Description Anti-tunor Agent Conprising Cytidine Derivative and Carboplatin
Techni cal Field [0001] The present invention relates to an antitunor
agent containing a cytidine derivative and carboplatin in conbination and
to an agent for potentiating the antitunor effect of carboplatin.
Background Art [0002] 1- (3- G Ethynyl-0-D-ri bopent-of uranosyl) cytosi ne
(ECyd, represented by the following formula) is an antinetabolite having a
structure in which the 3'-f3-positimssafigtienri bose of cytidine is
substituted by an ethynyl group. [0003] [Fl]

Anti-tumor Agent Comprising Cytidine Derivative and
Carboplatin

Technical Field

[0001]

The present invention relates to an antitumor agent
containing a cytidine derivative and carboplatin in
combination and to an agent for potentiating the antitumor

effect of carboplatin.

Background Art
[0002]

1-(3-C-Ethynyl-B-D-ribopentofuranosyl)cytosine (ECyd,
represented by the following formula) is an antimetabolite
having a structure in which the 3'—B—pqsition of the ribose
of cytidine is substituted by an ethynyl group.
[0003]

[F1]

[o004]

ECyd is a cytidine derivative which was first

synthesized in Japan. Differing from a pyrimidine derivative



OH OH [0004] ECyd is a cytidine derivative which was first synthesized in
Japan. Differing froma pyrimdine derivative (5-FU) or a deoxycytidine
derivative (gentitabine), which are antitunor agents generally enployed in
the clinical settings, ECyd weakly acts on DNA and mainly inhibits RNA
synthesis. Specifically, in a proposed mechanism ECyd is phosphorylated by
|ntraceIIuIar uridine/cytidine ki nase, to thereby forma triphosphate

(ECTE) L Jnon b dichl LS o3 BOL YIRS SRS ac ke hdddabihead] as o) gant

cells to de Pa t Non- Pat ent Docunent 1). [0005]
antitumor agents generally employed in the clinical settings,
ECyd weakly acts on DNA and mainly inhibits RNA synthesis.
Specifically, in a proposed mechanism, ECyd is phosphorylated
by intracellular uridine/cytidine kinase, to thereby form a
triphosphate (ECTP), which inhibits RNA polymerases I, II,
and III, leading relevant cells to death (Patent Document 1

and Non-Patent Document 1).

[0005]

Many antitumor agents which are generally employed in
the clinical settings and which work based on DNA synthesis
inhibition as a main action exhibit the inhibitory effect in
an S-phase. Tumor cells employed in animal tests generally
exhibit relatively fast proliferation. However, studies have
revealed that, in the clinical settings, tumor cells
proliferate at a slow rate, and a small number of the cells
are in the S-phase. Since, differing from DNA synthesis
inhibiting agents, the antitumor effect of ECyd based on RNA
syntheéis inhibitory action is not affected by the cell cycle
of tumor cells, ECyd is thought to serve as a clinically
useful. antitumor agent, which differs from DNA synthesis
inhibiting agents generally employed in the clinical settings.
[0006]

Another attempt has been made to further potentiate the
antitumor effect of ECyd, in which an antitumor agent such as
cisplatin, having a different action mechanism, is employed

in combination (Non-Patent Document 2). However, hitherto, a



Many antitunor agents which are generally enployed in the clinical settings
and whi ch work based on DNA synthesis inhibition as a main action exhibit
the inhibitory effect in an S-phase. Tunor cells enployed in animal tests
generally exhibit relatively fast proliferati on. However, studies have
revealed that, in the clinical settings, tunor cells proliferate at a slow
rate, and a small nunber of the cells are in the S-phase. Since, differing

from DNA synthesi s .inhjbiting: AnLi Ly af eehiabgECyd based on
RNA synthes%%t%%1%1¥1 rgbg%ﬁg%ﬁgﬁgiﬁgFggsfected byeiheabelﬁ cycle of tunor

cells, EQ'dTﬂlé%éfb%gh hEQeSﬁé ViEed$ dinfainianie6al hynéts eddrbineti tuapapagent ,

which differs from synthesis inhibiting agents generally enployed in

the clinical; SetddyegS wnhi@A06herapy exiotier aahbeamiotaas beaentomde to
further potentiate the antitunor effect of ECyd, in which an antitunor

agent such @sr&displndt givebavéag andirfdecreetitcasti on mechani sm is enpl oyed

i n conbi nati on (Non-Patent Docunent 2). However, hitherto, a sati sfactory
pot enti at i rgeeffeettarta®onoteeen attai ned. Therefore, there is keen demand
for a new conbined therapy with ECyd, which therapy exhibits a nore potent
antitunor efdEmit Aedugensslt eSapathas FateffellPs. 3ReI&t%d Art Docunents

Pat ent Docunent 1: Japanese Patent No. 3142874 Non-Pa%ggt Dogggggt 1:

