0 to 99
% by weight, preferably 1 to 99 % by weight, (d) one
or more glidants in an amount of about 0 to 10 % by
weight, preferably 0.1 to 10 % by weight, (e) one or
more disintegrants in an amount of about 0 to 10 % by
weight, preferably 0.1 to 10 % by weight, (f) one or
more lubricants in an amount of about 0 to 10 % by
weight, preferably 0.1 to 10 % by weight, and (g) 0 to
10 % by weight of further excipients and/or adjuvants,
wherein presence of at least one of components (b) to
(g) is mandatory but also two up to at most all six of
the optional components (b) to (g) are allowed to be
present in addition to component (a) in the
intermediate and final blends, the sum of all
components adding to 100%. For the avoidance of doubt,
the primary purpose of glidants is to improve
flowability of a powder whereas lubricants prevent
ingredients from clumping together, e.g. from sticking
to the tablet punches or capsule filling machine.
Lubricants also ensure that tablet formation can occur
with low friction between the solid and die wall. As a
matter of course any of the auxiliary components (a)
to (g) mentioned generically or specifically must be
edible and pharmacological acceptable. The carrier
component (b) may be solid organic, as - sugars, (e.g.
monosaccharides like glucose; oligosaccharides like
sucrose, or disaccharides, as lactose in various
crystalline modifications, as precipitated,
spray-dried, drum-dried, or co-processedwith further
excipients as microcrystalline cellulose, or sorbitol,
mannitol, xylitol, lactitol, erythritol, dulcitol,
ribitol, erythritol), - cellulose and its derivates
(e.g. powdered cellulose or microcristalline
cellulose) - starch or modified starches (e.g.
pre-gelatinized, or partially hydrolysed), or solid
inorganic, as - calcium phosphate, dibasic calcium
phosphate, hydroxyl apatite, calcium sulphate, calcium
carbonate, or semisolid as - lipids or paraffin. The
binders (c) may be selected from - cellulose and/ or
its derivates as microcrystalline cellulose,
ethylcellulose, carboxymethylcellulose,
hydroxypropylmethylcellulose, hydroxyethylcellulose, -
starch or modified starches (e.g. pre-gelatinized, or
partially hydrolysed), - polyethyleneglycols -
polyvinylpyrrolidones (e.g. Kollidon(r) K30),
polyvinylacetates, polyvinylalcohols or
copolymerisates thereof (e.g. Copovidone). The
glidants (d) may be selected from colloidal silica,
light anhydrous silicic acid, crystalline 



cellulose, talc, or magnesium stearate. The
disintegrants (e) may be selected from sodium starch
glycolate, crospovidone, croscarmellose, sodium
carboxymethylcellulose and dried corn starch. The
lubricants (f) may be selected from stearic acid,
magnesium stearate, sodium stearylfumarate, glycerol
tribehenate or polyethylene glycol. The further
excipients and/or adjuvants may be selected from any
other components not falling under the definitions of
components (b) to (f) or not specifically mentioned
for components (b) to (f). Only exemplary, coloring
agents including dyes and pigments such as iron oxide
red or yellow, and titanium dioxide would fall under
this category. Preferred embodiments (1) and (2) of
the intermediate blends according to the invention are
characterized as follows (amounts are provided in % by
weight of total intermediate blend):(1) (1.1)
Compacted intepnediate of BIBW 2992 MA2: 5 % - 50% (
1.2) Carrier/binder or combination thereof: 55% - 95%
(1.3) Disintegrant: 0.5% - 3.0% (1.4) Glidant: 0.1% -
2.0% (1.5) Lubricant: 0% - 2.0% ( 1.6) Further
excipients and/or adjuvants 0 to 5 %. Any binary,
ternary, quaternary or quinary combination comprising
(1.1) and 1, 2, 3 or 4 of (1.2), (1.3) (1.4), (1.5)
and (1.6), wherein the amounts of the components
provided have been corrected due to absent components,
are understood to be further preferred embodiments of
intermediate blends. (2) (2.1) Compacted intermediate
of BIBW 2992 MA2: 15 % - 30% (2.2) Carrier/binder or
combination thereof: 75% - 85% (2.3) Disintegrant:
1.5%- 2.5% (2.4) Glidant: 0.1%- 1.0% (2.5) Lubricant:
0% - 1.0% (2.6) Further excipients and/or adjuvants 0
to 3 %. Any binary, ternary, quaternary or quinary
combination comprising (2.1) and I 2, 3 or 4 of (2.2),
(2.3) (2.4), (2.5) and (2.6), wherein the amounts of
the components provided have been corrected due to
absent components, are understood to be further
preferred embodiments of intermediate blends.
