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Method of Treating Gastrointestinal Stromal Tumors

The present invention relates to a method of treating gastrointestinal stromal tumors (GIST)

in a human patient population using a combination comprising (a) a c-kit inhibitor and (b) a

PI3K inhibitor or FGFR inhibitor.

GIST are the most frequent mesenchymal tumors of the gastrointestinal tract. These tumors

are thought to arise from the interstitial cells of Cajal, which compose the myenteric plexus

found in the stomach and bowel. Primary GIST most frequently occur in the stomach (50-

60%), small bowel (20-30%), and large bowel (10%), with the esophagus, mesentery, omen¬

tum, and retroperitoneum accounting for the remaining cases. On the basis of population-

based incidence rates in Sweden, it has been estimated that approximately 5000 new cases

of GIST are diagnosed each year in the US. GIST predominantly occur in middle-aged and

older people, with a median onset age of approximately 60 years and no apparent gender

preference.

GIST may display a variety of phenotypic features, many of which correlate with patient

prognosis. Thus, a consensus meeting emphasized tumor size and mitotic index for risk

stratification of primary GIST, with such risk being correlated with tumor recurrence. At the

present time, risk stratification based on pathologic criteria is preferable to the use of such

terms as benign or malignant GIST. Patients with primary gastric GIST seem to fare slightly

better than those with intestinal tumors. GIST have a tendency to recur both locally and in

the form of peritoneal and liver metastases, with lymph-node metastases being infrequent.

Surgical resection is the mainstay of therapy for primary GIST, and the disease is typically

refractory to cytotoxic chemotherapy. The diagnosis of GIST has been facilitated by the dis¬

covery that these tumors stain positively with an immunohistochemical marker (CD1 17) pre¬

viously used to stain the interstitial cells of Cajal. The antibody used in the immunohisto¬

chemical reaction recognizes the extracellular domain of the stem-cell factor receptor, KIT.

Currently, KIT expression is a major diagnostic criterion for GIST, and few other KIT-positive

mesenchymal tumors of the gastrointestinal tract are likely to be confused with GIST; notable

exceptions include metastatic melanoma and malignant vascular tumors. Approximately 95%

of GIST stain positively for CD1 17. In most of these cases, somatic mutations can be found

in the gene encoding the KIT protein, typically in exons 11, 9 and 13. These mutations confer



a gain of function to the receptor, which becomes constitutively activated regardless of the

presence of ligand.

The mainstay of therapy for patients with primary GIST is surgical resection. However, sur¬

gery alone is generally not curative; the 5-year disease specific survival is reported to be

54%. Recurrence rates exceeding 50% within 2 years of resection of primary GIST and ap¬

proximating 90% after re-excision, underscored the need for effective postoperative treat¬

ment.

Imatinib received worldwide approval for the treatment of adult patients with KIT-positive

(CD1 17) and unresectable and/or metastatic GIST and dramatically changed the prognosis

for such patients by prolonging the overall and the progression-free-survival (PFS) and in¬

creasing the 5-year survival rate. Imatinib at doses ranging from 400 mg/day to 800 mg/day

is used worldwide for the treatment of patients with unresectable and/or metastatic KIT-

positive GIST. In addition, imatinib 800 mg/day significantly improves progression-free sur¬

vival (PFS) in patients with advanced GIST harboring KIT exon 9 mutations compared to

400 mg/day.

As a result of the efficacy of imatinib for the treatment of patients with unresectable and/or

metatastatic GIST, a double-blind, randomized phase III study (ACOSOGZ9001) was con¬

ducted to determine whether adjuvant treatment of adult patients with GIST following com¬

plete resection with 400 mg/day of imatinib for 12 months improved recurrence-free survival

(RFS) compared with placebo. The results of the study indicated that treatment with imatinib

significantly prolonged RFS. Based upon these data, imatinib at a dose of 400 mg/day was

approved worldwide for adjuvant treatment of adult patients following resection of GIST. Re¬

sults from SSGXVIII/AIO, a Phase III multicenter, open-label, randomized study to assess

the efficacy and safety of 400 mg imatinib once daily over 12 months or 36 months in GIST

patients following surgery, and who were estimated to be at high risk of disease recurrence

are now available. The study data confirm that 36 months of adjuvant therapy with imatinib is

well tolerated and superior to 12 months in prolonging RFS and overall survival in patients

with GIST following surgical resection.



Despite the efficacy of imatinib, the treatment of metastatic GIST remains an area of unmet

medical need with more than 50% of patients with advanced GIST progressing after 2 years

of imatinib first line therapy.

Sunitinib (Sutent®; Pfizer), approved for use following progression on imatinib, is the only

agent other than Glivec to be approved for the treatment of advanced unresectable GIST.

The agent has demonstrated efficacy in patients who have progressed on imatinib therapy.

However, Sutent's tolerability profile is a limiting factor for long-term use in GIST.

It was now found that combining a KIT inhibitor and inhibitors that target the survival path¬

ways in GIST can produce a greater therapeutic effect than that obtained by administration of

a KIT inhibitor alone.

As shown herein, the FGF2 growth factor and its receptor FGFR1 are over-expressed in pri¬

mary GIST tissue, suggesting that FGFR pathway could be a survival pathway activated in

GIST. FGFR1 , but not FGF2, is over-expressed in GIST cell lines. However, the FGFR sig¬

naling pathway is activated in GIST cell lines in the presence of exogenous FGF2. In addi¬

tion, GIST cell lines are less sensitive to the treatment of KIT inhibitors in the presence of

added FGF2. Combination of FGFR inhibitors with KIT inhibitors produces strong synergistic

activity and significantly improved efficacy in the presence of FGF2 in GIST cells, suggesting

that a combination comprising an FGFR inhibitor and a KIT inhibitor can improve the efficacy

of the current treatment strategies in GIST.

In a broader sense, the present invention provides a method of treating GIST, preferably

GIST not harboring any KIT mutations, by administering to a patient in need thereof a thera¬

peutically effective amount of a FGFR inhibitor.

Furthermore, based on observations in GIST cell lines it was now surprisingly found that pa¬

tients with GIST progressing after imatinib first line therapy, might be treated successfully

with a combination comprising (a) a c-kit inhibitor and (b) a PI3K inhibitor.

Furthermore, it is concluded that patients with GIST progressing after consecutive therapy

with imatinib and sunitinib can be treated successfully with a combination comprising (a) a c-

kit inhibitor and (b) a PI3K inhibitor.