Nucl ei ¢ Ami%ﬁp13ﬁ§en$u§ﬁppmi?tZ%BJ%FﬂGQGOfflﬂBnBP%téﬁﬁ’ cdrrefit >2%
Proceedi ngs of the Annual Meeting of the Japanese Cancer Association 60,
558, (2001) ‘A9%I osure of the Invention

Non-Patent Document 2: Proceedings of the Annual Meeting of

the Japanese Cancer Association 60, 558, (2001)

Disclosure of the Invention

Problems to be Solved by the Invention

[0007]

The present invention is directed to provision of a
novel combined therapy with ECyd, which therapy exhibits

remarkable antitumor effect and gives less adverse effects.

Means for Solving the Problems

[o008]

In view of the foregoing, the present inventor has
carried out extensive studies on a novel combined therapy
employing Ecyd and another antitumor agent in combination for
providing a cancer therapy enabling patients to suxrvive for a
longer period of time, and has found that an antitumor effect
can be remarkably potentiated without increasing adverse

effects, through émployment, in combination, of ECyd and a



Probl enms to be Sol ved by the Invention [0007] The present invention
is directed to provision of a novel conbined therapy with ECyd, which

t herapy exhibits renmarkabl e antitunor effect and gives | ess adverse
effects. Means for Solving the Problens [00081 In view of the
foregoi ng, the present inventor has carried out extensive studies on a
novel conbi ned therapy enpl oyi ng Ecyd and anot her antitunor agent in

conbi nati on_far. providi a.cal .herapy_enabling patients to survive for
a | onger péﬁfbdngp F?ﬁ%ﬂgéﬁﬁj%ggggg%ﬁg(?hgt an antitunor effect can be

remar kabl ¥ Rehepl-aheg: s %ggqgggﬂgm agilwer%rﬁ:»fr%%ﬁétawrwﬂ@:

enpl oynent , ‘i n conbi nati on, at | num conpl ex

ci s-di ammi nefhobnaCYs! Obetanadicar hoxybat S04l ald mepda)). (TR pioreary
name: carboplatin, hereinafter abbreviated as CBDCA). The inventor has al so

found that Hawe atiBuSrebha@i et ad tuwwer obt&bedd iamtnongmoef BECetveishan the
antitunor effect of a simlar conbined therapy enploying cisplatin, which
has a cheningale sfffdctive wnth atheaehicdhumec hefffesrh sifitial gimidarhose of CBDCA.
[ 0009] Accordingly, the present invention is directed to the
fol | owi ng Kombangyl. therapy empliyyiamt icf gpbrt Hyethidhi@snpnghemacal
conmbi nati on, 15(3- C-ethynyI-R-D-ribopentofurano%ylc$¥%%%gngfoEB8C£§It
t her eof aﬁﬁ1@§ﬁ§§9|@@@¢ﬁn action mechanism simila

[0009]

Accordingly, the present invention is directed to the
following 1) to 8).

1) An antitumor agent containing, in combination, 1-(3-
C-ethynyl-B-D-ribopentofuranosyl)cytosine or a salt thereof,
and carboplatin.

2) An antitumor agent according to 1) above, which is a
combined drug.

3) An antitumor agent according to 1) above, which is
in the form of a kit including a drug containing 1-(3-C-
ethynyl-B-D-ribopentofuranosyl)cytosine or a salt thereof and
a drug containing carboplatin.

4) An agent for potentiating the antitumor effect of
carboplatin, which agent contains 1-(3-C-ethynyl-B-D-
ribopentofuranosyl)cytosine or a salt thereof in such an

vamount that the antitumor effect of carboplatin is
significantly potentiated.

5) Use, for producing an antitumor agent, of 1-(3-C-

ethynyl-B-D-ribopentofuranosyl)cytosine or a salt thereof and

carboplatin in combination.



2) An antitunor agent according to 1) above, which is a conbi ned drug.

3) An antitunor agent according to 1) above, which is in the formof a kit

i ncluding a drug containing 1-(3-Cethynyl-P-D-ribopent of uranosyl)cytosi ne
or a salt thereof and a drug containing carbopl atin. 4) An agent for
potentiating the antitunor effect of carboplatin, which agent contains

1- (3-Cethynyl - 13- Dri bopent of uranosyl ) cytosine or a salt thereof in such an

amount that the @pﬁ{%@qﬁége%%gfﬁgg%aﬁg{Q%B%gginc$ Signidicantly

pot enti at ed. ng an antitunor agent, of

L (3 Cot hy kB D 0ent o WANASW Y 951 5EC 0L e8Iy Fher eof and

carboplatin’inco ne treati ng cancer,

conpri si ng At ighir-Afos{ D) &ABY MR iRNa salt thereof and carboplatin,
1- (3-Cethynyl -O Dri bopentof uranosyl ) cytosine or a salt thereof and

carbopl ati ngo t:0 patpahtenh hedagktdrar.eof . 7) A nmethod for treating
cancer according to 6) above, wherein

