| DESCRI PTI ON METHOD FOR TREATI NG CANCER BY COMBI NED USE OF DRUGS
Technical Field [0001] The present invention relates to a
nmedi ci ne, particularly to a conposition for cancer treatnent to be
used in conmbination with taxane-fam |y janti-tunor agent(s), which
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In the clinical field, for the purpose of increasing the drug efficacy or expanding
the anticancer spectrum, multi-drug combination therapy which combines a taxane-family
anti-tumor agent and another anti-tumor agent having a different mechanism of action is
practiced. For example, using paclitaxel and carboplatin in combination (Cancer, 1996,
77:2458-63), docetaxel and cisplatin in combination (Eur. J. Surg, Oncol. 2006, 32(3), 297-
302) or the like is known. Further, in the various databases provided by the U.S. Food
and Drug Administration (FDA), for example, in "Drugs @ FDA"
(http:/fwww.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfin) or in the website of the
European Medicines Agency (EMA) (http://www.ema.europa.ew/), clinical regimens for
using paclitaxel or docetaxel with other anti-tumor agents in combination are disclosed.

[0003]

In general, if the dosage of an anti-tumor agent is increased, side effects also
appear proportionally thereto, and thus, it is necessary to take caution in the administration
of the anti-tumor agent. Therefore, in regard to the administration of an anti-tumor agent,
the maximum tolerated dose (MTD) is set from the viewpoint of side effects, and the



2 dosage is limted. Furthernore, for exanple, according to the
package insert of Taxol Injection (registered trademark; trade nane
of paclitaxel) on a website for providing information on
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[ O0QINon-Patent Document 5); and that the compound is also effective for inflammatory
keratosis, keratosis, or inflammatory skin diseases (Patent Document 3).
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In regard to iNOS, expression is recognized in various types of cells such as
epithelial cells, smooth muscie cells, macrophages and the like, and expression thereof is
induced at the transcription level by cytokines or the like induced by infection,



It has been found by numerous studies conducted thus far, that NO
pronotes progress or netastasis of cancer, and al so suppresses the
progress or netastasis of cancer. It has been reported that NO s
action on cancer is dependent on the agtivity or localization of NOS
i sofornms, concentration or tine period of the exposure to NO, and the
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be said that the cell protecting effect of NO is not a paclitaxel-selective action.
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there are (B¢0¥tations on the dosage or usage. Thus, there is a strong
dermand for a therapeutic nethod which further increases the efficacy
agai nst v?:gi (i)us t rs.wthout increasing the dosage. Also, there is
a probl em B SEERIR¥FRE| st ance by which the anti-tunor effect is

at t enuat e®Pratderhdie Ber Sdveaatehytthe Biversiohi nued, t hough the anti-tunor agent
is effective at[ob@a begi nning of the treatnment. Means for Sol ving the

Probl ens [ 0010] . . .
Taxane-family anti-tumor agents are useful for the treatment of various tumors, but

due to their side effects, there are limitations on the dosage or usage. Thus, there is a
strong demand for a therapeutic method which further increases the efficacy against
various tumors without increasing the dosage. Also, there is a problem of acquired
resistance by which the anti-tumor effect is attenuated as the treatment is continued, though
the anti-tumor agent is effective at the beginning of the treatment.

Means for Solving the Problems

[0010]

The inventors of the present invention conducted a thorough investigation of the
method for enhancing the anti-tumor effect of taxane-family anti-tumor agents, and as a
result, they surprisingly found that when N>-[(2E)-3-(4-chlorophenyl)-2-propenoyl]-N-[2-
0x0-2-(4- {[6-(trifluoromethyl)pyrimidin-4-yl]oxy} piperidin-1-ylethyl]-3-pyridin-2-yl-L-
alaninamide is used in combination, significant anti-tumor effect enhancement is achieved,
and found the mechanism of the enhancing effect. Thus, the inventors completed the
present invention.

That is, the present invention relates to:

(1) a composition for cancer treatment, comprising FK330 or a salt thereof as an
active ingredient, which is used for combined administration in combination with one or
more anti-tumor agents selected from taxane-family anti-tumor agents.

[0011]

Further embodiments are shown below.

(2) The composition described in item (1), which is uséd for combined
administration in combination with paclitaxel or docetaxel.

(3) The composition described in item (2), which is used for combined
administration in combination with paclitaxel.

(4) The composition described in item (2), which is used for combined
administration in combination with docetaxel.

(5) The composition described in items (1) to (4), which is a composition for oral
administration comprising FK330 or a salt thereof in an amount of 60 mg/day to 1200
mg/day.



The inventors of the present invention conducted a thorough

I nvestigation of the nethod for enhancing the anti-tunor effect of
taxane-famly anti-tunor agents, and as a result, they surprisingly
found that when N2-[(2E)-3-(4-chl orophgnyl)-2-propenoyl | -N12-
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i nvention. rg?%t is, the present invention relates to: (1) a
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anti -t unor age(rjr ant hracycline-famly anti-tunmor agents,
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(8) The corrposﬁdﬂb% e presers ényention relstes tq thy follpwie invewtionh i s used f or
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agents simultaneously, separately, continuously, or with an interval.

(12) A composition for cancer treatment for treating a subject that is undergoing
therapy with one or more anti-tumor agents selected from taxane-family anti-tumor agents,
wherein the composition comprises FK330 or a salt thereof as an active ingredient.

(13) The composition for cancer treatment described in item (12), which is for the
treatment of cancer in which taxane-family anti-tumor agents are used.

(14) The composition for cancer treatment described in item (13), wherein the
cancer for which the taxane-family anti-tumor agents are used is non-small cell lung
cancer.

(15) The composition for cancer treatment described in item (13), wherein the
cancer for which the taxane-family anti-tumor agents are used is breast cancer.

[0013]

Further, the present invention relates to the following inventions.

(16) A method for treating cancer, comprising combining one or more anti-tumor
agents selected from taxane-family anti-tumor agents in a therapeutically effective amount
that is used for combination therapy, and FK330 or a sait thereof in a therapeutically
effective amount that is used for combination therapy; and administering the combination
to a subject.



(9) The conposition described initem(8), which is used for conbined
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y ?52)\%1 agent for suppressing or preventing resistance for one or more anti-tumor

agents selected from taxane-family anti-tumor agents, which comprises FK330 or a salt
thereof as an active ingredient.

(23) A sensitivity enhancer for one or more anti-tumor agents selected from
taxane-family anti-tumor agents, which comprises FK330 or a salt thereof as an active
ingredient.

Effects of the Invention

[0015]

Since an enhancement of the cancer treating effect of taxane-family anti-tumor
agents is achieved by combined use of the composition for cancer treatment of the present
invention comprising FK330 or a salt thereof as an active ingredient and a taxane-family
anti-tumor agent, the composition for cancer freatment of the present invention can be used
in combination with one or more anti-tumor agents selected from taxane-family anti-tumor
agents, for the treatment of various cancers to which existing taxane-family anti-tumor



Meanwhil e, the term"subject” is a human being or another animal in
need of prevention or treatnent thereof, and according to a certain
enbodi nent, a hunman being in need of prevention or treatnent thereof
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FIG. 6 is a graph illustrating the anti-tumor effect in single administration or
combined administration of FK330 and docetaxel in Example 1. Doce represents
docetaxel.

FIG. 7 is a graph illustrating the results of Example 2 in which the anti-tumor
effect enhancing action of FK330 at the time of multicycle administration of paclitaxel in
human non-small cell lung cancer (Calu-6) tumor-bearing mice was investigated. PTX
represents paclitaxel,

FIG. 8 is a graph illustrating the results of Example 3 in which the dose
dependency of FK330 in the enhancing action on anti-tumor effect of paclitaxel was
investigated in human non-small cell lung cancer (Calu-6) tumor-bearing mice. PTX
represents paclitaxel.

FIG. 9 is a graph illustrating the results of Example 4 in which the administration
timings of FK330 was investigated in human non-small cell lung cancer (Calu-6) tumor-
bearing mice. PTX represents paclitaxel.

FIG. 10 is a graph illustrating the results of Example 5 in which the enhancing
action of FK330 on anti-tumor effect of paclitaxel was investigated in human gastric
cancer (AZ-521) tumor-bearing mice. PTX represents paclitaxel.



agents are known to be adapted. Cancers to be adapted to include
solid tunors and | ynphoma for which taxane-famly anti-tunor agents
are used. Brief Description of the Drawi ngs [0016] FIG 1is a
graph illustrating the anti-tunor effegt in single adm nistration or
conbi ned adm ni stration of FK330 and doxorubicin in Exanple |. Dox
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FIG 6 is r I =1 in single

adm ni st rég I'on ch]ﬁ b%g}ngé#m stﬁ#r%?n%gﬁle%{%%%and docet axel in
Exanpl e 1. Doc§IGeHr1ég§mph ilnstratingdhe results of Examppleg 77n wdich the ipibitory

i 11 ustrat Wi@ntod SNAFSWhich 1@51\16@5@4 &%eltaﬁ{aﬁ‘élirﬁbcefdhﬂmﬂzﬂ himéenRAtioRl e

C b o BeleRa e Snf ) e Foree s e P LT DR Thh, O

m ce was PHYMAT oy pedidaxePiducedpuiniiorpolynpaichtionaxsl the summary vEluG 8 t0s a
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dependency F ﬁ’i‘fg I.n_the enhg cti n anti-tunor effect of

pacl i t ax ePa“\?&é@‘ f( SHIAG ZFPETFRI SHY Pﬁafﬁf@#éﬁrpeeﬁi llamiRgag cancer

(Cal u-6) tunor -Fb@aisiing gnnph diust?aﬂﬁgrtbanemﬂanﬁ‘ Exmaple i7timwaich the inhibitory
action of SNAP, which is a NO donor, on the taxane-induced tubulin polymerization action
was investigated. (A) and (B) indicate a representative example of the inhibitory action
of SNAP on docetaxel-induced tubulin polymerization, and the summary values at 60
minutes after the initiation of tubulin polymerization, respectively. PTX represents
docetaxel, and SNAP represents S-nitroso-N-acetyl-D,L-penicillamine.