Preferred embodiments (3), (4) and (5) of the final
blends according to the invention are characterized as
follows (amounts are provided in % by weight of total
final blend): (3) (3.1) Compacted intermediate of BIBW
2992 MA2: 5 % - 50% (3.2) Carrier/binder or
combination thereof: 55% - 95% (3.3) Disintegrant:
0.5%- 3.0% (3.4) Glidant: 0.1%- 2.0% (3.5) Lubricant:
0.5%- 3.0% (3.6) Further excipients and/or adjuvants 0
to l %. Any binary, ternary, quaternary or quinary
combination comprising (3.1) and 1, 2, 3 or 4 of
(3.2), (3.3) (3.4), (3.5) and (3.6), wherein the
amounts of the components provided have been corrected
due toabsent components, are understood to be further
preferred embodiments of intepnediate blends. (4)
(4.1) Compacted intermediate of BffiW 2992 MA2: 25 % -
35% 



(4.2) Carrier or Combination thereof: 75% - 85% (4.3)
Disintegrant: 0.5%- 3.0% (4.4) Glidant: 0.1%- 2.0%
(4.5) Lubricant: 0.5%- 3.0% (4.6) Further excipients
and/or adjuvants 0 to 1%. Any binary, ternary,
quaternary or quinary combination comprising (4.1) and
1, 2, 3 or 4 of (4.2), (4.3) (4.4), (4.5) and (4.6),
wherein the amounts of the components provided have
been corrected due to absent components, are
understood to be further preferred embodiments of
intermediate blends. (5) (5.1) Compacted intermediate
of BIBW 2992 MA2: 10 % - 25% (5.2) Carrier or
Combination thereof: 75% - 85% (5.3) Disintegrant:
0.5%- 3.0% (5.4) Glidant: 0.1%- 2.0% (5.5) Lubricant:
0.5%- 3.0% (5.6) Further excipients and/or adjuvants 0
to l %. Any binary, ternary, quaternary or quinary
combination comprising (5.1) and 1, 2, 3 or 4 of
(5.2), (5.3) (5.4), (5.5) and (5.6), wherein the
amounts of the components provided have been corrected
due to absent components, are understood to be further
preferred embodiments of intermediate blends. Solid
oral formulation ready for use/ingestion Solid oral
fopnulations ready for use/ingestion made from the
compacted intepnediate of BIBW 2992 MA2 or from
intermediate blends comprise powders, granules,
pellets, tablets, capsules, chewable tablets,
dispersible tables, troches and lozenges. Capsule
formulations according to the invention comprise the
powdery compacted intermediate of BIBW 2992 MA2, an
intennediate blend comprising the powdery compacted
intermediate, pellets or granules obtained by
conventional wet-, dry or hot-melt granulation of a
suitable intermediate blend, filled in conventional
capsules, e.g. hard gelatin or HPMC capsules.Tablet
formulations according to the invention comprise such
tablets obtained by direct compression of a suitable
final blend or by tableting of pellets or granules
obtained by conventional wet-, dry or hot-melt
granulation of a suitable intermediate blend. The
tablet formulations according to the invention may be
uncoated or coated, e.g. film-coated, using suitable
coatings known not to negatively affect the
dissolution properties of the final formulation. For
instance the tablets can be provided with a seal coat
for protection of the patients environment and
clinical staff as well as for moisture protection
purposes by dissolving a high molecular weight polymer
as polyvinylpyrrolidone or
hydroxypropyl-methylcellulose together with
plasticizers, lubricants and optionally pigments and