1- ( 3- G et hynyl - 3#)D- ri hetpent dfar amesyingytascere arcardalat tohép eaboand
carboplatin are admnistered to a patient in need thereof sinultaneously,
or separ at ebheratinan -i(at ef etdhynyl - B-D- ri8ppannef imoahdsrl Jpottewtingt PHgat he
antitunor effect of carboplatin, conprising adm nistering, to a patient to
whi ch carbdiﬁ%ﬁiQheF§O§dﬁ¥ igﬂgﬁqgiatln are administered to a patient in

1- (3-C et hynyl - 3-Dri bopent of ur anosyl ) cyt osi ne_or salt__thereof in such an
‘anount thaﬁl‘%%tQﬁFFPgn%+m%ﬁﬁaﬂﬁp yéa%ﬁbﬁ?@?f?F?é& Ao e

stgniticantly
potenti at ed. EfQSC%Smgghégeféfngggéﬁylating the antitumor effect of

carboplatin, comprising administering, to a patient to which
carboplatin is administered, 1-(3-C-ethynyl-B-D-
ribopentofuranosyl)cytosine or a salt thereof in such an
amount that the antitumor effect of carboplatin is

significantly potentiated.

Effects of the Invention
[00101

According to the antitumor agent of the present
invention, a cancer therapy exhibiting high antitumor effect
can be performed while suppressing adverse effects, whereby

the survival of patients can be prolonged.

Brief Description of the Drawings
[0011]

[Fig. 1] A graph showing survival of subjects to which 0.3
mg/kg/day ECyd and 30 mg/kg/day carboplatin have been

administered in combination.



[ 0010] According to the antitunor agent of the present invention, a
cancer therapy exhibiting high antitunor effect can be perforned while
suppressi ng adverse effects, whereby the survival of patients can be

prol onged. Brief Description of the Draw ngs [0011] [Fig. 1] A graph
show ng survival of subjects to which 0.3 ng/kg/day ECyd and 30 ng/kg/ day
carbopl ati n have been adm ni stered in conbination. [Fig. 2] A graph

showl ng_survial, of sibLecle b0 cl.0cd, 10 Ko/ day, JE0U Land 40, 1ol kol day

carboplatin h ered~i n comnbi natr on. : A grap

showi ng suryi val /0f, $0keshs 40 Wy qphkgh Seyn Bk add Mo/ kg/ day
cisplatin hac\&/g.?‘&f/ee ag%\hn%sgergﬁ}n@/(#ﬁ/isﬁat i 0%. Be%t Modes for Carrying
Qut the | nveptipnd9@42in combination.
[Fig. 3] A graph showing survival of subjects to which 0.3
mg/kg/day ECyd and 5 mg/kg/day cisplatin have been

administered in combination.

Best Modes for Carrying Out the Invention
[0012]

ECyd, 1-(3-C-ethynyl-B-D-ribopentofuranosyl)cytosine,
employed in the present invention is a known compound and is
known to exhibit an antitumor effect to a variety of cancers
through RNA synthesis inhibitory action. Notably, there has
never been reported that céncer can be effectively treated
with suppressing adverse effects through employment of ECyd
-and CBDCA.

[0013]

No particular limitation is imposed on the salt of ECyd,
so long as -it is pharmaceutically acceptable. Examples of
the salt include inorganic acid salts such as hydrochlorides,
hydrobromides, sulfates, nitrates, and phosphates; and
organic acid salts such as acetates, propionates, tartrates,
fumarates, maleates, malates, citrates, methanesulfonates, p-
toluenesulfonates, and trifluorocacetates.
foo14]

ECyd or a salt thereof may be produced through a known

method, for example, a method disclosed in Japanese Patent No.



ECyd, 1-(3-C-ethynyl-3-D-ribopentofuranosyl)cytosine, enployed in the
present invention is a known conpound and is known to exhibit an antitunor
effect to a variety of cancers through RNA synthesis inhibitory action.