Hence, the present invention provides a method for treating GIST in a human patient pro¬

gressing after imatinib therapy or consecutive imatinib and sunitinib therapy, comprising co¬

administration to said patient, e.g., concomitantly or in sequence, of a therapeutically effec¬

tive amount of (a) a c-kit inhibitor and (b) a PI3K inhibitor or FGFR inhibitor. More broadly,

the present invention provides a method for treating GIST in a human patient in need thereof,

comprising co-administration to said patient, e.g., concomitantly or in sequence, of a thera¬

peutically effective amount of (a) a c-kit inhibitor and (b) a PI3K inhibitor or FGFR inhibitor.

In a further aspect, the present invention relates to the use of a combination comprising (a) a

c-kit inhibitor and (b) a PI3K inhibitor or FGFR inhibitor for the manufacture of a medicament

for the treatment of GIST, especially GIST progressing after imatinib first line therapy.

A further aspect of the invention relates to a combination comprising (a) a c-kit inhibitor and

(b) a PI3K inhibitor or FGFR inhibitor for the treatment of GIST, especially GIST progressing

after imatinib therapy or GIST progressing after imatinib and sunitinib therapy.

Short Description of the Figures

Figure 1: FGF2 and FGFR1 are highly expressed in primary GISTs. Raw data (CEL files) of

the expression profiles for 30,094 primary tumors were normalized by MAS5 algorithm using

150 as the target value.

Figure 2 : FGF2 expression is substantially higher in KIT-positive primary gastrointestinal

stromal tumors (GISTs) than in other human primary tumor tissues. GAPDH Western blot is

shown as a loading control.

Figure 3 : FGFR pathway is activated in GIST cell lines in the presence of various concentra¬

tions of added FGF2. FRS2 Tyr-Phosphorylation was used as the readout of FGFR signal¬

ing activation and measured by Western blot in the GIST cell lines. Total FRS2 level is

shown as the loading control.

Figure 4 : GIST cell lines are less sensitive to the treatment of a KIT inhibitor AMN 107 (ni-

lotinib) in the presence of added FGF2. GIST-T1 and GIST882 cell lines were treated with



AMN107 for 3 days with serial dilutions of the KIT inhibitor AMN 107 in the absence or pres¬

ence of 50 ng/ml, 25 ng/ml, 12 ng/ml FGF2. Relative cell growth was measured by Cell Titer

Glo assay and expressed as a percentage of DMSO-treated cells.

Figure 5 : Combination effect of imatinib plus BGJ398 in GIST-T1 and GIST882 in the ab¬

sence and of presence of 20 ng/ml FGF2. The left panels show the percent inhibition relative

to DMSO-treated cells for each single agent and combination treatments. Increasing concen¬

trations of imatinib (CGP057148B) are shown along the left column from bottom to top and

increasing concentrations of BGJ398 along the bottom row from left to right. The middle pan¬

els show the excess inhibition for each point in the left panels. Excess inhibition was deter¬

mined based on the Loewe synergy model that measures the effect on growth relative to

what should be expected if the two drugs only function additively. Positive numbers indicate

synergy, and negative numbers antagonism. The right panels are the isobolograms that dis¬

play the interactions between the two compounds. The red straight lines connecting the dos¬

es of imatinib and BGJ398 represent the additive effect. Blue curves that lie below and to the

left of the straight lines represent synergism.

Figure 6 : Combination effect of nilotinib plus BGJ398 in GIST cell lines in the presence of 20

ng/ml FGF2.

The expression "c-kit inhibitor" as used herein includes, but is not limited to, 4-(4-

methylpiperazin-1-ylmethyl)-N-[4-methyl-3-(4-(pyridin-3-yl)pyrimidin-2-ylamino)phenyl]-

benzamide (Imatinib), 4-methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyl]amino]-/V-[5-(4-methyl-1 H-

imidazol-1-yl)-3-(trifluoromethyl)phenyl] benzamide (Nilotinib), masitinib, sunitinib, sorafenib ,

regorafeinib, motesanib, and, respectively, the pharmaceutically acceptable salts thereof.

In a preferred embodiment the c-kit inhibitor employed is Imatinib. Imatinib is specifically dis¬

closed in the patent applications US 5,521,184, the subject-matter of which is hereby incorpo¬

rated into the present application by reference. Imatinib can also be prepared in accordance

with the processes disclosed in WO03/066613. For the purpose of the present invention,

Imatinib is preferably applied in the form of its mono-mesylate salt. Imatinib mono-mesylate

can be prepared in accordance with the processes disclosed in US 6,894,051. Comprised by

the present invention are likewise the corresponding polymorphs, e.g. crystal modifications,

which are disclosed in US 6,894,051 .



ln a further preferred embodiment of the method described herein the mono-mesylate salt of

Imatinib is administered orally in dosage forms as described in US 5,521 ,184, US 6,894,051

or US 2005-0267125. The mesylate salt of Imatinib is marketed under the brand Glivec®

(Gleevec®). A preferred oral daily dosage of Imatinib is 200 - 600 mg, in particular 400

mg/day, administered as a single dose or divided into multiple doses, such as twice daily

dosing.

In a further preferred embodiment of the present invention, the c-kit inhibitor employed is Ni¬

lotinib. Nilotinib and the process for its manufacture are disclosed in WO 04/005281 , which is

hereby incorporated into the present application by reference. Pharmaceutically acceptable

salts of Nilotinib are especially those disclosed in WO2007/01 5871 . For the purpose of the

present invention, Nilotinib is preferably applied in the form of its mono-hydrochloride mono-

hydrate salt. WO2007/015870 discloses certain polymorphs of nilotinib and its pharmaceuti¬

cally acceptable salts useful for the present invention.

In a further preferred embodiment of the method described herein the mono-hydrochloride

salt of Nilotinib is administered orally in dosage forms as described in WO2008/037716. The

mono-hydrochloride salt of Nilotinib is marketed under the brand Tasigna®. A preferred oral

daily dosage of Nilotinib is 200 - 1200 mg, e.g. 800 mg, administered as a single dose or di¬

vided into multiple doses, such as twice daily dosing.

The phosphatidylinositol 3-kinases (PI3Ks) are a family of lipid kinases which phosphorylate

the 3 ' -OH group of phosphatidylinositols in the lumen side of the cell membrane, and are in¬

volved in the regulation of a wide range of cellular processes. In response to lipid phosphory¬

lation (PIP2 to PIP 3) various signaling proteins, including the protein serine-threonine kinase

AKT, are recruited to the plasma membrane, where they become activated and initiate a sig¬

nal transduction cascade.