FIG. 16 is a graph illustrating the results of Example 8 in which the action of
paclitaxel alone and of paclitaxel in combination with FK330 on the iNOS protein
expression in the tumor tissues in human lung cancer cell line Calu-6 tumor bearing mice
was investigated. PTX represents paclitaxel.

FIG. 17 is a graph illustrating the results of Example 8 in which the action of
paclitaxel alone and of paclitaxel in combination with FK330 on the macrophage (F4/80)
infiltration in the tumor tissues in human lung cancer cell line Calu-6 tumor-bearing mice
was investigated. PTX represents paclitaxel.

FIG. 18 is a graph illustrating the results of Example 8 in which the action of
paclitaxel alone and of paclitaxel in combination with FK330 on the nitrotyrosine {major
end-product of NO) production in the fumor tissues in human lung cancer cell line Calu-6
tumor-bearing mice was investigated. PTX represents paclitaxel.

Embodiments for Carrying Out the Invention
[0017]
Hereinafter, the present invention will be described in detail.
[0018]
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metastatic non-small cell lung cancer.
According to another embodiment of gastric cancer, examples thereof include
metastatic gastric cancer, metastatic gastroesophageal junction cancer and the like.
According to another embodiment of prostatic cancer, examples thereof include
metastatic castration-resistant prostatic cancer, hormone-resistant prostatic cancer and the
like. According to another embodiment, examples of prostatic cancer include hormone-



Hereinafter, the present invention will be described in detail.
[0018] 9 The "conposition for cancer treatnent” of the
present invention is a pharmaceutical conposition for conbi ned use
with a taxane-famly anti-tunor agent, j@nd accordi ng to anot her
enbodi nent, the conposition of the invention is a pharnaceuti cal
conposi tion . .for enhancing the antj-tumpr effect of a taxane-famly
ant i - t unorreSERProsiEhe i@ﬂcgn and accorgipg to ét&L%‘@#‘er PRbodmSRtgexagplgs dhereof

" conposi t iincludeanetasmicensttaliontrawinint plotati@npgresent i nventi on i ncl udes
cancers for whiggygaxane-famly anti-tunor agents are used, that is,
all solid tunors _and | ynphomas for which taxane-famly anti-tunor
agents are used'K3Iasednlhtheresf ansedinghe mesrnt invRuing|iea cerppquad of Bxanenle
i ncl ude brieagtWeaR/0ss541 LirIthCOnERNEE Ean BR\6AL yarbtaiRANS the Po@SdtRA nfethod

cancer, | Ung) cancel, faskrif nt(&%%%é{{.c gl and) cancer, non-small cell
| ung cancer’, pancreatic cancer, head and neck squanous cell cancer,

esophageal cancl@P2!lurinary bl adder cancer, mel anoma, col on cancer,

renal cell CQ“Q&(%OHQ%@Q&M65t§:al|iydﬂﬂ4?%ﬂﬁd oH Rt fi8deh@ ofGARERAmARE the
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to r .e di ex l.es of the cancer include
breast carfgeP? %8%]’5%&?133’0%? E&J,ggep”r“@s';‘?rfnc"p%%adwe“gast ric (gastric
gl and) cancer, [A®#]small cell lung cancer and the |ike. According to
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posi tive. MRéseatialatigitibh €A la BOSBHuced by subjecfifg HeGoRotuf BRACRREI min
enbodi ment otf non-gmall cel | lu%c n{ier, exanpl es t hereof include
| ocal |y atfdSHESCHGRE L FouverRiqn ﬁg" ancer and netastatic non-snal |
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SRR AN M e R M
be obtained. Furthermore, crystals of a free-form dihydrate can be obtained by subjecting
the free-form anhydride thus obtained to a humidifying operation.

[0024]

A pharmaceutical composition comprising FK330 or a salt thereof as an active
ingredient can be prepared by using excipients, that is, pharmaceutical excipients and
pharmaceutical carriers, which are conventionally used in the art, according to a
conventionally used method.



[ 0020] FK330 or a salt thereof as used in the present
invention is a conmpound of Exanple 41 of WD 02/ 055541, and the
conpound can be easily obtained by the production nethod disclosed in
t he rel evant patent docunent. [0021] 1y FK330 is an (S)-form
"optical isonmer based on the presence of an asymetric carbon atom

but may al so include an (R -form optical isoner
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[0027]

The content may vary depending on the route of administration, formulation, site
of administration, and the type of excipients or additives, but the pharmaceutical |
composition of the present invention contains one kind or more kinds of FK330 or salts
thereof as active ingredients, in an amount of 0.01 wi% to 100 wt%, and according to an
embodiment, in an amount of 0.01 wt26 to 50 wt%.

[0028]

Usually, in the case of oral administration, the daily dose of FK330 (dihydrate) is
about 60 mg/day to 1200 mg/day, and this is administered once or in two to three divided



[ 0025] As solid conpositions for oral adm nistration, tablets,
powders, granules, and the |like are used. In such a solid
conposition, one kind or two or nore kinds of active ingredients are
mxed with at |east one inert excipientyz The conposition nmay further
contain inert additives, for exanple, a lubricating agent, a
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pharmaceutical conposition conprising a conpound having a taxane ring
or a structure related thereto, as an active ingredient. According to
anot her enbodi nent, the taxane-famly anti-tunor agent may be a
pharmaceutical conposition conprising a conpound having a taxane ring
as an active ingredient. Another enbodi nent of the taxane-famly
anti-tunor agent nmay be a pharmaceutical conposition conprising a



Specific exanples of the taxane-famly anti-tunor agent that can be
used in conbination with FK330 include paclitaxel, docetaxel,
carbazitaxel, abraxane, tesetaxel, ortataxel and the |ike, and
according to another enbodi nent, exanpigs thereof include paclitaxel,
docet axel , and abraxane. According to still another enbodi nent,
exanpl es thereof include paclitaxel and abraxane, and accordlng to
still another elfBb8ilhent exanples thereof include paclitaxel, while.
accor di ng A&tﬁﬁﬂi‘ h@st embodi mepfincisat apmicesic [ARRIANE) danGhomle docet axel .
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conbi natijon therapy of the present Invent
carcinomas related to these hff} 1‘1{‘31??613%1@@?5{%83&?@ H%@td) FaneesR Bepdiapd

these. 13 Table 1] Anti -t unPhecR@qiimols t¢lCéapadr, @afhn eabéreesoplaipeiidat e

carci noma Paclitaxel O/ari an| cancer.. . cr&ngrlml | cell lung cancer
breast cancer—gast+rie—{gast v—(,hg"“a'ﬁﬂéé—e‘aﬁf‘e*_%e*—'—ﬁe_e‘aﬁf‘ﬁ—‘i
Docet axel_ (Brtaaitaxebancer . hor pHpwnonegesittant prostatis caceic _cancer ,

non-smal || A¢elxhnd gglwcer OBfhiticandegastri c gl and) cancer, head and

neck squa rr@us ce ea(r;cer ovari an cancer, esophageal cancer, uterine
cancer Caft B’?l"iﬁ?(bélllz Fhike- f esi stant prostatic cancer

sized particulate

formulation)

Tesetaxel (in development) | Breast cancer, gastric cancer, urinary bladder cancer,
prostatic cancer, melanoma, colon cancer

Ortataxel (in development) | Non-small cell lung cancer, renal cell cancer, breast cancer,

non-Hodgkin's lymphoma

[0031]

Regarding paclitaxel, docetaxel, carbazitaxel, or abraxane, commercially available
products can be purchased and used, or can be easily obtained by a method obvious to
those ordinarily skilled in the art, or a modification thereof.

Carbazitaxel can be casily obtained by the production method disclosed in WO
96/30355, or a modification thereof. Tesetaxel can be easily obtained by a method
obvious to those ordinarily skilled in the art, or the production method disclosed in WO
01/27115, or a modification thereof. Ortataxel can be easily obtained by a method
obvious to those ordinarily skilled in the art, or the production method disclosed in US
Patent No. 5705508, or a modification thereof.

[0032]

The anti-tumor agents described above have already been clinically used, and the
route of administration, administration cycle, and dosage thereof are clearly known to
those ordinarily skilled in the art.  Suitable dosage and administration may vary with the
carcinoma, symptoms, and the drug to be used in combination, and this detailed
information can be easily obtained from various databases provided by the FDA, for
example, "Orange Book” (http://www.fda.gov/cder/orange/default.htm), or from a website
for providing information on pharmaceutical products and medical instruments in Japan
(http:/fwww.info.pmda.go.jp/). The information of various anti-tumor agents in these
databases are incorporated in the present application.



Abr axane (paclitaxel- album n stabilized, small-sized particul ate
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the symptoms. However, the maximum single dose is 70 mg/m®.

[0033]

The effective therapeutic dose in the case of being used in the combination therapy
according to the present invention can be usually set based on the route of administration '
to be administered, usvally in a dosage equal to that in the case where the anti-tumor agent
is administered alone, or a lower dosage than that (for example, 0.10 to 0,99 times the
maximum amount of administration in the case of being administered alone). In the case
of a taxane-family anti-tumor agent that is administered by a constant administration cycle,
the administration cycle can be appropriately adjusted so as to be appropriate for combined
use with FK330. The specific frequency of administration, dosage, administration cycle,
and the like are appropriately determined in accordance with individual cases by taking
into consideration the symptoms, age, gender and the like of the patient.