tensides in water or organic solvent as acetone and
spraying this mixture on the tablet cores inside a
coating equipment as a pan coater or a fluidized bed
coater with wurster insert. Additionally, agents such
as beeswax, shellac, cellulose acetate phthalate,
polyvinyl acetate phthalate, zein, film forming
polymers such as hydroxypropyl cellulose,
ethylcellulose and polymeric methacrylates can be
applied to the tablets, provided that the coating has
no substantial effect on the
disintegration/dissolution of the dosage form and that
the coated dosage form is not affected in its 



stability. After the dosage form is filmcoated, a
sugar coating may be applied onto the sealed
pharmaceutical dosage form. The sugar coating may
comprise sucrose, dextrose, sorbitol and the like or
mixtures thereof. If desired, colorants or opacifiers
may be added to the sugar solution. The solid oral
formulations according to the present invention
preferably contain 1 to 150 mg, more preferably 5 to
100 mg, of the API, based on BIBW 2992 (the amounts
given in this paragraph and for the total composition
of tablet formulations hereinafter are recalculated
from the amounts of BBBW 2992 MA2 to refer to the
content of the free base BD3W 2992). Presently
preferred forms comprise 5, 10, 20, 30, 40, 50, 70 or
100 mg of BIBW 2992, respectively. For instance, the
total composition of tablet formulations according to
the invention may vary within the following ranges,
with the proviso that the proportional composition
given above with respect to the intermediate blends is
met: 1 to 150 mg of BIBW 2992, 50 to 500 mg of
carrier, binder or combination thereof0.1 to 5 mg of a
glidant, 1 to 15 mg of a disintegrant, 1 to 15 mg of a
lubricant, preferably 20 to 70 mg ofBIBW 2992, 120 to
500 mg of carrier, binder or combination thereof 0.5
to 5 mg of a glidant, 2.5 to 15 mg of a disintegrant,
2.5 to 15 mg of a lubricant, Solid fomulations of the
present invention tend to be low hygroscopic. They may
be packaged using PVC-blisters, PVDC-blisters or a
moisture-proof packaging material such as aluminium
foil blister packs, alu/alu blister, transparent or
opaque polymer blister with pouch, polypropylene
tubes, glass bottles and HDPE bottles optionally
containing a child-resistant feature or may be tamper
evident. The primary packaging material may comprise a
desiccant such as molecular sieve or silica gel to
improve chemical stability of the API. Opaque
packaging such as colored blister materials, tubes,
brown glass bottles or the like can be used to prolong
shelflife of the API by reduction of photodegradation.
Process for preparing compacted intermediates,
intermediate blends and solid oral formulations
Another object of the present invention is directed to
methods for producing the compacted intermediate of
BIBW 2992 MA2, the intermediate blends and the solid
oral formulations mentioned hereinbefore. Processfor
preparing compacted intermediates The compacted
intermediate comprising BIBW 2992 MA2 in form of a
powder is obtainable by a compaction step selected
from roller compaction, briquetting or slugging,
combined with at least one sieving step additional to
the break-up of the ribbon or briquettes, (Figure 1).