Not ably, there has never been reported that cancer can be effectively
treated with suppressing adverse effects through enpl oynent of -ECyd and
CBDCA. [0013] No particular limtation is inposed on the salt of ECyd,.
so long as gf%?é%4pharnaceutically accept abl e. Exanples of the salt include
i norgani c acid sal'ts such as hydrochl ori des, hydrobrom des, sulfates,
nitrates, apgfpRosphates; and organic acid salts such as acetates,

propi onates, tartrates, fumarates, nal eates, nalates, citrates,

met hanesul f onat egpdat okugngsathdanat,as, and trifluoroacetates. [0014]

ECyd or a salt thereof may be produced through a known net hod, for exanple,
a net hod disgli1esedahaddepanesel Lat)entthloun (B1428mhldyedlsh the  CBDCA,
cis-diamm n(1, 1- cycl obut anedi carboxyl ato)platinun(ll), enployed in the
present i nyerisean isvankhowniplatkinowm pdaplewn afriilexk AFHN 1BoXBRWR Bi? an
antitunor effect through DNA synthesis inhibitory action. CBDCA nmay be
produced t leednidh taaknenkl Feedio L fesit é%éﬁﬁﬂ%,DQﬁrﬁﬁqﬁﬂfs&?s&PBégﬂt?g&

JP-B-1981-029676. Also, a commercial drug, for ex ngle,qué%QI dn

(regi st er e®AigBe meFROCABMAST B REPEYSTI éﬁﬁpqﬂg'én%P YBd™eHyots)
example, a method disclosed in JP-B-1981-029676.. Also, a
commercial drug, for example, Paraplatin (registered
trademark, Bristol Meyers), may be employed.

{0016]

As described in the Examples hereinbelow, through
employment in combination of ECyd or a salt thereof and CBDCA,
a remarkably strong antitumor effect can be attained as
compared with administration of either of the component
singly. Therefore, a pharmaceutical product containing ECyd
or a salt thereof and CBDCA as effective ingredients is a
useful antitumor égent. Furthermore, a pharmaceutical
product containing ECyd or a salt thereof as an effective
ingredient is a useful agent for potentiating the antitumor
effect of CBDCA, and a pharmaceutical product containing
CBDCA as an effective ingredient is a useful agent for
potentiating the antitumor effect of ECyd or a salt thereof.
[0017]

No particular iimitation is imposed on the cancer which
can be treated by the antitumor agent of the present

invention. Examples of the cancer include head and neck



As described in the Exanpl es hereinbel ow, through enpl oynment in conbination
of ECyd or a salt thereof and CBDCA, a remarkably strong antitunor effect
can be attained as conpared with adm nistration of either of the conponent
singly. Therefore, a pharmaceutical product containing ECyd or a salt

t hereof and CBDCA as effective ingredients is a useful antitunor agent.

Furt her nor e, a phar maceuti cal product containing ECyd or a salt thereof as

an effectiy ofreggsgﬁagéaf di3eLyl 05RcH Martienkbebh nepddie: ant i t urr

ef fect of armaceuti ¢éal product contai ni ng CBDCA as an

effective ingredi gohck Uari2G8Nt oA Ofp RERRY bAL ENGus Acdtd:d uror
ef fect of 5 asaf ereo [00g7 No particular limtation is

i mposed on ﬁé‘ﬁ%&%@@z@rcam@ﬁ qaﬂlgb%ahe@a; ash-dnstt Ranasti t overiagerned,t he
present invention. Exanples of the cancer include head and neck cancer,

esophageal wamk@er, cshesBL ekl canten, casxtdiculrectakocanosrg dndver
cancer, gall bl adder/bile duct cancer, pancreatic cancer, |lung cancer,

breast cancaft mvasuans@ammﬁn,nbﬂagdentchmméﬁmwpré§ﬂ&€@l%an@@ﬂ”£¥@st|cuIar
tunor, bone and soft tissue sarcoma, malignant X nphoma, | eukem a, cervical
cancer, skigancamcerkianeangeasi.n andnbraiThigiencef ?sceti?%ﬁ%rla‘?ol y head and
neck cancer or lun canceZHg£0018 The formof the antitunor agent of
t he presenﬂ“eﬁ@€ﬁp LCENBAACH P ugrYY WRPER  t he af or ement i oned
ECyd or a salt her eof and CBDCA are m xed at an appropriate ratio, each at
an ef fecti v% unt, to forma single dosage form (single-fornulation

type), or a pha&ﬂgc?8£&c éH‘“QHyith@8£“ éﬁktggifyéu?§eggngffect!vg anmount s
e Ien

separately for énab af orenentioned 1 ngre s to be adm ni stered

si mul t aneo‘i?llv}éntgénstﬁ'&ﬁr]@é el bcbiabal A€k Val Wideubkaef of submddtdbdagme) .
[0019] No particular I'Tmtation is inposed on the
ECyd or a salt thereof and CBDCA are mixed at an appropriate
ratio, each at an effective amount, to form a single dosage
form (single—formulatiqn type), or a pharmaceutical product
including the drugs in effective amounts separately for
enabling the aforementioned ingredients to be administered
simultaneously, or separately at an interval (double-
formulation type).
f0019]

No particular limitation is imposed on the
administration form of the aforementioned pharmaceutical
product, and an appropriate form may be selected in
accordance with the therapeutic purpose. Examples of the
form of the pharmaceutical product include oral agents (e.g.,
tablets, coated tablets, powder, granules, capsules, and
ligquid), injections, suppositories, cataplasms, and ointments.