There are three classes of PI3Ks (l-lll), and currently 8 members of the family are known.

The class I enzymes consist of heterodimers having a regulatory (p85) domain and a catalyt¬

ic (p1 10) subunit, of which there are four isoforms: p 110a, p 110β, p 110δ and p 110γ . The a

and β isoforms are ubiquitously expressed; a is linked upstream mainly to receptor tyrosine

kinases, whereas β can mediate signals from both G-protein-coupled receptors and from re-



ceptor tyrosine kinases. The δ and γ isoforms are expressed primarily in lymphocytes and

play important roles in the regulation of immune responses. The γ isoform is also highly ex¬

pressed in GIST. However, the function of γ isoform in GIST is still unknown.

A gain of function in PI3K signaling is common in many types of human cancer and include

inactivation of the PTEN tumor suppressor gene, amplification/overexpression or activating

mutations of some receptor tyrosine kinases (e.g. erbB3, erbB2, EGFR), amplification of ge¬

nomic regions containing AKT, amplification of PIK3CA (the gene encoding p 1 10a) and mu¬

tations in p 110a. More than 30% of various solid tumor types were recently found to contain

mutations of PIK3CA. From these mutation frequencies, PIK3CA is one of the most common¬

ly mutated genes identified in human cancers.

The expression "PI3K inhibitor" as used herein includes, but is not limited to those specified

below,

WO2006/1 22806 describes imidazoquinoline derivatives, which have been described to in¬

hibit the activity of lipid kinases, such as PI3-kinases. Specific imidazoquinoline derivatives

which are suitable for the present invention, their preparation and suitable pharmaceutical

formulations containing the same are described in WO2006/1 22806 and include compounds

of formula I

wherein

is naphthyl or phenyl wherein said phenyl is substituted by one or two substituents inde¬

pendently selected from the group consisting of Halogen; lower alkyl unsubstituted or substi¬

tuted by halogen, cyano, imidazolyl or triazolyl; cycloalkyl; amino substituted by one or two



substituents independently selected from the group consisting of lower alkyl, lower alkyl sul-

fonyl, lower alkoxy and lower alkoxy lower alkylamino; piperazinyl unsubstituted or substitut

ed by one or two substituents independently selected from the group consisting of lower alkyl

and lower alkyl sulfonyl; 2-oxo-pyrrolidinyl; lower alkoxy lower alkyl; imidazolyl;

pyrazolyl; and triazolyl;

R2 is O or S ;

R3 is lower alkyl;

R4 is pyridyl unsubstituted or substituted by halogen, cyano, lower alkyl, lower alkoxy or p i

perazinyl unsubstituted or substituted by lower alkyl; pyrimidinyl unsubstituted or substituted

by lower alkoxy; quinolinyl unsubstituted or substituted by halogen;

quinoxalinyl; or phenyl substituted with alkoxy

R5 is hydrogen or halogen;

n is 0 or 1;

R is oxido; with the proviso that if n=1 , the N-atom bearing the radical R has a positive

charge;

R7 is hydrogen or amino;

or a tautomer thereof, or a pharmaceutically acceptable salt, or a hydrate or solvate thereof.

The radicals and symbols as used in the definition of a compound of formula I have the

meanings as disclosed in WO2006/1 22806 which publication is hereby incorporated into the

present application by reference.

A preferred compound of the present invention is a compound which is specifically described

in WO2006/1 22806. A very preferred compound of the present invention is 2-methyl-2-[4-(3-

methyl-2-oxo-8-quinolin-3-yl-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-propionitrile and

its monotosylate salt (COMPOUND A). The synthesis of 2-methyl-2-[4-(3-methyl-2-oxo-8-

quinolin-3-yl-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-propionitrile is for instance d e

scribed in WO2006/1 22806 as Example 1. Another very preferred compound of the present

invention is 8-(6-methoxy-pyridin-3-yl)-3-methyl-1-(4-piperazin-1-yl-3-trifluoromethyl-phenyl)-

1,3-dihydro-imidazo[4,5-c]quinolin-2-one (COMPOUND B). The synthesis of 8-(6-methoxy-

pyridin-3-yl)-3-methyl-1-(4-piperazin-1-yl-3-trifluoromethyl-phenyl)-1 ,3-dihydro-imidazo[4,5-

c]quinolin-2-one is for instance described in WO2006/1 22806 as Example 86.



WO07/084786 describes pyrimidine derivatives, which have been found the activity of lipid

kinases, such as PI3-kinases. Specific pyrimidine derivatives which are suitable for the pre¬

sent invention, their preparation and suitable pharmaceutical formulations containing the

same are described in WO07/084786 and include compounds of formula I

or a stereoisomer, tautomer, or pharmaceutically acceptable salt th

W is CRWor N , wherein Rw is selected from the group consisting of

(1) hydrogen,

(2) cyano,

(3) halogen,

(4) methyl,

(5) trifluoromethyl,

(6) sulfonamido;

is selected from the group consisting of

(1) hydrogen,

(2) cyano,

(3) nitro,

(4) halogen,

(5) substituted and unsubstituted alkyl,

(6) substituted and unsubstituted alkenyl,

(7) substituted and unsubstituted alkynyl,

(8) substituted and unsubstituted aryl,

(9) substituted and unsubstituted heteroaryl,

(10) substituted and unsubstituted heterocyclyl,

( 1 1) substituted and unsubstituted cycloalkyl,

(12) -CORia,

(13) -C0 2R a,



(14) -CONRi aR b,

(15) -NR aRi ,

(16) -NR aCORib,

(17) -NR aS0 2R b ,

(18) -OCORi a,

wherein R a , and R b are independently selected from the group consisting of

(a) hydrogen,

(b) substituted or unsubstituted alkyl,

(c) substituted and unsubstituted aryl,

(d) substituted and unsubstituted heteroaryl,

(e) substituted and unsubstituted heterocyclyl, and

(f) substituted and unsubstituted cycloalkyl;

R2 is selected from the group consisting

(1) hydrogen,

(2) cyano,

(3) nitro,

(4) halogen,

(5) hydroxy,

(6) amino,

(7) substituted and unsubstituted alkyl,

(8) -COR 2a , and

(9) -NR2aCOR2b , wherein R2a , and R2b are independently selected from the group

consisting of

(a) hydrogen, and

(b) substituted or unsubstituted alkyl; R3 is selected from the group consisting of

(1) hydrogen,

(2) cyano,

(3) nitro,

(4) halogen,



(5) substituted and unsubstituted alkyl,

(6) substituted and unsubstituted alkenyl,

(7) substituted and unsubstituted alkynyl,

(8) substituted and unsubstituted aryl,

(9) substituted and unsubstituted heteroaryl,

(10) substituted and unsubstituted heterocyclyl,

( 1 1) substituted and unsubstituted cycloalkyl,

(12) -COR3a ,

(15) -NR3aS0 2R3b ,

(16) -OR3a ,

(17) -SR3a ,

(18) -SOR3a ,

(19) -S0 2R3 , and

(20) -S0 2NR3 R3b , wherein R3 , and R3b are independently selected from the

group consisting of

(a) hydrogen,

(b) substituted or unsubstituted alkyl,

(c) substituted and unsubstituted aryl,

(d) substituted and unsubstituted heteroaryl,

(e) substituted and unsubstituted heterocyclyl, and

(f) substituted and unsubstituted cycloalkyl;

andR4 is selected from the group consisting of

(1) hydrogen, and

(2) halogen.