The form of administration in the case of combination administration of FK330
and a taxane-family anti-tumor agent is not particularly limited as long as the route of
administration, frequency of administration, and dosage suitable for the respective
components are employed, and examples of the form of administration include: (1) a
composition comprising FK330 and a taxane-family anti-tumor agent, that is, single-agent
administration; (2) simultaneous administration by the same route of administration, of two
preparations obtainable by separately formulating FK330 and a taxane-family anti-tumor
agent; (3) administration with a time interval by the same route of administration, of two
preparations obtainable by separately formulating FK330 and a taxane-family anti-tumor
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[ 0039] As described in Exanples 1 to 6 of the present
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combination therapy resulted in a significant decrease in the mean tumor volume as

compared with the case of single-agent administration of the composition for cancer



EXAMPLES [ 0041] The pharnmacol ogi cal test results exhibiting
useful ness of the conposition for cancer treatnent of the present
I nvention are described bel ow, but the present invention is not
limted to these Exanples. Exanple 1 1)8Test substances A
free-formdi hydrate of FK330 was used. Hereinafter, the amount ‘of

FK330 adm Lient 9(911}51’&1 %%?g sélpt bei}ta Etn}enﬁ géh Bgtax -famil
t’% AT b e s oS ey

docet axel rate 1'nje prepar
i ntravenod® 'It‘r*FFQquBé@f) was purchased from Sanof | Avent | s SA, and was

used as docet aXlalrtheﬁncﬁa,CFKf{B@Wh shlﬂtrl]ﬁfébgdiﬂtﬁe ﬁl’éﬁﬁﬁfn@éﬂti@;ﬂ dopaedt hhaxel
i nj ection i urchased f.rom
oo <Lt sl i RN pad B o] SRS epi -SRI AP PO G 8 e
(Topot esi rrle(\momﬁe i ) | nJ ect i on) was purchased from Daiichi Sankyo
Co. , tLtd ggd maﬁeétrrﬁagnﬁédersrde@a{be&ﬁ?& ARyl & i aﬁarf]iilﬁﬁé%@rf%hdherl de for
i nj ection nzar r ade i pj ection) was chas rom
T e A T L ey M AL
hydr ochl o ra|tmn¢-thm11)mr$€tumonagem$eilmmm(dtdoadéemadm) mimjeect Tlow is] B)thevas
pur chased of LN O PRI FROCLARIYSE oQﬁ' a sibhiflcan; B¢l cet?s bserved,

0 t in (t ra§
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was used ast therebbis usdd in coRpinki@paitiabn ami-amdr aagim sthatthai thxame Of Howeder,
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met hyl cel T ul ose sol ut1on axel
attac hed arlts—%mqreﬁfeﬁ enhaqging agtomwaggor§rmegad P@ﬁeularly,urw faprdithat FK330

physi ol ogiseddiesahd dlﬁnlﬁa@oﬁl:bkﬂm@h@ﬁﬂﬁ&@ﬂfett&ﬁkaxﬁii@féﬁﬁlytc@ug'b cAWel by their
Pacl i t axel bt %Ie%{ﬁtﬁhm a méfl El%?)resg S hgrg f r(%iqier% filh gsee ]ﬁICF ?j b Iifstulﬁ%esgf

wer e prepare I'njec
use at coﬁ@éﬁK?ﬂiw@n@sa@s reﬁlsrﬁgr:m ta)@nﬁ@ﬂmb’ anlxeumgr gdents] ng/ L, and 6
ng/ mL, respectig@oy. 3) Cells Human | ung cancer-derived Calu 6

Ushy, The. oel ?Et RPEVleyf BOR E5T B et WPeiata 1o ooyroed vt Notesotecy
by usi ng RPpresssthamigrambudodepalymengaticddalibitary aetiotof easexfaindlyantithavome

serum ( PB§%ent TR tﬁ@cltéﬁn%ﬁlf‘ﬁﬁi\lﬁﬁbﬁggemstlﬁﬁlfcé N@ﬁ;sred@cﬁ@ln m%rlg wﬁH%}reended
in PBS at 6x107 C? (Sém_ .and the sus Jon B m xed Wit

amount of “WEEFPBET NS Beiteifrathepocente bRt fpe NOS sl
(manuf act ured ByrtBeotoon tHa iokdanteoof tﬁbpl;esdiiedil‘ventﬂbn aldd, folukdAhat N@ Odhidlesder
Animal's  gQ cancer cell proliferation suppressing action involving apoptosis exhibited by taxane-
family anti-tumor agents, and the NO-induced attenuating effect of chemotherapeutic
agents is selectively recognized in taxane-family anti-tumor agents.

Therefore, the inventors of the present invention clarified the following as the
mechanism of an enhancement of the anti-tumor effect of taxane-family anti-tumor agents
exhibited by FK330. That is, a taxane-family anti-tumor agent promotes iNOS protein in
tumor tissues, and consequently enhances NO productipn. Produced NO directly
suppresses the microtubule depolymerization inhibitory action of taxane, and thereby
causes attenuation of the anti-tumor effect of the taxane-family anti-tumor agent. On the
other hand, it has been found that FK330 inhibits NO production that has been enhanced
by the taxane-family anti-tumor agent, and thereby suppresses attenuation of the effect of
the taxane-family anti-tumor agent, while enhancing the anti-tumor effect.

As discussed above, it can be said that FK330 or a salt thereof is capable of
enhancing the action of all taxane-family anti-tumor agents intended for the microtubule

depolymerization inhibitory action.



Fi ve-week old mal e nude m ce (CAnN Cg-Foxnl nu/Cr1Crlj(nu/nu)) were
purchased from Charl es River Laboratories Japan, Inc. (Japan,
Kanagawa). The aninals were rai sed under specific pathogen-free (SPF)
condi tions throughout the test period fty feeding standard feedstuff
and drinking water. The cultured cells were subcutaneously inocul ated
into the dorsal region of the nude mce at a concentration of 3x106
cel 1 s/0. 1 B4MBLE&. Nude nice which had the tunor vol umes (minor axis
x [maj or axis]Zos4Qg. 5) ranging from 111 9 Mms to 369 3 nuns Were

assi gned by usi AS t m.ze uct ua turmr

bet ween the gr oup % COIOtgﬁ:QI Y RE Sr%‘u bmr@éusfﬁukfﬁt R 10]6 Orand
measur emegancer treatmqii@f therpsesertdyvenfioraaierdescs bedbhelan bmtbe desséng yertibngs
Day 1, andooBaRéddithspwasplapde until Day 29. The respective groups

(n =5 or 6) e t;ﬁeﬁted as follows. FK330 was orally gavaged (5
nm./ kg) twice \Qe%ﬁﬂ“p an interval of 6 to 8 hours, and each of the

chenot her apeut i 10 Tegienbstanwess admi ni st ered by intravenous bol us

i nj ection (10 i fkgodntihicde Bfﬁ(iﬁ'vgag\ﬁgé@ }@gaﬁg 48 i YR RR! 2

FK330 single, a I stration gr.ou

admi ni st eF@HWS\WE‘E‘S&"H&W@H}H?‘gkt%@e@Wﬂay“ dorstacpl yfetedniceiplley day
fromthe priphdatidn (Taxetbreditgitiarfor in&atrdmeusmﬁnioap wmaspurbesel fxalSasdhgl e
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Pact 1t el "t oL s RNk, TS0 R el%‘?“ﬁi’%ﬂéﬁ%?m‘?
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Car bopl at hydrg¢hhgld@ avtiing eptiest G@mzm{trgdmame) @amop) wed mrdesasgffony EH djlly
(Day 1 anghpdn KGomhdwesk lléﬁ@a e%iéﬁablﬁéqubx%%ldﬁgﬁi‘&ééjﬁdhd@f& 1ﬁ' ea%et axel

10 / ka/
Pac! |t ax eff’-e%@%ﬁ%%%ggf? ot 1) a5 e iased T K Ok BRI e d ity
bid + Iriaohesasedds doxbriplcimy A Ealyoplatinhinjectipn lighid (RaraplgtiF«B:80 n40€)

/ kgl d 4 7 - 6
FK330 1%@%%&1;&@%&%&%%%@% Bt rsgﬁﬁiﬁ?ggy Dg’ilfs o B = 8), n =

/'K
6 FK330 188 ‘?Péal%l?g/ day bid + Carboplatin 60 ng/kg/day (Day 1 and 2), n
5 FK330 was @) Bicbyratiavagledmifstraibk gf tebtwubsameday at an interval of

6 to 8 hours. Fﬁ?"} 0 s E&?aﬁ@%@ﬁ&h‘iﬁ%‘&b%@&%@é& i8Ry 24N AN 358h&E by

i nt ravenous bO I_nj ect
% MC). Docetaxel was prepared in the attached dissolution liquid at 4 mg/kg, and

was diluted with physiological saline (Otsuka Pharmaceutical Group) to 1 mg/mL.
Paclitaxel, irinotecan, gemcitabine, doxorubicin, and carboplatin were prepared with
physiological saline for injection at the time of use at concentrations of 1 mg/mL, 3
mg/mL, 16 mg/mL, 1 mg/mL, and 6 mg/mL, respectively.

3) Cells

Human lung cancer-derived Calu 6 (HTB-56) was obtained from American Type
Culture Collection (VA, USA). The celis were cultured under the conditions of 37°C and
5% CO; by using RPMI1640 medium containing 10% heat-inactivated fetal bovine serum
(FBS). The cells were harvested with trypsin and were suspended in PBS at 6x10’
cells/mL, and the suspension was mixed with an equal amount of Matrigel (trade name)
Basement Membrane Matrix (manufactured by Becton Dickinson Co., Bedford, MA,
USA).

[0042]

4) Animals



m./ kg) through the tail vein 2 to 4 hours after the adm nistration of
FK330. 21 Every 3 to 4 days, the body wei ght and the tunor
di aneter, determ ned by using a digital caliper, were neasured. The
tunor volunme was cal culated fromthe cgjculation fornmula for
el lipsoid volune of (mnor axis x [major axis]2 x 0.52). [0043] 6)
Statistical analysis The results_are expressed as the nean
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docet axel .rﬁﬁi’q}%’ﬂ%i"&flﬂ G 6. An anti-tunor effect was not recognized
a

when FK33 use one, but a significant enhancenent of the
anti-turor ef f &ontrakgowns&gaaiodd i n paclitaxel (tumor vol ume

reduction rati FKBa0BAERAdMILISiratios biduBXE0 1Rk oFI03ED iR aBRnistéred Bific®Y)

and docet axel vol une reduction ratiq. coppar.ed.w t .