ECyd or a salt thereof and CBDCA may be administered in the

forms identical to or different from each other.



adm ni stration formof the aforenentioned pharmaceutical product, and an
appropriate formmy be selected in accordance with the therapeutic

pur pose. Exanples of the form of the pharmaceutical product include oral
agents (e.g., tablets, coated tablets, powder, granules, capsules, and
liquid), injections, suppositories, cataplasns, and-ointnents.—ECyd-or a
salt thereof and CBDCA may be administered in the forns identical to or
di fferent f{%%b?ach ot her. [0020] The pharnaceutical products
enpl oyed i nt%%e present invention and containing ECyd or a salt thereof

and/or CBDCA mayae Rt S &6t 11048BaAc B8 NGHAId ek navenaBp hoskrdy use of a
e

phar macol ogi cal I'y atcepta carrier. Such a carrier may be selected froma
variety of Galhi-ehs 980t BmR eypd b Lrdigs. thpeedt i andsamuipesai ncl ude
a excipient, a binder, a disintegrant, a lubricant, a diluent, a

sol ubi i zi ngAGRNbrePaBits RNEUYG aggsheral Iy ninowhy mageod ,bwa ¢ adj asti ng
agent, a buffer, a stabilizer, a coloring agent, a flavoring agent, and a
deodor ant . gH3@aikologicaBxanplcepteblehearxispi efuch el wpde Yeacé¥elesucr ose,
sodi um chl ori de, glucose, nmaltose, mannitol, erythritol, xylitol, maltitol,
i nositol, dmlecard Soehid ofaristyumfncatFiers geacehl L¥aft®P U <hrifonat e,
kaolin, crystalline cellulose, silicic acid, nethylcellukgs%j glécerin,
sodi um al gidrage,. RRAREIEAST eXaBRECH RS PhEFELP IS Exarfh L 5F 't fie

| ubricant include purified talc, stearate salts, . en

gl ycol , an@lﬁlﬁfﬁﬁggn’fhear LIRS %sg%fu@tr%é Bi & gpg?%é?%d%%%'e%syr up,
glucose liquid, starch |li.quid, l.at{n ti.00:_pakyyi 101,

pol yvi nyl %Pﬁ@??aﬁ%?ya‘%Vipi%ﬁ%%ﬁ&%%g,aiﬁﬁﬁofy Ht%?b%%??% 6?%%g2hellac,

met hyl cell Wose, eLhylaeidses waisringlapnel, spelassking phasphiate, and

m xtures thereof. npl es of the disintegrant include dry starch, sodium
al gi nate, pewdar 8do@gadnt powdered | am naran, sodi um hydrogencarbonat e,

cal cium carbonate, pol yoxyethylene sorbitan fatty acid esters, sodium

| auryl sul flaberisteari c nonogl yceride, starch, |actose, and m xtures

t hereof . Exanpl es of the diluent include water, ethyl alcohol, Mcrogol,
propyl ene gl ycoExasphesydbatdee iesodpeany| ia¢butollagy6rFox jrated i sost earyl
al cohol , pol yoxyet hyl ene sorbitan fattg acid esters, and gixéqfes t her eof .
Exanpl es ofsophansehbpFider GiME0s6e SBUFOFR pytgEitFiy e STy EREIEOL,

et hyl enedi am_netetraacetic acid, .thioglycolic acid, io | . agj and
m xt ur es tﬁ@ﬂéBP;'E%%Hﬁﬁég”oﬂnPﬁétPgni%%%gmﬁﬁenoﬁ ﬁg%gdegg%%%%%ﬁghgg?ide,
boric acid, glucose,.alycerin j S 4 agpi €508, the
pH- adj ust i ﬁégﬁﬁgntC%%%L%“hfﬁaéﬁﬁn%g?ag]ééég%‘?'uré itt%g‘tléflgﬁi tric acid, sodium
acetate, sqdhyphosphatieiandehsiyes §Ngiaoh, Beanthealginsos] Mg

i do

agent s incluge procal ne hydrochl ori de, cai ne hydrochl oride, and

m xtures thergok, LO9Z22lxtures thereof. Examples of the lubricant
include purified talc, stearate salts, borax, polyethylene
glycol, and mixtures thereof. Examples of the binder include
simple syrup, glucose liquid, starch liquid, gelatin solution,
polyvinyl alcohol, polyvinyl ether, polyvinylpyrrolidone,
carboxymethylcellulose, shellac, methylcellulose,
ethylcellulose, water, ethanol, potassium phosphate, and
mixtures thereof. Examples of the disintegrant include dry