The radicals and symbols as used in the definition of a compound of formula I have the

meanings as disclosed in WO07/084786 which publication is hereby incorporated into the

present application by reference.

A preferred compound of the present invention is a compound which is specifically described

in WO07/084786. A very preferred compound of the present invention is 5-(2,6-di-morpholin-

4-yl-pyrimidin-4-yl)-4-trifluoromethyl-pyridin-2-ylamine (COMPOUND C). The synthesis of 5-



(2,6-di-morpholin-4-yl-pyrimidin-4-yl)-4-trifluoromethyl-pyrid is described in

WO07/084786 as Example 10.

A further preferred PI3K inhibitor of the present invention is (S)-pyrrolidine-l ,2-dicarboxylic

acid 2-amide 1-({4-methyl-5-[2-(2,2,2-trifluoro-1 ,1-dimethyl-ethyl)-pyridin-4-yl]-thiazol-2-yl}-

amide) (COMPOUND D) or a pharmaceutically acceptable salt thereof. The synthesis of (S)-

Pyrrolidine-1 ,2-dicarboxylic acid 2-amide 1-({4-methyl-5-[2-(2,2,2-trifluoro-1 ,1-dimethyl-ethyl)-

pyridin-4-yl]-thiazol-2-yl}-amide) is for instance described in WO 2010/029082 as Example

15.

The expression "FGFR inhibitor" as used herein includes, but is not limited to

(a) brivanib, intedanib, E-7080, ponatinib, SU-6668 and AZD-4547.

(b) the compounds disclosed in WO2009/141386, and

(c) WO2006/000420 (including 3-(2,6-dichloro-3,5-dimethoxy-phenyl)-1-{6-[4-(4-ethyl-

piperazin-1-yl)-phenylamino]-pyrimid-4-yl}-1 -methyl-urea monophosphate, BGJ398). BGJ398

is a pan-FGFR kinase inhibitor inhibiting FGFR 1-3 (IC50 between 3 and 7 nM).

The following aspects of the invention are of particular importance:

( 1 .) A method of treating GIST in a human patient comprising administering to the human pa

tient in need thereof a dose effective against GIST of a combination (a) a c-kit inhibitor

and (b) a PI3K inhibitor or FGFR inhibitor, or a pharmaceutically acceptable salt thereof,

respectively, especially wherein the c-kit inhibitor is selected from imatinib, nilotinib and

masitinib, or, respectively, a pharmaceutically acceptable salt thereof.

(2.) A method of treating GIST in a human patient comprising administering to the human pa

tient in need thereof a dose effective against GIST, wherein the GIST is progressing after

imatinib therapy or after imatinib and sunitinib therapy.

(3.) A combination comprising (a) a c-kit inhibitor and (b) a PI3K inhibitor or FGFR inhibitor or

a pharmaceutically acceptable salt thereof, respectively, for the treatment of GIST.

For the purposes of the present invention, a combination comprising (a) a c-kit inhibitor and

(b) a PI3K inhibitor or FGFR inhibitor is preferably selected from

( 1 ) imatinib or a pharmaceutically acceptable salt thereof and COMPOUND A or a pharma

ceutically acceptable salt thereof,



(2) imatinib or a pharmaceutically acceptable salt thereof and COMPOUND C or a pharma¬

ceutically acceptable salt thereof,

(3) imatinib or a pharmaceutically acceptable salt thereof and COMPOUND D or a pharma¬

ceutically acceptable salt thereof,

(4) masitinib or a pharmaceutically acceptable salt thereof and COMPOUND A or a pharma¬

ceutically acceptable salt thereof,

(5) masitinib or a pharmaceutically acceptable salt thereof and COMPOUND C or a pharma¬

ceutically acceptable salt thereof, and

(6) masitinib or a pharmaceutically acceptable salt thereof and COMPOUND D or a pharma¬

ceutically acceptable salt thereof,

(7) imatinib or a pharmaceutically acceptable salt thereof and BGJ398 or a pharmaceutically

acceptable salt thereof,

(8) masitinib or a pharmaceutically acceptable salt thereof and BGJ398 or a pharmaceutically

acceptable salt thereof,

(9) nilotinib or a pharmaceutically acceptable salt thereof and BGJ398 or a pharmaceutically

acceptable salt thereof,

(10) imatinib or a pharmaceutically acceptable salt thereof and FGFR inhibitor selected from

brivanib, intedanib, E-7080, ponatinib, SU-6668 and AZD-4547.

( 1 1) a c-KIT inhibitor selected from sunitinib, sorafenib , regorafenib , motesanib or a phar¬

maceutically acceptable salt thereof, respectively, and COMPOUND A or a pharmaceutically

acceptable salt thereof,

(12) a c-KIT inhibitor selected from sunitinib, sorafenib , regorafenib , motesanib or a phar¬

maceutically acceptable salt thereof, respectively, and COMPOUND C or a pharmaceutically

acceptable salt thereof,

(13) a c-KIT inhibitor selected from sunitinib, sorafenib , regorafenib , motesanib or a phar¬

maceutically acceptable salt thereof, respectively, and COMPOUND D or a pharmaceutically

acceptable salt thereof, and

(14) a c-KIT inhibitor selected from sunitinib, sorafenib , regorafenib , motesanib or a phar¬

maceutically acceptable salt thereof, respectively, and BGJ398 or a pharmaceutically ac¬

ceptable salt thereof.