Gocet axel 200 P mgRe AT aGRaehe oy o BB BBt broeiabroghey

not af f ectompletiamt i - t unor ef fect of gentitabine and carboplatin. A
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but the effect ¥ale) CH=TRIA)ITIE Y ] o r

expressed ﬁ@s tﬁ}eeﬁﬁe{@tgoﬁﬁ%%?%g l\/lengsng ' I][s gﬂg%cg?@%?lﬁwg?# E:]ﬁg? g*:

Pc 0.03 af¥ ®*: P <0.01 represent the significant differences

obt ai ned as coDpacedichedingeadrindtrationy:ags DégerubichuisngRg/diheay 1 and
S.:

chenot her gpeuti c agent single adm nistration groups. N represents
that there was no si gni ficant difference as conpared between the

conbi ned use gfetheplainginglsadwinsistipe erwprutarboriaiaf0 me/kgley (Day 1 and 2)
adm ni strati on(ghbdiied ubsSirdggnt's t-test). 8) Conclusions 22

FK330 100 mg/kg/day bid + Docetaxel 10 mg/kg/day (Day 1,5and 9),n=6
FK330 100 mg/kg/day bid + Paclitaxe] 10 mg/kg/day (Day 1 through 7),n=6
FK330 100 mg/kg/day bid -+ Irinotecan 30 mg/kg/day (Day 1 through 7),n=6
FK330 100 mg/kg/day bid + Gemcitabine 160 mg/kg/day (Day 1,4 and 7),n=6
FK330 100 mg/kg/day bid + Doxorubicin 10 mg/kg/day (Day 1 and 8), n=6
FK330 100 mg/kg/day bid + Carboplatin 60 mg/kg/day (Day 1 and 2),n=5
FK330 was orally gavaged (5 mL/kg) twice a day at an interval of 6 to 8 hours.
Each of the chemotherapeutic agents was administered by intravenous bolus injection (10
mL/kg) through the tail vein 2 to 4 hours after the administration of FK330,



FK330 by itself was not found to have an anti-tunor effect, but
enhanced the antitunor effect of paclitaxel and docetaxel. On the .
ot her hand, FK330 did not affect the anti-tunor effect of irinotecan,
genti t abi ne, doxorubicin and carbopl at2Zh. These results suggest that
FK330 sel ectively enhances the anti-tunor effect of taxane-famly
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Ri ver Labor at ord) 8ssul@pan, Inc. (Japan Kanagawa). The ani mal s were

rai sed under s | t e ndlt th oughout the
test period byp@ eﬂ?\%&grtegfr% ar 3011% SA?AE?]%”S&%GM& |F%§R (ﬂizvaatr% The

cul tured é@n%h%ﬁﬂeéﬂ%mﬁtvmﬁé@@émaﬁtqdno@hﬁ et arm&h@wmn@FHbrléaFIG égi on
of the nudBathd, @& RinbiedRRE Efdct 3f FIOTB0GRd A¥ARBhiERliS $HoQmin Fid MOBSE. Nude

R S A A R I R
mnimze trivotefhnisshewn mrFIGn3,tthfecthmd wotlisrt with cavbeplatithis shovouipFIErRd

¥“ t h![ ndt hﬁwgbﬁﬁﬂed ﬁée d¥ceOwiKl H&dﬂ'ta%felrl‘%ﬂo% 1ﬁ‘ 'Ffb rfe%fdjt,‘h@ E&Mbined use effa_ae
irst day o

t nat ed 1, and,
was made ‘C(HE‘ fjf’celfr%gi ‘%’Flhgl ga%eczf‘? il e"( Wazn‘ﬁ)re‘i%?‘éecf?’ Fg{ﬁ ﬁs
fol |l ows. md%ge duuah kignifiasta galthneemen o Bt amti-tunfor Bifadt vkag recagdzed in
pacl i taxel,q d}'v% e‘%‘édﬁc%ﬁ ?a‘f%@gfﬂ?ilﬂéd %ﬁ@&&ﬂm&eﬁ‘@ﬂ&%&é@ 6Rihy!29; an

anmount of 1 (? acl1taxel was con
6%) and ocetaxel (tumor volume reduction ratio compared with docetaxel-only group

on Day 29: 65.2%). On the other hand, FK330 did not affect the anti-tumor effect of
gemcitabine and carboplatin. A slight enhancement of the anti-tumor effect was observed
in doxorubicin (tumor volume reduction ratio compared with doxorubicin-only group on
Day 29: 34.5%) and irinotecan (tumor volume reduction ratio compared with irinotecan-
only group on Day 29: 34.1%), but the effects were not significant.

[0044]

The results are expressed as the mean value (Mean) + standard error (SEM) (n =
6). *:P<0.03 and **: P <0.01 represent the significant differences obtained as
compared between the combined use groups and the chemotherapeutic agent single
administration groups. N.S.: represents that there was no significant difference as
compared between the combined use groups and the chemotherapeutic agent single
administration groups (Student's t-test).

8) Conclusions



23 admi nistered frombDay 1 to Day 7, and then was wi thdrawn for 24
days (1 cycle). In the admnistration of PTX in the second cycle and
the third cycle, PTX was continuously adm nistered for 6 days from
Day 31 and from Day 60, respectively. gpntrol group: Untreated
FK330 single administration group: FK330 100 ngy/ kg bid (200
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cel | | ungedlamlsang Balsuspehsioniway mixed mithgnei e ampuntwl Matrigeh Gradh asme)he
anti - t UmoB,Rfdefl1eAbraR@fatt uf2BRARGD IR IROAIR @3, Frdigd Yk, Of

nultlcyclﬁ m ni stration. FK330 enhanced the anti-tunor effect of
paclitaxe ry clearly, and the tunor volune reduction ratio
conpared wi th foE6paclitaxel-only group on Day 29 was 57.6% (P
<0.01), the tuqs)‘[\mmllg.me reduction ratio corrpared with the

pacl it axel - onl¥‘ group on Day 60 was 86. 1(VIgP
ive-week old male nude mice (CAnN Cg-FoxnInw/CrlCrlj(nu/nu)) were

purchased from Charles River Laboratories Japan, Inc. (Japan, Kanagawa). The animals
were raised under specific pathogen-free (SPF) conditions throughout the test period by
feeding standard feedstuff and drinking water. The cultured cells were subcutaneously
inoculated into the dorsal region of the nude mice at a concentration of 3x10° celis/0.1
mL/mouse. Nude mice which had the tumor volumes (minor axis x [major axis]® x 0.5)
ranging from 126.1 mm® to 299.0 mm”® were assigned by using SAS to minimize the
fluctuation in the tumor volume between the groups and within the group.

5) Drug administration and measurement

The first day of administration was designated as Day 1, and observation was
made until Day 83. The respective groups (n = 6) were treated as follows. FK330 was
orally gavaged in an amount of S mL/kg, and paclitaxel was administered intravenously
through the tail vein in an amount of 10 mL/kg. Paclitaxel was continuously



24 0.01), while the tunor volume reduction ratio conpared with the
paclitaxel-only group on Day 83 was 87.6% (P <0.01). [0048]

The results are expressed as the nean value (Mean) standard error
(SEM (n =6). **: P < 0.01 representsathe significant difference
obt ai ned as conpared between the conbined use group and the

h th t. t I m ni strat o ro dent's
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and condi texmmt)of the cells were carried out in the sanme nmanner as
in Exanpl e 2. [fQf@kelbingHdiBhiStration groupFPa\éﬁta‘A&eﬂ@ oﬁlﬂﬂt@uﬂ} ce

{Shorat o Fagmdsedtor 9'#8941(13@5?@ R R D i &T&%a s St

under speend the spxequsgtercta)ee ( SPF) condltlons t hroughout the test
period by feedl(ﬂgnﬁﬁgmg@ Lehuheedstuf f and dri nki ng vvater The cul tured

cells were sub sl |noc othe d ion of the
nude mice at a%ﬁ@gﬁﬁ H(@Qﬂ?@i‘%}gﬂf E?rém Warﬁjﬂ”ﬂ% teredy fipga thece
whi ch had iithaiot: lmn?rBXpemnieumBshe( cuntpdeticaolf 8xperifrieaf) erpaelithesd 20 xnplkghjay
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FK330 was orally gavaged (5 mL/kg) twice a day at an interval of 6 to 8 hours.

Paclitaxel was administered by intravenous bolus injection (10 mL/kg) through the tail
vein 2 to 4 hours after the administration of FK330.

Every 3 to 4 days, the body weight and the tumor diameters, determined by using a
digital caliper, were measured. The tumor volume was calculated from the calculation
formula for ellipsoid volume of (minor axis x [major axis]® x 0.52).

[0047]

6) Statistical analysis

The results are expressed as the mean value (Mean) + standard error (SEM).
During the test period, a value less than or equal to the palpation limit was defined as
complete remission (CR), and the measurement value was designated as 0. Using the
actual measured values of the tumor volume at the end of the study, an unpaired statistical
test (Student's t-test) of the difference between two groups was carried out between a single
administration group and a combined use group. A difference value of less than 5% was
considered to be statistically significant. For the data processing, SAS was used.