optionally in mixture with a lubricant.The roller
compaction step was introduced for densification of
the material (see Table 3), which may 



have - a variability of the poured density between
0.10 and 0.4 mg/mL (see Table 1) and - a Hausner
Factor between 1.05 and 1.61 (see Table 1) . Table 3:
Powder and Tablet Characteristics of BIBW 2992 MA2
before and after introduction of Roller Compaction and
Sieving RSD: Relative Standard Deviation * Tableting
not possible due to improper filling of the dies,
sticking, laminating of tablets ** Not produced The
roller compaction may be carried out with - API BIBW
2992 MA2 alone or, optionally, with - a pre-blend of
the API with 0 to 1.0% of a lubricant in a freefall or
tumble blender to prevent major sticking on the
compaction rolls. - Addition of a lubricant can be
avoided if an agitated pre-blend is used and kept
under agitation when loading onto the roller
compactor. The API or pre-blend of the API is
compacted on a conventional roller compactor -
optionally with horizontally, vertically or 45° angle
alignment of the compaction rolls,- which may be
smooth or shaped on their surface. The compaction
force may vary - between 1 kN/cm and 20 kN/cm, -
preferably between 2 kN/cm and 10 kN/cm, at a
compaction speed of the compaction rolls - between 1
rpm and 30 rpm, - preferably between 1 rpm and 10 rpm,
and a gap width between the compaction rolls - between
1mm and 10 mm - preferably between 1 and 5 mm. The
disintegration speed (Figure 2) as well as dissolution
speed (Figure 3) of tablets prepared from the
compacted intermediate can be increased by
augmentation of the compaction force of the
rollercompactor within the described limits. The
compacted intermediate is received from the compaction
rolls in form of ribbons which are directly broken up
into granules by a granulation-unit with a mesh size
between 0.5 mm and 1.6 mm. Thus the compaction step
according to the invention results the compacted
intermediate in form of granules. In the second step
subsequently the granules are sieved by a sieving
machine, as e.g. an oscillating or conical sieving
machine or hammer mill, with a mesh size of 0.5 to 2.0
mm, preferably about 1.0 mm, resulting the compacted
intermediate in the fopn of a powder. Optionally a
second sieving step is performed, whereas this one
should be conducted with a mesh size of 0.3 to 0.5 mm,
preferably about 0.5 mm. Processfor preparing the
intermediate blends andfinal blends Intermediate
blends: 



Any intermediate blends comprising the API BIBW 2992
MA2 in form of a powder are prepared by mixing the API
with carrier, binder or combination thereof, glidants,
colorants and solid flavours in a freefall or tumble
blender. Final blends: Oral powders:The intermediate
blend comprising BIBW 2992 MA2 in fopn of a powder is
mixed with carriers, binders,, glidants, colorants and
solid flavours in a freefall or tumble blender. Oral
granules: The intermediate blend comprising BIBW 2992
MA2 in form of a powder is mixed with fillers
carriers, binders, solid binders, colorants and solid
flavours in a freefall or tumble blender. The blend is
compacted on a roller compactor and broken up by a
granulation-unit with a mesh size of about 2 mm.
Pellets in capsules: The intermediate blend comprising
BIBW 2992 MA2 in form of a powder is mixed with solid
polyethylene glycol and microcrystalline cellulose and
extruded through a heated extruder. The pellets are
spheronized. After spheronization the resulting
pellets are filled in hard gelatin capsules. Tablets
and Filmcoated Tablets: The intermediate blend
comprising BIBW 2992 MA2 in fopn of a powder is mixed
with fillers carriers, binders, glidants and
disintegrants in a freefall or tumble blender. Finally
the lubricant is added to the main-blend and further
mixing is performed. Processfor preparing the solid
oralformulations Oral powders: The final powder blend
is filled in sachets. Oral granules: The granules are
filled in sachets. Pellets in capsules: After
spheronization the resulting pellets are filled in
hard gelatin capsules. Tablets and Filmcoated Tablets:
The final blend is compressed on a suitable tablet
press to produce tablets by an adequate compression
force to obtain the quality parameters with regard to
resistance to crushing, tablet height and
disintegration as shown in Table 5. Optionally the
tablet cores are coated in a drum-coater by a coating
suspension e.g. using a Glatt GC 550/750 coater.Sfaort
description of the Figures: BIBW 2992 MA2 tablets
mentioned in connection with the figures are
pharmaceutical dosage forms according to the
invention. Figure 1 schematically shows the process
for preparing the BIBW 2992 MA2 compacted
intermediate, comprising (1) a compaction step using
roller compaction and a granulation-unit breaking up
the ribbons received from the compaction rolls into
granules, and 



(2) a sieving step. Figure 2 shows acceleration of
disintegration time of 20 mg BIBW 2992 MA2 tablets by
increasing roller compaction force. Figure 3 shows
acceleration of dissolution rate of 20 mg BIBW 2992
MA2 tablets by increasing roller compaction force.
Figure 4: shows increase of particle size for
Compacted Intermediates after dry granulation step of
precipitated BIBW 2992 MA2 by variation of Compaction
Force measured by Optical Particle Size Analysis.