For the purposes of the present invention, the PI3K inhibitor is preferably selected from

2-methyl-2-[4-(3-methyl-2-oxo-8-quinolin-3-yl-2,3-dihydro-imidazo[4,5-c]quinolin-1-yl)-

phenylj-propionitrile, 5-(2,6-di-morpholin-4-yl-pyrimidin-4-yl)-4-trifluoromethyl-pyridin-2-



ylamine, and (S)-pyrrolidine-l ,2-dicarboxylic acid 2-amide 1-({4-methyl-5-[2-(2,2,2-trifluoro-

1,1-dimethyl-ethyl)-pyridin-4-yl]-thiazol-2-yl}-amide), or, respectively, a pharmaceutically ac

ceptable salt thereof.

The structure of the active agents identified by generic or trade names may be taken from

the actual edition of the standard compendium "The Merck Index" or from databases, e.g.

Patents International (e.g. IMS World Publications). The corresponding content thereof is

hereby incorporated by reference.

Unless mentioned otherwise, the PI3K inhibitors, c-KIT inhibitors and FGFR inhibitors are

used in a dosage as either specified in the product information of a product comprising such

inhibitor for the treatment of a proliferative disorder, or, especially if such product information

is not available, in a dosage which is determined in dose finding studies.

Suitable clinical studies in human patients are, for example, open label non-randomized,

studies in patients with GIST progressing after imatinib first line therapy. Such studies prove

in particular superiority of the claimed method of treatment compared to treatments with one

of the components of the treatment schedule alone. The beneficial effects on GIST can be

determined directly through the results of these studies (e.g. RFS or progression free survival

- PFS) or by changes in the study design which are known as such to a person skilled in the

art.



Examples

The following Example illustrates the invention described above, but is not, however, intend¬

ed to limit the scope of the invention in any way. Other test models known as such to the

person skilled in the pertinent art can also determine the beneficial effects of the claimed in¬

vention.

Example 1 - FGF receptor 1 (FGFR1) and FGF2 expression in primary GISTs

Cell lines and culture

GIST882, GIST48 and GIST430 cell lines were obtained from the Brigham and Women's

Hospital, Boston, MA. GIST882 was established from an untreated human GIST with a ho¬

mozygous missense mutation in KIT exon 13, encoding a K642E mutant KIT protein

(Tuveson DA, Willis NA, et al. Oncogene 2001 ; 20: 5054-5058). GIST48 and GIST430 were

established from GISTs that has progressed after initial clinical response to imatinib treat¬

ment (Bauer S, Yu LK, Demetri GD, Fletcher JA. Cancer Res 2006; 66: 9 153-91 6 1) . GIST48

has a primary homozygous exon 11 missense mutation (V560D) and a secondary heterozy¬

gous exon 17 missense mutation (D820A). GIST430 has a primary heterozygous exon 11 in-

frame deletion and a secondary heterozygous exon 13 missense mutation (V654A). GIST-T1

was obtained from Kochi Medical School, Kochi, Japan. It was established from a metastatic

human GIST with a heterozygous deletion of 57 bases in exon 11 of KIT (Taguchi T, Sonobe

H , Toyonaga S, et al. Lab Invest 2002; 82: 663-665).

GIST882 cells were cultured in RPMI-1640 (ATCC Catalog # 30-2001) supplemented with

15% FBS and 1% L-glutamine, GIST48 cells in F10 (Gibco/lnvitrogen Catalog # 11550-043)

supplemented with 15% FBS, 0.5% Mito+ (BD Bioscience Catalog # 355006), 1% BPE (BD

Bioscience/Fisher Catalog# 354123) and 1% L-glutamine, GIST430 cells in IMEM (Gib¬

co/lnvitrogen Catalog # 12440-053) supplemented with 15% FBS and 1% L-glutamine, and

GIST-T1 cells in DMEM (Gibco/lnvitrogen Catalog # 11965) supplemented with 10% FBS.

Cell viability assay



Imatinib and BGJ398 were dissolved in DMSO as a 10 mM stock, and subsequently diluted

with media to make a series of working solutions at concentrations (µΜ) of 0 , 0.02, 0.05,

0.16, 0.49, 1.48, 4.44, 13.3 and 40. 10,000 cells suspended in 80 µ Ι media were seeded into

each well of a 96-well cell-culture plate and grown for 24 hours prior to treatment. 10 µI of 60

µg/mL heparin (Sigma Catalog # H3149) was added to each well, and then 10 µI of 50 µg/mL

FGF2 (R&D Catalog # 233-FB/CF) or media was added to each well of the plates. 10 µI of

each of the compound dilutions described above and 10 µI of media were added to wells to a

final volume 120 µ Ι such that all pair-wise combinations as well as the single agents were

represented. Cells were incubated for 72 hrs at 37°C in a 5% C02 incubator following com¬

pound addition. Cell proliferation was measured using the CellTiter-Glo luminescent cell via¬

bility assay (Promega catalog # G755B) and Victor4 plate reader (Perkin Elmer). Synergy

scores and Cl70 calculations were determined as described elsewhere (Lehar J , Krueger AS,

et al. Nat Biotechnol 2009; 27: 659-666).

Western blotting

Protein lysates were prepared from cell monalayers using RIPA buffer (Cell Signaling Tech¬

nology Catalog # 9806) according to the procedure described by the manufacturer. Antibod¬

ies to detect phospho-KIT (Catalog # 3073S), total KIT (Catalog # 3308), phospho-AKT S473

(Catalog # 4058), total AKT (Catalog # 9272), phospho-ERK (Catalog # 9101), total ERK

(Catalog # 9107) and phospho-FRS2 (Catalog # 3864) were purchased from Cell Signaling

Technology. Antibody to GAPDH (Catalog # MAB374) was purchased from Millipore and an-

ti-FRS2(H-91) (Catalog #sc-8318) from Santa Cruz. Bound antibody was detected using the

LI-COR Odyssey Infrared Imaging System.

Results

Novartis OncExpress database contains both internally and publically deposited expression

data for 30,094 primary tumors, including 110 GIST samples, profiled by Affymetrix Human

Genome U133A or U133 Plus 2.0 arrays. In addition to the known GIST-specific genes, such

as KIT, ETV1 and PRKCQ, FGF2 and its receptor FGFR1 showed the highest average ex¬

pression levels in GIST among 4 1 tumor types included in this dataset (Figure 1), suggesting

that FGFR pathway could be a survival pathway in GIST. FGF2 was also found to be over-

expressed at the protein level in primary GISTs (Figure 2). FGFR1 , but not FGF2, is over-



expressed in GIST cell lines. However, the FGFR signaling pathway was activated when var¬

ious concentrations of exogenous FGF2 was added (Figure 3).