7) Results

The combined use action of FK330 at the time of multicycle treatment of
paclitaxel was investigated. The results are shown in FIG. 7. In human non-small cell
lung cancer (Calu-6) tumor-bearing mice, it was found that the anti-tumor effect of
paclitaxel tended to attenuate as a result of multicycle administration. FK33( enhanced
the anti-tumor effect of paclitaxel very clearly, and the tumor volume reduction ratio
compared with the paclitaxel-only group on Day 29 was 57.6% (P < 0.01), the tumor
volume reduction ratio compared with the paclitaxel-only group on Day 60 was 86.1% (P <



The first day of adm nistration was desi gnated as Day 0, and
observation was nmade until Day 59. The respective groups (n = 5) were
treated as follows. FK330 was orally gavaged in an anmount of 5 ni/Kkg,
and paclitaxel was adm nistered intravgpously through the tail vein
in an anount of 10 nl/kg. Paclitaxel was continuously adm nistered
fromDay O to Day 5, and then was withdrawn for 21 days. This was
defi ned a&-%évhsf}éh tumes yolymsirerustionyetie pompasedwith the graelitaxelpnly graupen
cycl es. Caniyrsalwagisowsps (FlUnbogated 25 Paclitaxel single

adm ni strati Oncﬁré ‘pg,jp: Paclitaxel 10 ng/ kg/day (continuously

adm ni stered f SI'x days fromDay O in Cycle 1, and continuously
admi ni st ered f othegesdly srefexpiessedps the mean Gylae €Vean) totebilavd grros@EYDdup:
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conti nuously. admi ni st er r ays from in.Cycle |, :
Cont | nuouSPPYERRTR SR the hemoagpe St R tsay s Pdrnigddog exsep Wlidents
FK330 60 mgskg bid (120 ng/ kg/ day) + paclitaxel 10 ng/ kg/ day
(continuously agmopiatiehed for 6 days fromDay 0 in Cycle 1, and

continuously adm nistered for days fr 27 in _Cycle )

FK330 100 nog/k Hhvr&ale Qwrﬁfﬂf %&ﬁa%&, anﬁerrsﬁg]m%s r-bf@ﬂrragwa’/tﬁéwmmor
(cont i nuoeffty ofipnditaixelt attemechtdddn aGydedspehdanuiaayer0 On tieyethee hind, amebined
conti nuou hhi : r i

F330 s TR _Sgﬁéﬁé%&%g U ORI AMOIGAL | o
8 hours. PHEINIAlke apghyery glepily stppreswdserp ol Vantes Bissesssylissuggcsion
(10 nl/ kg}hat RK83(0famiebies httdnhatioi off the dnl-tdmbosffest @fal tankM@nily drug through

adm ni strat.i .0f . F Every 3 to 4 days, the body wei ght
and the tﬁ]ﬁnﬁlﬁ%‘?yglr‘?etfl%g%m‘det ermned by using a digital caliper, were

measur ed. The t#A vol ume was cal cul ated fromthe cal cul ation
formula for el lgxaspleds vol une of (mnor axis x [major axis]2 x 0.52).
[0051] 3) Results . The results of investi i ng,.the . .
ose- Hependency “GPHRB ZHHE 5 HESEHRR AN Py iierioeit bt YR Weie B ety
of pacl it theshmamenhenm Exanila2.8. The results are expressed as the
mean val ue (I\/bq@)so]standard error (SEM (n =4 to 5). The tunor

vol une at the 518P.Of the study (Day 59) was 1640.1 902.8 mmB in the
pacl it axel -onI3 ; 955.9 231.0 mmB in the FK330 30 ng/kg bid
conbi ned use gfFouepyeck@bd Baledmbe hica(BANN CHBoERBTIE0]) (ryhiy) weral

conbi ned : i : P
conbi ned hagHtohEn CHllegils LabbRlorits Tiip 1o (fifar, Kidbeatli} "Rict il
pacl i t axeleresaigedguder spepian aaheccRdirs PP Dicondifionsdhipnahqué thedest periaddwi o
conmpar ed fdelling sthndaphitedstaif ebd drikinggrae): TH culfrddtefR3R sabutmbdiglybi d;

56. 9% 1 n FKARNeP DedBe 8rs Egiof BEE hudficl af B et Qo1 358 0PL 0.1
mL/mouse. Nude mice which had the tumor volumes (minor axis x [major axis]* x 0.5)
ranging from 123.3 mm? to 274.4 mm® were assigned by using SAS to minimize the
fluctuation in the tumor volume between the groups and within the group.

2) Drug administration and measurement

The first day of administration was designated as Day 0, and observation was
made until Day 59. The respective groups (n = 5) were treated as follows. FK330 was
orally gavaged in an amount of 5 mL/kg, and paclitaxel was administered intravenously
through the tail vein in an amount of 10 mL/kg. Paclitaxel was continuously
administered from Day 0 to Day 5, and then was withdrawn for 21 days. This was
defined as one cycle, and administration was carried out up to two cycles.

Control group: Untreated



4) Concl usi ons Combi ned use of FK330 enhanced the anti-tunor
effect of paclitaxel in a dose-dependent manner. [0052] Exanple 4
Preparation of the test substances and conditioning of the cells were
carried out in the sanme manner as in Eanple 2. 26 [0053] 1) Aninmals
Fi ve-week ol d mal e nude m ce (CAnN Cg- Foxnl nu/Cri Crlj(nu/nu)) were

pur chased from -River . i es,. J: .

Kanagawa). The %ﬁ%ﬁ?@iﬁlﬁ%&ﬁéﬁ@gi ?%c%gag(%ocrh%g%/ H%@ﬁﬁprru g‘éSlf SPF)
condi t i ondpEEBergHhHutsix dags framDaydlindarclsyl . pracbenniipuaiskyadmindsterad f t6ufays
and dri nkiffgn vaf 27 in Jyge Zul tured cells were subcut aneously inocul at ed
into the dorsal regi?c\)(ﬁ of the nude mce at a concentration of 3x106
cel I's/0. 1 i/ moudB P RGEE &8s which had the tunor volunmes (mnor axis
x [maj or axi s] XK339.39)mg/ka bidr(60 mathe/dayp+ padlitaxs]l tomgRg/dzy teastinnendy

assi gned Rymusieed RS dafs fFbMiDEy2an (38lef1] et ddatin@msly AdhhEstdrbdR): 6\daldime

bet ween the oups. and, w.thin the group. 2) Drug adm nistration and
neasurene&fongbay?fm%lﬂ)rst day of administration was designated as

Day 0, and obsefKa0idmahks bidd d20 mpkildapatypdsbtaxdlé mg{kgiéayt(lcm&ingmlbps
(n=5or a@ﬁmiﬁx{@ﬁ@d Fh® Féj‘ﬁ‘?rﬁ Ifa?'O'iﬂﬁcleﬁﬁﬁﬂoﬁﬁﬁuo‘ﬁg?!ah%i@ﬂé&@@ﬁﬁ|6'cl9ysa”

anount of . and_ paclitaxel s adm nistered”intravenously
t hr ough tﬁ@n{%?ﬂgz/’é‘iwcie@)an anmount of 10 nli/kg. Paclitaxel was

conti nuously adi3s0d06megkd id@a(Dayg/Re/tay) Bayackiaxelds neyigdgestitinyously
12 e O BRSO LU U LA 06,5
si ngl e addicont B &t ndrvelirBup: Paclitaxel 10 ng/ kg/day (from Day O to
Days, and fr omHBRB03vasbeallpayvaibd (S mL/kg) twice a day at an interval of 6 to 8 hours.
Paclitaxel was administered by intravenous bolus injection (10 mL/kg) through the tail
vein 2 to 4 hours after the administration of FK330.
Every 3 to 4 days, the body weight and the tumor diameters, determined by using a
digital caliper, were measured. The fumor volume was calculated from the calculation
formula for ellipsoid volume of (minor axis x [major axis]® x 0.52).
[0051]
3) Results
The results of investigating the dose-dependency of FK330 in the enhancing effect
on anti-tumor effect of paclitaxel are shown in FIG. 8. The results are expressed as the
mean value (Mean) * standard error (SEM) (n =4 to 5). The tumor volurne at the end of
the study (Day 59) was 1640.1 + 902.8 mm® in the paclitaxel-only group; 955.9 +231.0
mm’ in the FK330 30 mg/kg bid combined use group; 706.2 + 256.1 mm?® in the FK330 60
mg/kg bid combined use group; and 297.9 + 101.4 mm? in the FK330 100 mg/kg bid
combined use group, and FK330 enhianced the anti-tumor effect of paclitaxel in a dose-
dependent manner (tumor volume reduction ratio compared with the paclitaxel-only group:
41.7% in FK330 30 mg/kg bid; 56.9% in FK330 60 mg/kg bid, and 81.8% in FK330 100
mg/kg bid).
4) Conclusions
Combined use of FK330 enhanced the anti-tumor effect of paclitaxel in a dose-
dependent manner.
[0052]
Example 4
Preparation of the test substances and conditioning of the cells were carried out in
the same manner as in Example 2.



Conbi ned use group: Concom tant admi ni stration, FK330 100 ng/ kg
bid (200 ng/kg/ day) + paclitaxel 10 ng/kg/day (fromDay O to Day 5

and from Day 27 to Day 31) Sequenti al adm nistration, FK330 ELOO
ng/ kg bid (200 ng/ kg/ day) + paclitaxel2d0 ng/kg/day (fromDay O to
Day 5, and from Day 27 to Day 31) Cont i nuous admi ni stration,

FK330 100 ng/k (200 ny/ kg/ day) + paclitaxel 10 ng/kg/day (from
%0
Day 0 to Day 5, fromDay 27 to Day 31) FK330 was orally gavaged
(5 ni/kg) tW| cel)a\rmlgrlSat an interval of 6 to 8 hours. In the
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6! VL e anamemg Fultid B To t he
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TeasUr eegy el %Qszr%ﬁnﬁ‘&xg%h@ﬁﬁﬁg 88 85 d9enbUTHy 20buIg 53¢ the end of

t he study n the pac only
group; 559.8 gl grrep:iUntepted conconi tant admi ni stration of
paclitaxel and PEBI&Q:Q;I sihle @d@inistfadioR gi0: Hablithked 10 equieriddyqtrom Day 0 to

adm ni str .5 66.0 M8 in the conti nuous
i ni g% 9,;51@ ol'fr@%gm ANa : :

adm ni str 0 and "t tunor vol unme reduction ratio
conpared with {dembingdiuse 08P onl y group was 54.5% 6.4% and 86.3%

respectively. 4onéamigdnyaddinsstration, FK330 100 mg/kg bid (200 mgrkg/day) + paclitaxel

10 mg/kg/day (from Day 0 to Day 5, and from Day 27 to Day 31)

Sequential administration, FK330 100 mg/kg bid (200 mg/kg/day) + paclitaxel 10
mg/kg/day (from Day 0 to Day 5, and from Day 27 to Day 31)

Continuous administration, FK330 100 mg/kg bid (200 mg/kg/day) + paclitaxel 10
mg/kg/day (from Day 0 to Day 5, and from Day 27 to Day 31)

FK330 was oraily gavaged (5 mL/kg) twice a day at an interval of 6 to 8 hours.
In the Concomitant administration, FK330 was administered on the days of administration
of paclitaxel (from Day 0 to Day 5, and from Day 27 to Day 31); and in the continuous
administration, FK330 was administered on the withdrawal days after the days of
administration of paclitaxel (from Day 6 to Day 26, and from Day 32 to Day 55), while the
continuous administration was carried out for all days from the day of experiment initiation
to the day of experiment completion. Paclitaxe] was administered by intravenous bolus
injection {10 mL/kg) through the tail vein 2 to 4 hours after the administration of FK330.