Figure 5: shows increase of particle size for
Compacted Intermediates after dry granulation step of
precipitated BIBW 2992 MA2 by variation of Compaction
Force measured by Laser Diffraction Analysis. Figure
6: shows the dissolution comparison of BIBW 2992 MA2
film-coated tablets in the dosage strenghts of 20 mg,
30 mg, 40 mg, 50 mg (as described in Table 4) in 0.1 M
hydrochloric acid, pH 1.0; paddle 75 rpm / n=12.
Figure 7: shows the dissolution comparison of BIBW
2992 MA2 film-coated tablets in the dosage strenghts
of 20 mg, 30 mg, 40 mg, 50 mg (as described in Table
4) in Mclllvaine buffer, pH 4.0; paddle 75 rpm / n=12.
Figure 8: shows the dissolution comparison of BIBW
2992 MA2 film-coated tablets in the dosage strenghts
of 20 mg, 30 mg, 40 mg, 50 mg in 0.05 M phosphate
buffer, pH 6.8; paddle 75 rpm / n=12.Figure 9: shows
the dissolution comparison of BIBW 2992 MA2
film-coated tablets 20 mg, 30 mg, 40 mg, 50 mg in
water; paddle 50 rpm / n=12. Figure 10: shows the
individual and geometric mean drug plasma
concentration-time profiles of B1BW2992 after multiple
oral administration of 40 mg q.d. BIBW 2992 MA2
tablets for 27 days in TP (treatment period) 1 (N=17).
The plasma concentration refers to the free base of
BIBW2992. Figure 11: shows the individual and
geometric mean dose normalized maximum plasma
concentrations of BIBW 2992 BS after multiple oral
administration of BIBW 2992 MA2 tablets at steady
state from four Phase I trials. Figure 12: shows the
individual and geometric mean dose normalized AUCt,ss
values at steady state of BIBW 2992 BS after multiple
oral administration of BIBW 2992 MA2 tablets at steady
state from four Phase I trials . Figure 13: shows the
individual and geometric mean dose normalized maximum
plasma concentrations BIBW 2992 BS after multiple oral
administration of BIBW 2992 MA2 tablets at day 1 of
Treatment Period 1 from one Phase I trial. Figure 14:
shows the individual and geometric mean dose
normalized AUCo-24 values of BIBW 2992 BS after
multiple oral administration of BIBW 2992 MA2 tablets
at day 1 of Treatment Period 1 from one Phase I trial.
The following non-limiting examples serve to
illustrate the invention: Table 4 shows solid
pharmaceutical compositions according to the
invention. Table 4: Exemplary composition of solid
BIBW 2992 MA2 TabletsFormulations A, B, C, D and E are
tablets which can be coated with a film-coat according
to Table 6. Table 5 shows exemplary properties of
solid BIBW 2992 MA2 Tablets. 



Table 5: Exemplary properties of solid BIBW 2992 MA2
Tablets to be obtained by adequate compaction hardness
of the tablet pressTable 6: Exemplary composition of
Filmcoatings for Formulation A-E Table 7 shows
alternative solid pharmaceutical compositions
according to the invention. Table 7: Exemplary
composition of solid BIBW 2992 MA2 Tablets
Formulations F, G and H are tablets which can be
coated with a film-coat according to Table 8.Table 8:
Exemplary composition of Filmcoatings for Formulation
F-H Table 9 shows alternative pharmaceutical
compositions according to the invention. L, M and N
are tablets, O can be compressed to form tablets after
hot melt-granulation or it can be used as oral
granules. Alternatively it can be extruded to pellets
and filled into a hard capsule. Table 9: Exemplary
composition of Solid BIBW 2992 MA2
FormulationsFopnulation P is prepared as a liquid
fillmix of suspended compacted intepnediate of BBBW
2992 MA2. After homogenization it is filled either in
hard or soft gelatin capsules. Formulation Q is an
oral powder.CLAIMS 1. Pharmaceutical dosage form of
the active substance BBBW 2992 MA2 (API salt), which
provides an immediate release dissolution profile over
the physiologically relevant pH range from pH 1 - 6.8
and water in which not less than 85% (Q = 80%) is
dissolved in 60 minutes or less in vitro under the
following in vitro dissolution conditions according to
European Pharmacopeia 6.2: Apparatus 2 (paddle), 900
mL dissolution medium of pH 1 - 6.8 or water, and
stirring speed of 50 to 150 rpm, preferably 50 or 75
rpm, at a temperature of 37°C. 2. Pharmaceutical
dosage form according to claim 1, which provides an
immediate release profile in which not less than 85%
(Q 80%) of the active substance is dissolved in 30
minutes in vitro. 3. Phapnaceutical dosage form
according to claim 1, which provides an immediate
release profile in which not less than 85% (Q 80%) of
the active substance is dissolved in 15 minutes in
vitro. 4. Phapnaceutical dosage form according to any
of claims 1 to 3, which provides an immediate release
profile in which the maximum concentration of the
active substance in plasma at steady state (Cmax,ss)
increases in a dose-proportional manner. 5.