GIST-T1 and GIST882 are sensitive to KIT inhibition achieved by nilotinib (AMN107) treat¬

ment (Figure 4). However, these two cell lines were shown to be less sensitive to KIT inhibi¬

tion in the presence of added FGF2 with the Gl50 values shifted greater than 10 fold (Figure

4), suggesting that FGFR signaling can function as a survival pathway once activated. There¬

fore, combining a KIT inhibitor and a potent FGFR inhibitor should enhance the growth inhibi¬

tion in the GIST cell lines.

BGJ398 is an orally active, potent and selective inhibitor of FGFRs. To determine the single

agent and combination effects of combining the FGFR inhibitor BGJ398 and the KIT inhibitor

imatinib (CGP057148B) on the growth inhibition of GIST cells, we compared the proliferation

responses for cells treated with dose ranges of each compound alone and pair-wise combi¬

nations for 3 days. As a single agent, imatinib was efficacious in inhibiting GIST-T1 and

GIST882 growth in the absence of FGF2 (Figure 5). In the presence of added FGF2, these

two cell lines were less sensitive to imatinib treatment (Figure 5), similar to the results shown

in Figure 4 . BGJ398 did not significantly affect the viability of GIST cell lines, either in the

presence or the absence of FGF2 (Figure 5). However, BGJ398 combination with a KIT in¬

hibitor (imatinib or nilotinib) resulted in strong combination effects in the presence of FGF2 in

GIST cells. Combination effects were shown in Figure 5 and determined by combination indi¬

ces at a 70% inhibitory effect (Cl 70) that measure dose shifting yielding 70% growth inhibition

and by synergy scores that measure overall synergy observed across the entire dose matrix¬

es (Lehar J , Krueger AS, al. Nat Biotechnol 2009; 27: 659-666).

Also the combination of nilotinib and BGJ398 shows synergy in GIST cell lines even in the

presence of FGF2 (Figure 6).

Conclusion

The expression profiles of more than 30,000 primary tumors show that FGF receptor 1

(FGFR1 ) and its ligand, FGF2, are highly expressed in primary GISTs, suggesting that the

FGFR pathway is activated in GISTs. In addition, the FGFR pathway, when activated, can

function as a survival pathway in GIST cell lines, making them less sensitive to KIT inhibition.



However, combining FGFR inhibitors with KIT inhibitors resulted in strong synergistic and ro¬

bust inhibition of the growth of GIST cell lines and restored complete growth inhibition by

imatinib inhibition. These results suggest that a combination comprising an FGFR inhibitor

and a KIT inhibitor can improve the current therapeutic strategy in GIST.

Example 2 - Effects of imatinib in combination with PI3K inhibitors on the growth of

GIST cell lines

The effects of COMPOUND A , COMPOUND C, COMPOUND D and of imatinib have been

evaluated both as single agents and in combination in patient-derived GIST882 (expressing

K642E mutant KIT), GIST48 (expressing V560D/D830A KIT), GIST430 (expressing

ex1 1del/V654A KIT) and GIST-T1 (expressing ex1 1del KIT) cell lines. As single agents

imatinib potently inhibited the proliferation of the GIST882, GIST430 and GIST-T1 cell lines

(GIST48 being imatinib resistant) and COMPOUND A and COMPOUND C inhibited the pro¬

liferation of all four cell-lines at low micromolar concentrations, whereas COMPOUND D

showed little or no effect on the proliferation of any of the cell-lines. When the antiproliferative

effects of imatinib and COMPOUND A were evaluated in combination, growth suppression

was observed in excess of the percent inhibition achieved by imatinib or COMPOUND A sin¬

gle agent treatment in GIST882 and GIST430 cell-lines. When the antiproliferative effects of

imatinib and COMPOUND C were evaluated in combination, growth suppression was ob¬

served in excess of the percent inhibition achieved by imatinib or COMPOUND C single

agent treatment in both the GIST882 and GIST430 cell-lines. When the antiproliferative ef¬

fects of imatinib and COMPOUND D were evaluated in combination, growth suppression was

observed in excess of the percent inhibition achieved by imatinib or COMPOUND D single

agent treatment in the imatinib insensitive GIST48 and GIST430 cell-lines.

Table 1

Imatinib com¬ Synergy Score for inhibition of GIST cell proliferation

bined with GIST882 GIST-T1 GIST48 GIST430

COMPOUND A 5.07 1.10 0.38 2.06

COMPOUND C 1.90 1.29 1.20 1.96

COMPOUND D 0.46 1.06 1.98 2.04

Imatinib corn- Combination Index for 70% inhibition of GIST cell proliferation



bined with GIST882 GIST-T1 GIST48 GIST430

COMPOUND A 0.194 0.493 1.25 0.260

COMPOUND C 0.597 0.782 0.716 0.252

COMPOUND D - 0.988 1.18 0.791

Synergy is quantified either as the 'weighted' Synergy Score, S (where S ≤ 1 indicates either

some additivity or no cooperativity or, S > 1 suggests of some synergy and S > 2 indicates

significant synergy) or as Combination Indices, C I (where C I = 1 indicates dose additivity, C I

< 0.5 indicates "real" synergy (2x dose shift), C I < 0.3 indicates "useful" synergy (3x shift) and

C I < 0.1 indicates "strong" synergy (10x shift). Significant assessments of synergy are indi¬

cated in bold-type.

Example 3: Single-arm dose-finding phase lb study of imatinib in combination with the oral

phosphatidyl-inositol 3-kinase (PI3-K) inhibitor COMPOUND C in patients with Gastrointesti¬

nal Stromal Tumor (GIST) who failed prior therapy with imatinib and sunitinib

Inclusion criteria:

1. Male or female patients > 18 years of age

2 . WHO performance status (PS) of 0-2

3 . Histologically confirmed diagnosis of GIST that is unresectable or metastatic

4 . Available tissue specimen:

• Dose-escalation cohorts: patients must have available archival tumor tissue which

can be shipped during the course of the study

• Dose-expansion cohort: patients must have available archival tumor tissue which

can be shipped during the course of the study and must agree to a fresh pre-

treatment biopsy.

5 . Failed prior therapy with imatinib followed by sunitinib for the treatment of unresectable or

metastatic GIST. Note the following specific criteria for the two phases of the trial:

• Dose-escalation cohorts: patients who failed prior therapy with imatinib and then

have failed therapy with sunitinib. Treatment failure may be due to either disease

progression on therapy (both imatinib and sunitinib) or intolerance to therapy

(sunitinib).