starch, sodium alginate, powdered agar, powdered laminaran,

sodium hydrogencarbonate, calcium carbonate, polyoxyethylene



General ly, the pharmaceutical product preferably contains ECyd or a salt

t hereof and CBDCA in anounts of 0.1 to 100 ng and 0.01 to 10 g,
respectively. [0023] When the antitunor agent of the present
invention is provided as a kit, the kit nay be designed to include separate
packages of a drug containing ECyd or a salt thereof as prepared above and
a drug containing CBDCA, so that the drugs are separately taken fromthe
correspondin ckages before use._ Alter.nati ar Lca
forrrulationsﬁggL %@%ﬁyiﬁcﬁﬁee%%%fﬁgg gg?@a%%%¥¥%§ﬂﬁggegf gg%ﬁy%%ent of

combi ned adn%ﬁ%i%i&@éf%@' L0024]  1actosk? LHS RIESEALs itRE@BLEON, NO

particular Timtiation 1$ i rposed on the anpbunt of ECyd or a salt thereof

and that of B CBIGA AdjF Rhst 8 BGed© hdIdkeRbres) R a3 cbeyd, or a salt
t hereof and CBDCA synergistically exhibit antitunor effect to treat cancer,

and the amountsogie @QBF9E@£@Igdykxﬂne@QhQ&?1@E§Hiibdﬂﬁﬁ&md3naécmh®h,the age,
type of cancer, stage of cancer, presence of netastasis, or therapy history
of a patienpolypigsenea abostderyantlidohmdr, agenosyetdtyd.enfyporthitgn t he
anount of ECyd or a salt thereof (as reduced to ECyd) is about 0.01 to 200
ng/ n2/ day, fmckyt keigdneshersf OBDOAXtr@sOthereDd. gFHRIEAGS ®F flF ably, the
amount of ECyd or a salt thereof (as reduced to ECyd) is about 0.05 to 100
ng/ n2/ day, etrbiliccansoaluds TBBOR PyTOSELEste0 g/ n2/ day. In the
present invention, no particular limtation is %g$9§%ga%ndthe sequence and
interval s oCBGAITURRAPPLACRCESE GF 18 sHMCTHET RO &Td“cBDCA, so | ong as
a target synergisti.c effect_can bhe attai e LU ~ES ed,

separ at ed c#%hé#ﬁﬁiﬁgdﬁgﬁss Nit:) %§%¥|%Snfggg?%g%s?ﬁﬁﬁgéééoagIgM%r

internittenégﬁgcf§§ag8gg§ [0022)e sodium chloride, boric acid, glucose,

glycerin, and mixtures thereof. Examples of the pH-adjusting

agent and buffer include sodium citrate, citric acid, sodium
acetate, sodium phosphate, and mixtures thereof. Examples of
soothing agents include procaine hydrochloride, lidocaine
hydrochloride, and mixtures thereof.

[0022]

Generally, the pharmaceutical product preféfably
contains ECyd or a salt thereof and CBDCA in amounts of 0.1
to 100 mg and 0.01 to 10 g, respectively.
fo023]

When the antitumor agent of thé present invention is
provided as a kit, the kit may be designed to include
separate packages of a drug containing ECyd or a salt thereof
as prepared above and a drug containing CBDCA, soO that the
drugs are separately taken from the corresponding packages
before use. Alternatively, each pharmaceutical formulation

may be held in one package suitable for use at each event of

10



Exanmple 1 Mal e nude rats (F344/N Jcl-rnu) were divided in terns of
body weight into groups (14 rats in each group). To each rat, a fragnent
(about 2 x 2 mm) of human head and neck cancer strain 0CC-1 was

subcut aneously transplanted into the back (day 0). Drug adm nistrati on was
started on the day follow ng transplant (day 1). ECyd was adm nistered to a
rat through the caudal vein at a dose of 0.3 ny/kg on days 1, 3, 5,8, 10,
and 12. Carboplatin was adm nistered to a rat through the caudal vein at a
dose of 30 FYMKPSS 248 1RgPkEEbh Rays 1 and 8. Cisplatin was adninistered to
a rat throu9&3tqe caudal vein at a dose of 5 ng/kg on day 1. Note that
carbopl atin 4ﬁ4ng/kg/day) and cisplatin (5 ng/kg/day) enployed in the test

exhi bi ted al”DSFUEWSK§?Q%s§HEi%H@@ﬁtﬁ%&eQEr RatScRiad COMu=0licg Qup were

not subjected to drug treatnen ereafter, the survival (days) of

each rat wagpchecked, aRdafhensUs¥inala It & 8hleache@ioripnsashaal ol at ed by
the followi ng equation 1. Figs. 1 to 3 are graphs show ng survival rates;