Phapnaceutical dosage form according to any of claims
1 to 4, which provides an immediate release profile in
which the area under the plasma concentration-time
curve of the analyte/active substance in plasma at
steady state over a dosing interval t (AUCt ss)
increases in a dose-proportional manner. 6.
Phapnaceutical dosage form according to any of claims
1 to 5, which provides an immediate release profile,
characterized in that it reaches a maximum plasma
concentration in the plasma of cancer patients between
0.75 and 7 hours, preferably with a median value
between 1 to 6 hours after single dose as well as at
steady state. 7. Pharmaceutical dosage fonn according
to any of claims 1 to 6, which provides an immediate
release profile, wherein the maximum plasma
concentration at steady state in the plasma of cancer
patients is within a range of 5 ng/ml and 100 ng/ml,
with a geometric mean value between 15 to 35 ng/ml, if
a dosage form comprising 20 mg of BIBW 2992 MA2 (API
salt) has been administered once daily for a period of
at minimum 14 days.8. Pharmaceutical dosage form
according to any of claims 1 to 6, which provides an
immediate release profile, wherein the maximum plasma
concentration at steady state in the plasma of cancer
patients is within a range of 5 ng/ml and 30 ng/ml,
with a geometric mean value between 25 to 120 



ng/ml, if a dosage form comprising 30 mg of BIBW 2992
MA2 (API salt) has been administered once daily for a
period of at minimum 14 days. 9. Pharmaceutical dosage
form according to any of claims 1 to 6, which provides
an immediate release profile, wherein the maximum
plasma concentration at steady state in the plasma of
cancer patients is within a range of 5 ng/ml and 230
ng/ml, with a geometric mean value between 25 to 120
ng/ml, if a dosage form comprising 40 mg of BIBW 2992
MA2 (API salt) has been administered once daily for a
period of at minimum 14 days. 10. Pharmaceutical
dosage form according to any of claims 1 to 6, which
provides an immediate release profile, wherein the
maximum plasma concentration at steady state in the
plasma of cancer patients is within a range of 5 ng/ml
and 230 ng/ml, with a geometric mean value between 35
to 120 ng/ml, if a dosage form comprising 50 mg of
BIBW 2992 MA2 (API salt) has been administered once
daily for a period of at minimum 14 days. 11.
Pharmaceutical dosage form according to any of claims
1 to 10, as an orally deliverable dosage form. 12.
Pharmaceutical dosage form according to claim 11, in
the form of a tablet, capsule, pellets, powder or
granules. 13. Pharmaceutical dosage fopn according to
claim 1 1 or 12, for use as pharmaceutical composition
with an antiproliferative activity, preferably for the
treatment of a disease or condition selected from
oncological diseases. 14. Method of treatment of a
disease or condition selected from oncological
diseases, characterised in that an effective amount of
a pharmaceutical dosage form according to any of
claims 1 to 13 is administered orally to a patient in
need of such treatment once or several times daily.
15. Pharmaceutical dosage form according to any of
claims 1 to 12, comprising dose-range values of
between 1 to 160 mg of the active substance.16.