Dose-expansion cohort: patients must have documented disease progression on

both imatinib and sunitinib. In addition, patients may have had no more than two

lines of prior therapy (i.e. treatment with imatinib followed by treatment with

sunitinib).



WHAT IS CLAIMED IS:

1. Method of treating GIST in a human patient comprising administering to the human patient

in need thereof a dose effective against GIST of a combination (a) a c-kit inhibitor and (b)

a PI3K inhibitor or FGFR inhibitor, or a pharmaceutically acceptable salt thereof, respec

tively.

2 . Method according to any one of claims 1, wherein the c-kit inhibitor is selected from

imatinib, nilotinib and masitinib, or, respectively, a pharmaceutically acceptable salt there

of.

3 . Combination comprising (a) a c-kit inhibitor and (b) a PI3K inhibitor or FGFR inhibitor, or a

pharmaceutically acceptable salt thereof, respectively, for the treatment of GIST.

4 . Method according to claim 1 or 2 or combination according to claim 3 , wherein the GIST is

progressing after imatinib therapy.

5 . Method according to claim 1 or 2 or combination according to claim 3 , wherein the GIST is

progressing after imatinib and sunitinib therapy.

6 . Method according to claim 2 , wherein imatinib is applied in a daily dose between 300 and

600 mg.

7 . Method according to any one of claims 1 or 2 or combination according to claim 3 , wherein

the PI3K inhibitor is selected from 2-methyl-2-[4-(3-methyl-2-oxo-8-quinolin-3-yl-2,3-

dihydro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-propionitrile, 5-(2,6-di-morpholin-4-yl-

pyrimidin-4-yl)-4-trifluoromethyl-pyridin-2-ylamine, and (S)-pyrrolidine-l ,2-dicarboxylic acid

2-amide 1-({4-methyl-5-[2-(2,2,2-trifluoro-1 ,1-dimethyl-ethyl)-pyridin-4-yl]-thiazol-2-yl}-

amide), or, respectively, a pharmaceutically acceptable salt thereof.















A . CLASSIFICATION O F SUBJECT MATTER

INV. A61K31/4439 A61K31/4745 A61K31/506 A61K31/5377 A61K45/06
ADD.

According to International Patent Classification (IPC) o r to both national classification and IPC

B . FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

A61K

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

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

EPO-Internal , BIOSIS, CHEM ABS Data, EMBASE, WPI Data

C . DOCUMENTS CONSIDERED TO B E RELEVANT

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

WO 2008/127594 A2 (EXELIXIS INC [US] ; LAMB 1-6
PETER [US] ; MATTHEWS DAVID [US] )
23 October 2008 (2008-10-23)
page 61 , paragraph 183 7
page 365 , paragraph 257
page 451 , paragraph 343

W0 2006/122806 A2 (N0VARTIS AG [CH] ;
N0VARTIS PHARMA GMBH [AT] ;
GARCIA-ECHEVERRIA CARLOS)
23 November 2006 (2006-11-23)
c i ted i n the appl i cati on
page 16, paragraph 2 - paragraph 4
page 46; exampl e 1

-/-

X| Further documents are listed in the continuation of Box C . See patent family annex.

* Special categories of cited documents :
"T" later document published after the international filing date o r priority

date and not in conflict with the application but cited to understand
"A" document defining the general state of the art which is not considered the principle o r theory underlying the invention

to be of particular relevance

"E" earlier application o r patent but published o n or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel o r cannot be considered to involve an inventive

"L" documentwhich may throw doubts on priority claim(s) orwhich is step when the document is taken alone
cited to establish the publication date of another citation o r other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition o r other combined with one o r more other such documents, such combination
means being obvious to a person skilled in the art

"P" document published prior to the international filing date but later than
the priority date claimed "&" document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

8 February 2013 11/03/2013

Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,
Fax: (+31-70) 340-3016 Terenzi , Carl a



C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

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

WO 2007/084786 Al (NOVARTIS AG [CH] ;
BURGER MATTHEW [US] ; NI ZHI -JI E [US] ;
PECCHI SABINA) 26 July 2007 (2007-07-26)
c i ted i n the appl i cati on
page 3 , paragraph 4
page 139 ; exampl e 10
c l aims 40, 42 , 46

W0 2010/029082 Al (NOVARTIS AG [CH] ;
CARAVATTI GIORGIO [CH] ; FAI RHURST ROBIN
ALEC [GB] ; F) 18 March 2010 (2010-03-18)
c i ted i n the appl i cati on
page 32 , l i ne 9 - l i ne 16
page 33 , l i ne 13
page 55 ; exampl e 15

GUPTA P ET AL: "Gastroi ntesti nal stromal 1-6
tumor" ,
SURGICAL ONCOLOGY, BLACKWELL SCI ENTI FIC
PUBL. , OXFORD, GB,
vol . 17 , no. 2 , 1 August 2008 (2008-08-01)
, pages 129-138, XP022609706,
ISSN : 0960-7404, D0I :
10. 1016/J . SURONC. 2007 . 12 .002
[retri eved on 2008-01-30]
page 133 , r i ght-hand col umn , paragraph
second

RAY-COQUARD I ET AL: "Combi nati on therapy 1-6
for gastroi ntesti nal stromal tumors :
Evi dence from recent c l i n i cal tri a l s " ,
CLINICAL INVESTIGATION , ,
vol . 1 , no. 6 , 1 June 2011 (2011-06-01) ,
pages 825-836, XP009165308,
abstract
page 826, l eft-hand col umn , l i ne 7 - l i ne
17
page 828, r i ght-hand col umn , l i ne 27
l i ne 36

BYRON S A ET AL: " FGFR2 as a mol ecul ar 1-6
target i n endometri a l cancer" ,
FUTURE ONCOLOGY, FUTURE MEDICINE LTD. ,
LONDON , GB,
vol . 5 , no. 1 , 1 January 2009 (2009-01-01)
, pages 27-32 , XP009165280,
ISSN : 1479-6694, D0I :
10.2217/14796694.5 . 1 .27
page 30, l eft-hand col umn , l ast paragraph
page 30, r i ght-hand col umn , l i ne 5 - l i ne
9

-/--



C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

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

HEINZLE C ET AL: "Targeti ng 1-6
f i brobl ast-growth-f actor-receptor-dependen
t s i gnal i ng for cancer therapy" ,
EXPERT OPINION ON THERAPEUTIC TARGETS,
ASHLEY PUBLICATIONS, LONDON , GB,
vol . 15 , no. 7 , 1 July 2011 (2011-07-01) ,
pages 829-846, XP009165276,
ISSN : 1472-8222 , DOI :
10. 1517/14728222 .2011 .566217
the whol e document



INTERNATIONAL SEARCH REPORT

Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

□ Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

□ Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

3 . □I I Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. Ill Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

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

see addi t i onal sheet

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

□ As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.