Every 3 to 4 days, the body weight and the tumor diameters, determined by using a
digital caliper, were measured. The tumor volume was calculated from the calculation
formula for ellipsoid volume of (minor axis x [major axis]® x 0.52).



In regard to the timng of adm nistration of FK330, it was suggested
that the conbined use effect was the hi ghest when FK330 was

adm ni stered for consecutive days during the cycle period fromthe
day of initiation of adm nistration ofya taxane-fam |y drug. [0055]
Exanpl e 5 Preparation of the test substances was carried out in
the sane manner_as in Exanple 2. 1) Cells Human gastric
cancer - deri ved [Re4Ing7 (CRL-5822) was obtained from Aneri can Type

Cul ture Col | ectd)@esfldA, USA), M CN- 28 (JCRB0253) was obtained from
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cells mrg@iﬁ;gd der the conditions of 37C and 5% CO2 by using
DVEM nredi at ﬁ’fﬁg 10% heat - i nacti vated FBS. The cells were
harvest ed wi t h Purjngshatestrpgriodyrasvabgdese thde gr equaPRShepalpatig indiewasslefined
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cul tured eethlise prelipxddntugrame sy 5% 284% nacdloave dedpattivetyhe dor sal
region of the i at a concentration of 3x106 cells/0.1

mL/ nouse. Nudem%g’g)gahmﬁﬁ%sh,had t he tunor volunes (mnor axis x [major
axi s]2 x 0.5) Aamperdothoimingef slmipptratprgdks 3 fniBwansugaestedhal ther

AZ- 521 t ugBhbiBeRlideRFedtivies thd Highdstidn RKH30 WRis baBiisigted fop GorksButide Ba¥8 t 0

319.2 mB . in the case of MKN;28 t unnr-beard ng.m.ce. a t he r
Vol une T afmae Pl el ATIe Ba MERIRGRY Dbl GRion BEE IR iRloros
t unmor - beari ng MP@®] were assigned by using SAS to nininize the
fluctuation inp@gpleor vol ume between the groups and within the
group. 3) Drug. admnistratio nd nmeasur ement . The first day of
S ni st rat | on PSR ohfis reahubsrapees WG Catre S Ly 26 HANRE 2l
unti| DayE4#nplaZt he AZ-521 tunor-bearing mice, until Day 84 in the
MKN- 28 tunor - bgagkipig mce, and until Day 56 in the NCI-N87

t unor - beari ng ce. The respectjv ) = or §) .were treated
as fol lows. FKISEPARAESHF am&r-iga’sga’gﬁw (Qﬁrﬂaﬁ%gwaso&@ﬁﬁ%énﬁﬁeﬁﬂ
pacl i t axellypeCulasnCaoliestien 64, URA)aMENO08 (WCRBO263)gkastdbezittediftonvBealthi n an

amount Of 10, PAELL ASCHRRSRAB) T ASL ] (HRHB08 fes Bla S

mul ticycl €. ment _con

Riken BRC. NCI-N87 and MKN-28 cells were cultured under the conditions of 37°C and
5% CO; by using RPMI1640 medium containing 10% heat-inactivated fetal bovine serum
(FBS), and AZ-521 cells were cultured under the conditions of 37°C and 5% CO; by using
DMEM medium containing 10% heat-inactivated FBS. The cells were harvested with
trypsin and were suspended in PBS at 6x107 cells/mL, and the suspension was mixed with
an equal amount of Matrigel (trade name) Basement Membrane Matrix (manufactured by
Becton Dickinson Co., Bedford, MA, USA).

[0056]

2) Animals

Five-week old male nude mice (CAnN Cg-Foxn 1nuw/CrlCrlj{nu/nu)) were
purchased from Charles River Laboratories Japan, Inc. (Japan, Kanagawa). The animals
were raised under specific pathogen-free (SPF) conditions throughout the test period by
feeding standard feedstuff and drinking water. The cultured cells were subcutaneously



Control group: Untreated FK330 single adm ni stration group:
FK330 100 ng/ kg bid (200 ng/ kg day, continuously adm nistered from
the initiation of experinent to the conpletion of experinent)

Pacl i taxel single adm nistration groupsg Paclitaxel 10 ng/kg day
AZ-521 tunor-bearing mce: Pacl it axel was conti nuousl y
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Control group: Untreated

FK330 single administration group: FK330 100 mg/kg bid (200 mg/kg day,
continuously administered from the initiation of experiment to the completion of
experiment)

Paclitaxel single administration group: Paclitaxel 10 mg/kg day

AZ-521 tumor-bearing mice:

Paclitaxel was continuously administered for 6 days from Day 0 to Day 5,
subsequently a drug withdrawal period of 22 days was taken (Cycle 1), and paclitaxel was
continuously administered for 5 days from Day 28 to Day 32 (Cycle 2).

MKN-28 tumor-bearing mice:

Paclitaxel was continuously administered for 6 days from Day 0 to Day 3,
subsequently a drug withdrawal period of 22 days was taken, subsequently paclitaxel was
continuously administered for 5 days from Day 28 to Day 32, and a drug withdrawal of 23
days was taken (Cycle 2). Furthermore, continuous administration was carried out for 5
days from Day 56 to Day 60 (Cycle 3).

NCI-N87 tumor-bearing mice:

Paclitaxel was continuously administered for 6 days from Day 0 to Day 5,
subsequently a drug withdrawal period of 26 days was taken, and then paclitaxel was
continuously administered for 5 days from Day 32 to Day 36 (Cycle 2).

Combined use group:

FK330 100 mg/kg bid (200 mg/kg day, continuously administered from the
initiation of experiment to the completion of experiment) + paclitaxel ‘10 mg/kg/day



Every 3 to 4 days, the body wei ght and the tunor dianeters,
determ ned by using a digital caliper, were neasured. The tunor
vol ume was cal cul ated fromthe calculation fornmula for ellipsoid
volume of (mnor axis x [major axis]2 ¥ 0.52). 4) Statistical

anal ysi s The results are expressed as the nean val ue (Mean)
standard error (SEM. Using the actual neasured val ues of the tunor
vol ume at each rasiosly gevaasd fombrks) imicenday ated inferelj of ite §lhopisst
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t he ef f ectoBY! q:ngglgpﬂ&jE@WBFﬂ {ﬁmﬁ éqx\‘/&’iﬁ?’%%r@ﬁls are shown in FIG
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and FK330 was 78@;8%) 223.3 m n3. Thus, the tunor vol ume decreased by

75. 8% (P <O. 01)[ ared with the paclitaxel-only group. Also in the
MKN- 28 and NCI -SNBesultanor - beari ng m ce, FK330 enhanced the anti-tunor
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mul ti cycl gf dxpe@heR Rias 92854 83990 %R and A6 fMdor volume of the combined used group
of paclitaxel and FK330 was 795.0 £ 223.3 mm’. Thus, the tumor volume decreased by
75.8% (P <0.01) compared with the paclitaxel-only group. Also in the MKN-28 and
NCI-N87 tumor-bearing mice, FK330 enhanced the anti-tumor effect of paclitaxel (MKN-
28 tumor-bearing mice: 454.1 = 147.5 mm’ vs. 164.8 + 18,5 mm’, decrease by 63.7%, P =
0.08, NCI-N87 tumor-bearing mice: 492.0 + 48.5 mm’ vs. 223.9 + 85.1 mm’, decrease by
54.5%, P <0.03).
[0058]
The results are expressed as the mean value (Mean) + standard error (SEM) (n=5

or 6). The P value represents the significant difference obtained as compared between a
combined use group and a chemotherapeutic agent single administration group (Student's t-
test).

6} Conclusions

Combined use of FK330 enhanced the anti-tumor effect of paclitaxel in a human
gastric cancer tumor-bearing model, and particularly, an effect of remedying the



Exanple 6 1) Test substances The dose of FK330 is expressed in
terms of the weight of a sinple substance (non-hydrate). Paclitaxel
was purchased from LC Laboratories, Inc. (Wburn, MA USA), and was
used as paclitaxel. 2) Preparation andi@dm nistration of test

subst ances FK330 was suspended (20 ng/nL) in a 0.5% aqueous
met hyl cel | ul ose s tio adm ni st er ed.
Pacl |>lt axel? “g\%}? %tf} ‘%J%‘H" um(%eﬁe%%h%%d‘ﬁ’w ’Qﬁtlf%dﬁﬁ?aﬁ‘i‘}e%“faﬁ an

et hanol/chwmgmptd)re solution (mxed at 1:1), and then the stock

sol ution was di g d to 1 nmg/mL with physiol ogi cal saline for
injection (Os maceuti cal G oup) imediately before

adm ni stration i ntravenously adm ni stered through the tail
vein. 3) Cells l)Testsubsimm breast cancer-derived NMDA- MB-231 (HTB-26)

bt ai ned f t.
cel 1 wer 6 cul { LsRestaenol BErid i iEn B! ﬁ*%%‘é‘@%i‘%@ﬂ&%éﬁ%m@
DVEM nedi tiigtsht disslitagel vosouehased fawliG hebogaterigsainc doabye, Mcﬁx
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into the dorsal re {.he ndde mce at a concentration of 3x106
cells/0.1% }‘nfﬁﬁﬁ%de £¥ihi ch had the tumor vol umes (ninor axis
X [maj or axis] B)KleIDSS) ranging from148.7 mB to 312.5 m n3 were

assi gned by Using AR Caflalilza A MBU%IL@T'BOEQ Wkt B VOl U

bet ween the groups an NS ion and
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cont i NUOUglafe ndde) Basement Membrane Matrix (manufactured by Becton Dickinson Co.,

Bedford, MA, USA).