Process for the treatment and/or prevention of a
disease or condition selected from oncological
diseases, characterised in that an effective amount of
a pharmaceutical dosage form according to any of
claims 1 to 15 is administered orally to a patient
once or several times daily. 17. A compacted
intermediate comprising BEBW 2992 MA2 (API salt) in
fopn of a powder obtainable by a compaction step
selected from roller compaction, briquetting or
slugging, combined with at least one sieving step
after compaction, optionally in mixture with a
lubricant in an amount of 0 to 2.0 % calculated on the
amount of API salt by weight. 18. The compacted
intermediate of claim 17 characterized by a particle
size distribution of xlO < 200 mm, l mm < x50 < 300
mm, 75 mm < x90 < 600 mm. 19. The compacted
intermediate of claim 17 characterized by a poured
density (pp ) in the range of 0.2 g/mL < Pp < 1.0 g/mL
and/or aHausner Factor (HF) in the range of 1.00 < HF
< 1.30. 20. An intermediate or final blend prepared
from the compacted intermediate of any of claims 17 to
19. 21. The intepnediate or final blend according to
claim 20, further characterized by contents selected
from components (a) to (g): (a) compacted intermediate
of BIBW 2992 MA2 in an amount of about 1 to 99 % by
weight, 



(b) optionally one or more carriers in an amount of
about 10 to 99 % by weight, (c) one or more binders in
an amount of about 0 to 99 % by weight, (d) one or
more glidants in an amount of about 0 to 10 % by
weight, (e) one or more disintegrants in an amount of
about 0 to 10 % by weight, (f) one or more lubricants
in an amount of about 0 to 10 % by weight, and (g) 0
to 10 % by weight of further excipients and/or
adjuvants,wherein presence of at least one of
components (b) to (g) is mandatory but also two up to
at most all six of the optional components (b) to (g)
are allowed to be present in addition to component (a)
in the intermediate and final blend, the sum of all
components adding to 100%. 22. Solid oral formulations
ready for use/ingestion prepared from the compacted
intermediate of BIBW 2992 MA2 according to any of
claims 17 to 19 or from an intermediate blend
according to claim 20 or 21. 23. Solid oral
formulations according to claim 22 selected from
powders, granules, pellets, tablets, capsules,
chewable tablets, dispersible tables, troches and
lozenges. 24. Solid oral tablet according to claim 22,
obtained by direct compression of a final blend
according to claim 20 or 2 1 or by tableting of
pellets or granules obtained by conventional wet-, dry
or hot-melt granulation of an intermediate blend
according to claim 20 or 21. 25. The tablet of claim
24, said tablet being uncoated or coated, e.g.
film-coated. 26. The tablet of claim 24 or 25,
comprising 1 to 150 mg of the API, based on BIBW 2992
(the free base). 27. The tablet of claim 24, 25 or 26,
comprising 1 to 150 mg of BIBW 2992, 50 to 500 mg of
carrier, binder or a combination thereof, 0.1to 5mg of
a glidant, 1 to 15 mg of a disintegrant, and 1 to 15
mg of a lubricant. 28. Solid fomulation of any of
claims 22 to 27, packaged in PVC -blisters,
PVDC-blisters or a moisture-proof packaging material
such as aluminium foil blister packs, alu/alu blister,
transparent or opaque polymer blister with pouch,
polypropylene tubes, colored blister materials, tubes,
brown glass bottles glass bottles and HDPE bottles
optionally containing a child-resistant feature,
optionally comprising a desiccant such as molecular
sieve or silica gel.29. A method for producing the
compacted intermediate of BIBW 2992 MA2 in form of a
powder comprising a compaction step selected from
roller compaction, briquetting or slugging, combined
with at least one sieving step. 30. The method of
claim 29, wherein the roller compaction step is
carried out with - BIBW 2992 MA2 alone or, optionally,
with - a pre-blend of BEBW 2992 MA2 with 0 to 1.0% of
a lubricant in a freefall or tumble blender to prevent
major sticking on the compaction rolls. 31. The method
of claim 30, wherein the roller compaction step is
carried out on a roller compactor - optionally with
horizontally, vertically or 45° angle alignment of the
compaction rolls, - which may be smooth or shaped on
their surface; 



using a compaction force varing - between 1 kN/cm and
20 kN/cm, at a compaction speed of the compaction
rolls - between 1 rpm and 30 rpm, and a gap width
between the compaction rolls - between 1mm and 10 mm. 