As only some of the required additional search fees were timely paid by the applicant, this international search report covers
' ' only those claims for which fees were paid, specifically claims Nos. :

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

Remark on Protest I IThe additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
' ' fee was not paid within the time limit specified in the invitation.

I INo protest accompanied the payment of additional search fees.

Form PCT/ISA/21 0 (continuation of first sheet (2)) (April 2005)



International Application No. PCT/ US2012/ 061532

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

Thi s Internati onal Searchi ng Authori t y found mul t i pl e (groups of)
i nventi ons i n thi s i nternati onal appl i cati on , as fol l ows :

1. c l aims : 7 (compl etely) ; l-6(parti al ly)

combi nati ons compri si ng a c-ki t i nhi bi tor and a PI3K
i nhi bi tor for use i n the treatment of GIST

2 . c l aims : l-6(parti al ly)

combi nati ons compri si ng a c-ki t i nhi bi tor and a FGFR

i nhi bi tor for use i n the treatment of GIST



Patent document Publication Patent family Publication
cited in search report date member(s) date

WO 2008127594 A2 23-10-2008 AU 2008239668 Al 23-10 2008
CA 2684056 Al 23-10 2008
CN 101959516 A 26-01 2011
CO 6140024 A2 19-03 2010
CR 11099 A 19-01 2010
EA 200970935 Al 30-04 2010
EC SP099723 A 31-03 2010
EP 2139483 A2 06-01 2010
P 2010523669 A 15-07 2010

KR 20100019436 A 18-02 2010
MA 31335 Bl 01-04 2010
NZ 580009 A 29-06 2012
SV 2009003390 A 21-05 2010
US 2011123434 Al 26-05 2011
O 2008127594 A2 23-10 2008

ZA 200906765 A 26-05 2010

W0 2006122806 A2 23-11-2006 AR 054127 Al 06-06 -2007
AT 535526 T 15 -12 -2011
AU 2006249071 Al 23 -11 -2006
BR PI0610321 A2 15 -06 -2010
CA 2608496 Al 23 -11 -2006
CN 101495477 A 29 -07 -2009
CN 102796099 A 28 -11 -2012
CR 9504 A 31-07 -2008
DK 1888578 T3 2 -02 -2012
DK 2270008 T3 14 -01 -2013
DK 2292617 T3 08 -10 -2012
EA 200702387 Al 3 -06 -2008
EP 1888578 A2 2 -02 -2008
EP 2270008 Al 05 -01 -2011
EP 2292617 Al 09 -03 -2011
ES 2378463 T3 12 -04 -2012
ES 2391161 T3 22 -11 -2012
GT 200600193 A 15 -01 -2007
HK 1115871 Al 31-08 -2012
P 2008540599 A 2 -11 -2008
P 2012255008 A 27-12 -2012

KR 20080009724 A 29 -01 -2008
MA 29462 Bl 02 -05 -2008
N I 200700296 A 24 -07 -2008
NZ 562890 A 24 -12 -2010
PE 00042007 Al 3 -01 -2007
PT 1888578 E 2 -02 -2012
S I 1888578 Tl 29 -02 -2012
S I 2270008 Tl 31-01 -2013
SM AP200700051 A 28 -11 -2007
US 2008194579 Al 14 -08 -2008
US 2010056558 Al 04 -03 -2010
US 2011251202 Al 13 -10 -2011
US 2012207751 Al 16 -08 -2012
WO 2006122806 A2 23 -11 -2006
ZA 200709074 A 25 -09 -2008

WO 2007084786 Al 26-07-2007 AR 059087 Al 12-03-2008
AT 478064 T 15-09-2010
AU 2007206048 Al 26-07-2007
BR PI0707189 A2 26-04-2011

page 1 of 2



Patent document Publication Patent family Publication
cited in search report date member(s) date

CA 2636993 Al 26-07-2007
CN 101389622 A 18-03-2009
DK 1984350 T3 15-11-2010
EA 200801680 Al 30-12-2008
EC SP088630 A 29-08-2008
EP 1984350 Al 29-10-2008
EP 2261223 Al 15-12-2010
ES 2351172 T3 01-02-2011
GE P20115147 B 25-01-2011
GT 200800143 A 11-06-2009
HK 1122031 Al 31-12-2010
HN 2008001144 A 08-04-2011
HR P20100603 Tl 31-12-2010

P 2009527464 A 30-07-2009
KR 20080096776 A 03-11-2008
MA 30208 Bl 02-02-2009
ME P3908 A 10-02-2010
MY 144233 A 15-08-2011
NZ 569771 A 29-07-2011
PE 13222007 Al 27-01-2008
PT 1984350 E 11-11-2010
RS 51548 B 30-06-2011
SI 1984350 Tl 31-12-2010
SM AP200800048 A 13-08-2008
SV 2008002984 A 17-08-2010
T 200808786 A 16-02-2008
US 2010249126 Al 30-09-2010
US 2012225859 Al 06-09-2012

O 2007084786 Al 26-07-2007
ZA 200806017 A 27-01-2010

W0 2010029082 Al 18-03-2010 A R 073369 Al 03 -11 -2010
AU 2009290904 Al 18 -03 -2010
CA 2734819 Al 18 -03 -2010
CN 102149711 A 1 -08 -2011
CO 6351738 A2 2 -12 -2011
DO P2011000070 A 31 -03 -2011
EA 201100447 Al 31 -10 -2011
EC SP11010880 A 29 -04 -2011
EP 2331537 Al 15 -06 -2011

P 2012502080 A 26 -01 -2012
KR 20110038737 A 14 -04 -2011
MA 32604 Bl 01 -09 -2011
NZ 590754 A 31 -08 -2012
PA 8841901 Al 28 -06 -2010
PE 07962011 Al 04 -11 -2011
SM AP201100019 A 06 -05 -2011
SV 2011003853 A 16 -05 -2011
T W 201014851 A 16 -04 -2010
US 2010105711 Al 29 -04 -2010
US 2012263712 Al 18 -10 -2012
UY 32096 A 3 -04 -2010
WO 2010029082 Al 18 -03 -2010

page 2 of 2


	abstract
	description
	claims
	drawings
	wo-search-report