[0060]

4) Animals

Five-week old female nude mice (CAnN Cg-Foxnlnw/CrlCrlj(nwnu)) were
purchased from Charles River Laboratories Japan, Inc. (Japan, Kanagawa). The animals
were raised under specific pathogen-free (SPF) conditions throughout the test petiod by
feeding standard feedstuff and drinking water. The cultured cells were subcutaneously
inoculated into the dorsal region of the nude mice at a concentration of 3x10° cells/0.1
mL/mouse. Nude mice which had the tumor volumes (minor axis x [major axis]* x 0.5)
ranging from 148.7 mm? to 312.5 mm?® were assigned by using SAS to minimize the
fluctuation in the tumor volume between the groups and within the group.

5) Drug administration and measurement

The first day of administration was designated as Day 1, and observation was
made until Day 66. The respective groups (n = 6) were treated as follows. FK330 was
orally gavaged in an amount of 5 mL/kg, and paclitaxel was administered intravenously
through the tail vein in an amount of 10 mL/kg. Paclitaxel was continuously



adm nistered for 4 days fromDay 1 to Day 4, and then was w t hdrawn
for 25 days (Cycle 1). In the admnistration of PTX in Cycle 2, the
drug was continuously adm nistered for 4 days from Day 30. Control
group. untreated FK330 single agm nistration group: FK330 100
nmg/ kg bid (200 ng/ kg day, continuously administered fromthe
initiation of experiment to the conpletion of experinent)

Pacl i t axeladsimgered & days fremtlayr tgrﬂwﬁ arietbén Wmnthdxwmﬁyr Ry Letesy(Cycle

(conti nuou§l YInaBWAdmhififs@Atm dfOTX4nda¥ER 2 &e@&@h&%hﬁﬂuo@?ﬂy‘auﬁﬁﬁkt&é@fm
group: FK330 éoo nmy/ kg/ kg bid (?00 ng/ kg day, continuously

adni ni st er'8% F¢BRVAE initiation of experiment to conpletion of
experiment) + paaitiof groep: ubdreated kg day (conti nuously administered for

4 days in each FI%‘[S?JO%}ngle adnumst'r:m%rdﬂ@SFﬂﬁﬁ 100 rg@lkggﬁqzé%%gvenot wice
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bol us i nj EERYTHAU IWE%SF{%‘) 0 s qhitiedRn q SRP s T EPAPIRRARGS o o
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for ellipsorHisiard s+ @Pys(lmeﬁ‘é’rcyﬁk@ps x [ maj or axis]2 x 0.52). [0061]
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During the test period, a value less than or equal to the palpation limit was defined as
complete remission (CR), and the measurement value was designated as 0. Using the
actual measured values of the tumor volume at each measurement time points, an unpaired
statistical test (Student's t-test) of the difference between two groups was carried out
between a single administration group and a combined use group. A difference value of
less than 5% was considered to be statistically significant. For the data processing,
Graphpad Prism version 5.03 was used.

7) Results

The results of investigating the combined use effect of FK330 with paclitaxel in
human breast cancer tumor-bearing mice are shown in FIG. 13. In human breast cancer
(MDA-MB-231) tumor-bearing mice, FK330 clearly enhanced the anti-tumor effect of
paclitaxel, and the tumor volume reduction ratio compared with the paclitaxel-only group
on Day 28 was 59.6% (P < 0.01), and the tumor volume reduction ratio compared with the
paclitaxel-only group on Day 66 was 82.8% (P < 0.01),

[0062]



32 The results are expressed as the nean val ue (Mean)
standard error (SEM (n 6). **: PC 0.01 represents the significant
di fference obtai ned as conpared between the conbi ned use group and
the paclitaxel single adm nistration gspup (Student's t-test). 8)
Concl usi ons Conbi ned use of FK330 enhanced the anti-tunDr

effect of pacli under its nmultic stra nin
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docet axel andzyersrélg@ﬂmwz?@sedregrowm dfltgeerescence- based assay of tubulin
pol ymeri zati on [o@&¢tion was carried out according to the

manuf acturer's I’lSt"Ufthﬂ of the kit. That is, purified pig

brai n-derived t “n (final concentration: 2 ng/nL) and SNAP (fi nal
concentration: 120estewbsB@0esi nnol / L) were i ncubated at room tenperature
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SNAP and taxang ﬁér‘l’s?@tg%t\ala group by using the val ue obtained 60
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the equi |h&ébtdﬂ{gt§ﬂﬁ:&ﬁéﬂnﬁitﬁlh6r’@iﬁaﬁlﬁ:tloﬂﬂﬂthéﬁﬂ aviekh agguryfeddyfte bain-ddikee
experlnen

Tho r esur P EnbRiPRuRBt a2 Y SORP G %&E%%‘%t‘rﬁfgb;@&aqrﬁ%ﬁmﬁL)
(SEM of Wweénduhaiepetrdemtteapgamicfont smingtes onjsagérgn thetbuffpemintion

pacl i t axejnelu@éd HakEkiX @ub%éq%&ﬁtﬁﬁp&'h%&@l (&n&l c@ﬁbeﬁﬁﬁtf&aﬁ Qucholt PER 08B Exel
carried o‘gl Q%/ an U{;&gllr ed atl este Stu nt g%t erst% gf t he
di f f er encEBETRE gl | Shfectretittod o U IR ed
group ( cothisiffegmounpk, axddhﬁ\m%-mtnéatteéd)r@ﬂmupwes( £00°®. nbUlingghd 500
p. Ml /L) inBublaR6n, BEERERER e intensity (measurement wavelength: excitation 350
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(Spectramax, Molecular Devices, LLC, Sunnyvale, CA, USA). The value of fluorescence
intensity was expressed as a percentage relative to the SNAP and taxane-untreated group
by using the value obtained 60 minutes after the initiation of the reaction, which
corresponded to the equilibrium steady-state phase, and the average value for three
experiments was taken as the value.
[0064]
3) Statistical analysis
The results are expressed as the mean value (Mean) = standard error (SEM) of five
independent experiments. A comparison between a paclitaxel- or docetaxel-treated group
and an untreated group was carried out by an unpaired statistical test (Student's t-test) of
the difference between two groups. A comparison between a SNAP-untreated group
(control group) and SNAP-treated groups (200 pmol/L and 500 pmol/L) in the presence or



33 absence of the taxane-fam |y drugs was carried out by Dunnett's
mul tiple conparison test. A difference value of |ess than 5% was
considered to be statistically significant. For the data processing,
G aphpad Prismversion 5.03 was used. 4 Results A
representative exanple of the suppressive action of SNAP on the
paclitaxel i nduced tubulin polynerization action, and the summary
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5) Conclusions

The NO donor directly suppressed the tubulin polymerization reaction promoted
by paclitaxel and docetaxel.

[0066]

Example 8

1) Test substances

The dose of FK330 is expressed in terms of the weight of a simple substance (non-
hydrate). A paclitaxel injectable preparation (paclitaxel injection liquid "Sawai") was
purchased from Sawai Pharmaceutical Co., Ltd., and was used as paclitaxel. Rat anti-
mouse F4/80 antigen monoclonal antibody, rabbit anti-iINOS polyclonal antibody, and
rabbit anti-nitrotyrosine antibody were respectively purchased from AbD Serotec (Oxford,
UK), Santa Cruz Biotechnology, Inc. {(Santa Cruz, CA, US), and Millipore Corp. (Billerica,
MA, USA) and used.



34 2) Preparation and adm nistration of test substances FK330
was suspended (20 ng/ L) in a 0.5% aqueous methyl cellul ose sol ution
(0.5% MC) and orally adm nistered. Paclitaxel was prepared with

physi ol ogi cal saline for injection (Qsuka Pharnmaceutical Goup) to a
concentration of 1 ng/nL at the tine of use. 3) Cells Human
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was initiated firamthe first day of admnistration (Day 1). The
respective groups (n_=5) were treated as follows. FK330 was orally

gavaged in an anaweekaid paleinude mited ol CaTon  magrIETiGRaTD 3T t axel
15 Tk U B shonehub Mgt g S
single adiemrere beray pruesEdttedspl ol RS o et el o
Day 1 to fosgingytamdaed fetegst@ﬂf ary dripkéngaviaiehi dhe enlivend agHovpre sPbwitaneensdl 10
g/ kg/ dayinbbuisea {28y/thd dbRal?8Yidh of the nude mice at a concentration of 3x10° cells/0.1
mL/mouse. Nude mice which had the tumor volumes (minor axis x [major axis]* x 0.5)
ranging from 136.8 mm? to 248.5 mm?® were assigned by using SAS to minimize the
fluctuation in the tumor volume between the groups and within the group.
5) Drug administration
Drug administration was initiated from the first day of administration (Day 1).
The respective groups (n = 5) were treated as follows. FK330 was orally gavaged in an
amount of 5 mL/kg from Day 1 to Day 6, and paclitaxel was intravenously administered
through the tail vein in an amount of 10 mL/kg from Day 1 to Day 5.
Control group: untreated
FK330 single administration group: FK330 100 mg/kg bid (200 mg/kg/day, from
Day 1 to Day 6)
Paclitaxel single administration group: Paclitaxel 10 mg/kg/day (from Day 1 to
Day 5)
Combined use group: FK330 100 mg/kg/kg bid (200 mg/kg/day, from Day 1 to
Day 6) + paclitaxel 10 mg/kg/day (from Day 1 to Day 5)
FK330 was orally gavaged (5 mL/kg) twice a day at an interval of 6 to 8 hours.
Paclitaxel was administered by intravenous bolus injection (10 mIL/kg) through the tail
vein 1 to 4 hours after the administration of FK330.
6) Tissue fixation and preparation of frozen sections



Combi ned use group: FK330 100 ng/ kg/ kg bid (200 ng/ kg/day, fromDay 1
to Day 6) + paclitaxel 10 ng/kg/day (fromDay Ito Day 5) FK330
was orally gavaged (5 nL/kg) twice a day at an interval of 6 to 8
hours. Paclitaxel was admi nistered by iqitravenous bol us injection (10
m./ kg) through the tail vein 1 to 4 hours after the adm nistration of
FK330. 6) Tissue fixation and preparation of frozen sections 35,
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with rat anti - 4/.80 anti gen nonocl onal antibody (1:200

nguse F
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Dako, | nc.l) reagent at room tenperature for m nute. 1 NOS staining:
Detection system: The sections were incubated by using a Vectastain ABC kit

(Vector Laboratories, Inc.) for 30 minutes at room temperature.