in each gragipdhedianizestal 8is gafilesenks llayg andEdke orert sedk axi s
represents survival rate. (Equation 1) Survival rate (%9 = (no. of
Survi vi ng refiefauE a0fl cBDSAt spheddiscit@Q1y0e2Bibit antifgjor eifdgctf Eom
Figs. 1 to 3, the conbined adm nistration group (ECyd and carbopl atin)
exhi bi ted stagdtstdagaklky shgnilié camunisolargaPPsAPBHEaEYtY iRFAdctEsMd8RFar ed
with the ECyd-only adm nistration group and the carbqglatin-on

adni ni st r at $rRaIcEdeRCFhEE BRoflRe ade, type of cancer, stage of cancer,

presence of metastasis, or therapy history of a patient,
presence of other antitumor agents, etc. Typically, the
amount of ECyd or a salt thereof (as reduced to ECyd) is
about 0.01 to 200 mg/m?/day, and the amount of CBDCA is 0.01
to 20 g/m?*/day. Preferably, the amount of ECyd or a salt
thereof (as reduced to ECyd) is about 0.05 to 100 mg/m?/day,
and the amount of CBDCA is 0.1 to 10 g/m?/day.

In the present invention, no particular limitation is
imposed on the sequence and intervals of administration of
ECyd or a salt thereof and CBDCA, so long as a target
synergistic effect can be attained. When the kit is used,
separated drug ingredients may be administered simultaneously

or intermittently.

Examples
foo25]

Example 1

Male nude rats (F344/N Jcl-rnu) were divided in terms

of body weight into groups (14 rats in each group). To each
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adm ni stration of ECyd and carboplatin in conbination was found to provide
a synergistic antitunor effect (Figs. 1 and 2). Meanwhile, in the case of
adm ni stration of ECyd and cisplatin in conbination, the survival rate on
day 70 was al nost equivalent to that of the ECyd-only adm nistration group.
Therefore, the synergistic effect with cisplatin was very limted (Fig. 3).
On day 70, the conbined adm nistration group (ECyd and carbopl ati n)
exhibited a survival rate as remarkably hi s abqut t.0 % while the
Survival rafetofd (HETEERb ARRORH M i <t 1Y gﬁ ‘3?%%%%‘?& néiné‘gg?{spl atin) was
about 10% indicating.th adm ni s j gggb liakbnth&

conbi nat i orCIEH &Y lﬂsg Sl_gt agér aép‘{ab%%t%%ﬁg%ﬁ%%’gﬂot e l'faa{ﬁatt&got entiation of
anti t unor t m j . phad | - adaEendehe & i nation
is attai negga{ a@%@?mﬁ%%%ﬁ@%ég?gg?%@ conpared with that g{rb

admi ni stration Qfi g $Rhakbagnd(ELYyd)in sopdiwed iiminSisneeedi spl atrat and-
carboplatin are simlar to each other in terns of chem cal structure (i.e.,
pl ati num copmplsiioh and agtien venDhani smddseeof DNA ByNthewi slayshilhi B/ on),
the surprising results are unexpected by those skilled in the art. [0027]
Exanple 2 s, 8, Ad,ragdeng. (doltop2axi way afninimietedn§ocanéek strain
LX-1 was subcutaneously transplanted in the back of each of nale nude mce
(BALB/ cA j cthrmigh \thencehéahves Byt (AmsosPoPing0 (FBAEEroTi Y% IRl x -
shorter dianeter X shorter dianete ]

I X,1/2) of .th ce
r eached abdinyszolo(a% 8t heE HiRIG tdy ¥agi 9?8%#%%‘%69#&%5 g é:ste:g’%glrll he tunor
vol unme (8 m_ce in each grou ay 0 1 ni ti was
started(on e G ol'P Wﬁg)?gg%%eplga%ts Fgéilcg%ﬂg%gglén (q::%r Eggtlzati n were
adm ni stered to 1s¥h8hpiat ¢ /'kg and 70
el L e Gl T LR e Vo T e R L T S A

g/ kg, respce y, O ce of a control group were not
subj ect ed téﬁﬁ¥&§%dt&ﬁaEH§nEest exhibited almost the same antitumor

effect. Rats of a control group were not subjected to drug
treatment.

Thereafter, the survival (days) of each rat was checked,
and the survival rate of each group was calculated by the
following equation 1. Figs. 1 to 3 are graphs showing
survival rates; in each graph the horizontal axis represents
days and the vertical axis represents survival rate.
(Equation 1)

Survival rate (%) = (no. of surviving rats/no. of rats

tested) x 100
[0026]

As is clear from Figs. 1 to 3, the combined
administration group (ECyd and carboplatin) exhibited
statistically significant prolongation of survival, as
compared with the ECyd-only administration group and the

carboplatin-only administration group. Therefore,

12



On day 15, the ratio of tumor volune to that at the grouping (Relative
Tumor Vol une; RTV) was calculated. In addition, percent inhibition of tunor
proliferation of a group with respect to the control group (Inhibition
Rate(%; IR(%) was cal cul ated by equation 2. From the tunor vol unme
on day 15, enhancenent in antitunor effect of the combined. admi-nistration
group with respect to the ECyd-only adm nistration group and the