Chromogenic method: The sections were treated by using a 3,3'-diaminobenzidine
tetrahydrochloride (DAB, Dako, Inc.) reagent at room temperature for 1 minute.

iNOS staining:

Primary antibody treatment: Incubated with rabbit iNOS polyclonal antibody
(1:500 dilution) for one day and night at 4°C.

Detection system: The sections were incubated by using EnVision (Dako, Inc.) for
30 minutes at room temperature.

Chromogenic method: The sections were treated by using a DAB reagent for 1
minute at room temperature.

Nitrotyrosine staining:

Primary antibody treatment: Incubated with rabbit anti-nitrotyrosine antibody
(1:500 dilution) for one day and night at 4°C.

Detection system: The sections were incubated by using EnVision (Dako, Inc.) for
30 minutes at room temperature.



Primary anti body treatment: Incubated with rabbit i NOS pol ycl onal

anti body (1:500 dilution) for one day and ni ght at 4C

Detection system The sections were incubated by using EnVision
(Dako, Inc.) for 30 mnutes at roomteBperature. Chr onogeni ¢
nmet hod: The sections were treated by using a DAB reagent for 1 nminute
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processing, Graphpad Prism version 5.03 was used.

9) Results

In human Iung cancer cell line Calu-6 tumor-bearing mice, the effects on the iINOS
protein expression, macrophage (F4/80) infiltration, and nitrotyrosine (major end-product
of NO) production in the tumor tissue when treated with paclitaxel alone and the
combination with FK330 are shown in FIG. 16 to FIG. 18. In the tumor tissue of the
control group, iNOS positive cells and macrophages were not recognized in most cases,
and the level of nitrotyrosine (major end-product NO) was also low. On the other hand,
when paclitaxe! was administered, infiltration of macrophages in the tumor tissue was
clearly recognized. Also, iNOS protein expression in the tumor tissue was also very
clearly accentuated, and as a result, the amount of nitrotyrosine in the tumor tissue was
also increased. Combined use of FK330, which is an iNOS inhibitor, did not affect the
macrophage infiltration and iINOS protein expression in the tumor, but suppressed
nitrotyrosine production.

[0068]

The results are expressed as the mean value (Mean) * standard error (SEM) (n =
5). ***. P <0.001 represents the significant difference obtainable as compared with the
control group (Student's t-test).

10) Conclusions
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[ClaimI] A conposition for cancer treatnent, conprising
N2-[ (2E) - 3- (4-

chl or ophenyl) - 2- propenoyl EN- [ 2- 0x0-2- (4-{[6-(trifl uoromethyl)pyrimdi
n-4- yl]oxyl pi peridin-|-ypethyl]-3-pyrigin-2-yl-L-al ani nam de or a
salt thereof as an active ingredient, which is used for conbined
adm nistration in conbination with one or nore anti-tunor agents

sel ected from taxane-fam |y anti-tundr®®§ents. [d ai m 2] The
conposition according to claim 1, which is used for conbi ned

adm ni str gk {n conhj L | ' | . t l2..4,[ Cl ai m
3] The co gisa?{?illm acgg:lro g@tﬁ&a%wé}Cgalrfcrgnlatgéah%}\%?’?ﬁmﬁgls}gggg'_[?zgiﬁaé 4£rbi ned
admi ni st r&hﬁomhﬁwlb%ﬁfﬂpﬁm?bﬂ-[awﬁ-%&[é{%ﬂwrpmpwapmmmh@

conposi t i glloageeelting -{i0ethy | RBPyAdinvihyICih alafink6RM of @6alE@BRLAGGN active
adm ni stration in cohnbl nation w.th, docet axel .. LCIB’M 5]. The

Composi t 1 S1FSe iRy S uBeLeD Coppfuings e o in sqSiygfiogiyvittong or more
conposi t i entifumorggeits sedentad fsam taxpemianolypnii-sumer agents.

N2- R2E) - 3- (4- chl or ophenyl) - 2- pr openoyl | - ‘

N42- ox0- 2-(4- -(trifluoronethyl (rim di.n-4-yl]ox i.peridin-l-yeet
i 13- py SheD- |1 he SiPE P RomberbRbte & By phish o ool A iagine o
60 ny/ day adroinis@@fomig/cdenpinafiGh aitpédlitake! eclvpasid.i on according to claim
5, which is a conposition for oral adm nistration conprising

N2-[ (2E) - 3-(4- chl orophenyl) - 2- pr openoy1W 2- oxo- 2- (4- {[ 6- )
(trifluor gg‘é’t‘%§bpyr i ﬁ#%%g&swgé%‘ﬂ %@Haem% Phighdt W% ?Q@%"PWF@H n-2-y
| - L- al ani admintberatién ia coaibinativewvithhadlitax@ah anount of 60 ng/day to 200
ng/ day. [Cl aim 7] The conposition according to any one of clains Ito
6, which is used for _conbined adm nistration in further conbination

with one Urlaibil ant Thespmpositige ascording teclata 2f whieh i wped fuepmbined y
ant i - t unoadmigBhSon iARbALEGHEN WiBdbemxkly anti-tunor agents,

cycl ophospham de, fluorouracil, trastuzunmab, and capecitabi ne.
[Claim 5] The composition according to any one of claims 1 to 4, which is a
composition for oral administration comprising N*-[(2E)-3-(4-chlorophenyl)-2-propenoyi]-
N-[2-0x0-2-(4-{[6-(trifluoromethyl)pyrimidin-4-ylJoxy} piperidin-1-yl)ethyl]-3-pyridin-2-
yl-L-alaninamide or a salt thereof in an amount of 60 mg/day to 1200 mg/day.

[Claim 6] The composition according to claim 5, which is a composition for oral
administration comprising N>-[(2E)-3-(4-chlorophenyl)-2-propenoyl]-N-[2-oxo-2-(4-{[6-
(trifluoromethyl)pyrimidin-4-ylJoxy} piperidin-1-yl)ethyl]-3-pyridin-2-yl-L-alaninamide or
a salt thereof in an amount of 60 mg/day to 200 mg/day.

[Claim 7] The composition according to any one of claims 1 to 6, which is used for
combined administration in further combination with one or more anti-tumor agents
selected from platinum-family anti-tamor agents, anthracycline-family anti-tumor agents,
cyclophosphamide, fluorouracil, trastuzumab, and capecitabine.

[Claim 8] The composition for cancer treatment according to any one of claims 1 to
6, which is administered together with one or more anti-tumor agents selected from taxane-
family anti-tumor agents simultaneously, separately, continuously or with an interval.

[Claim 9] A composition for cancer treatment for treating a subject undergoing
therapy with one or more anti-tumor agents selected from taxane-family anti-tumor agents,



[ Cl ai m 8 The conposition for cancer treatnment according to any one of
claims 1 to 6, which is adm nistered together with one or nore
anti-tunor agents selected fromtaxanefam |y anti-tunor agents

si mul t aneously, separately, continuousgy or with an interval. 39
wherein the conposition conpri ses
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9, which is for the treatnent of canc I'n which taxane-famly

anti-tunor agents are used. [Caim 11] The conposition for cancer
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[Claim 13] Use of N2-[(2E)-3-(4-chlorophenyl)-2-propenoyl]-N-[2-oxo0-2-(4-{[6-

(trifluoromethyl)pyrimidin-4-yl]oxy} piperidin-1-yl)ethyl]-3-pyridin-2-yl-L-alaninamide or
a salt thereof, for the manufacture of a composition for cancer treatment, which is used for
combined administration in combination with one or more anti-tumor agents selected from

taxane-family anti-tumor agents.

[Claim 14] Nz-[(iZE)-B-(4-ch10ropheny1)-2-propen0y1]-N-[2—oxo-2—(4-{ [6-
(trifluoromethyl)pyrimidin-4-yl]oxy} piperidin-1-yl)ethyl]-3-pyridin-2-yl-L-alaninamide or
a salt thereof, for use of cancer treatment, which is used for combined administration in
combination with one or more anti-tumor agents selected from taxane-family anti-tumor

agents,

[Claim 15] A method for treating cancer, comprising combining one or more anti-
tumor agents selected from taxane-family anti-turnor agents in a therapeutically effective
amount that is used for combination therapy, and N*-[(2E)-3-(4-chlorophenyl)-2-
propenoyl])-N-[2-0x0-2-(4-{[6~(triflucromethy])pyrimidin-4-ylJoxy} piperidin-1-yl)ethyl]-
3-pyridin-2-yl-L-alaninamide or a salt thereof in a therapeutically effective amount that is
used for combination therapy; and administering the combination to a subject.

[Claim 16] A method for treating cancer, comprising administering one or more anti-
turmor agents selected from taxane-family anti-tumor agents in a therapeutically effective
amount that is used for combination therapy, and N2-{(2E)-3-(4-chlorophenyl)-2-
propenoyl]-N-[2-o0xo0-2-(4-{[6-(trifluoromethyl)pyrimidin-4-yl]oxy} piperidin-1-yl)ethyl]-
3-pyridin-2-yl-L-alaninamide or a salt thereof in a therapeutically effective amount that is



(trifluoromethyl)pyrimdin-4-yl]oxy}piperidin-1-ypethyl]-3-pyridin-2-
yl -L-al aninam de or a salt thereof; for use of cancer treatnent,
which is used for conbined adm nistration in conbination with one or
nore anti-tunor agents selected fromtaxane-famly anti-tunor agents.
[Claim15] A nethod for treating cancer, corrpri Si ng conbi ni ng one or
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enhancer for one or nore anti-tunor agents selected from
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