(2ot (boriRuPals St Tas Shadhhar s P oe B R ot T at i on

t-test (bot unor erfect e conbi ned adm nistration

group with aﬁoglz@eg% #%&L@{% g%s%q?ﬁ Dh 1 f@ld:oR freeup (hags si gnidd cance

value (p v €ess ., confirmng that adm nistration of ECyd

and car bopl.gt i Nyl f1,.0mi nat] @Rel saskabk Sddngalilst rakgohf beantyd Brel resul t
are shown it He o oW ng Tabie 1 - (Equatron ) IR(0 = [1 .

average tumQispyakype; Qf céddieatad @, oepeayerageal uraire vol deg 09 eontrol
group] x 100 F0028] Clains [1] An antitunor agent containing

1- (3- C et hynylost3efui bopent ofarames pif) ciieoBCy®- @rlya ssalinishErBHPT and

carboplatin in conbination. [2] The antitunmor agent according to claiml

whi ch i s agrombi.nethakafipre, the synergistic effec with cisplatin was '
very limited (Fig. 3).

On day 70, the combined administration group (ECyd and
carboplatin) exhibited a survival rate as remarkably high as
about 40 to 50%, while the survival rate of the combined
administration group (ECyd and cisplatin) was about 10%,
indicating that administration of ECyd and carboplatin in
combination is a very useful therapeutic method. Note that
potentiation of antitumor effect by administration of
carboplatin and ECyd in combination is attaigéd at a
remarkably high degree, as compared with that by
administration of cisplatin and ECyd in combination. Since
cisplatin and carboplatin are similar to each other in terms
of chemical structure (i.e., platinum complex) and action
mechanism (i.e., DNA synthesis inhibition), the surprising.
results are unexpected by those skilled in the art.

[0027]
Example 2
A fragment (about 2 x 2 mm) of human lung cancer strain

ILX-1 was subcutaneously transplanted in the back of each of

male nude mice (BALB/cA jcl-nu). When the average tumor

volume (longer diameter (mm) x shorter diameter (mm) x
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[3] The antitumor agent according to claim1l, whichis in the formof a kit
i ncl udi ng a drug containing 1-(3-C ethynyl- O-D-ribopentofuranosYl)cYtosine
or a salt thereof and a drug containing carboplatin. [4] The agent for
potentiating the antitunor effect of carboplatin, containinig 1

1- (3- G et hynyl - P- Dri bopent of uranosyl ) cytosine or a salt thereof in
effective ampunt for the antitunor effect of carboplatin being
significantly potent; ated.

, 5] Use, of .
103 C ot nyRoPERE D asseit MGt ahosi ) &R GEFRE BHoa BRTThaPSHF 200
carbopl atin |n qgﬂ?%&%%' %refégvﬁgqugkgggggu iU AgeRt cumbf] A nethod

(0]
X , W
f or treati ng cancer, npri1sing adm ni sterin

1-(3- G et hypyl o Bs Drd ihonent ot yrandsyhi cyipsi B¢ .or a salt thereof and
carboplatin, to a patient 1n need thereof in

Drug administration was started on the day following
transplant (day 1). ECyd and carboplatin were administered
to a mouse through the caudal vein at a dose of 2 mg/kg and
70 mg/kg, respectively, on days 1 and 8. Mice of a control
group were not subjected to drug treatment.

On day 15, the ratio of tumor volume to that at the
grouping (Relative Tumor Volume; RTV) was calculated. In
addition, percent inhibition of tumor proliferation of a
group with respect to the control group (Inhibition Rate (%) ;
IR(%)) was calculated by equation 2.

From ﬁhe tumor volume on day 15, enhancement in
antitumor effect of the combined administration group with
respect to the ECyd-only administration group and the
carboplatin-only administration group was analyzed through
the Student's t-test (both.sides). Thé antitumor effect of
the combined administration group with respect to either
single administration group had significance value (p value)
of less than 0.05, confirming that administration of ECyd and
carboplatin in combination is statistically significant. The
results are shown in the following Table 1.

(Equation 2)

IR (%) = [1 - average tumor volume of treated

group/average tumor volume of control group] x 100

[0028]
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_conbl nation. [7] The method for treating cancer according to claimé6
wherein 1-(3-C ethynyl -p-D-ribopentof 11ran05yl ) cyt osine or a salt the1reof
and carboplatin are admnistered to a patient in need thereof
S|trruliantepusly, or separ?tely at an interval. [8] A nethod for
potentiating antitunor effect of carboplatin, conprising adm nisterir
1- (3- G et hynyl - 3- Dri bopent of ur anosy! )cyltoosi ne or gpsal t ?hereof toeaI "
patient to which carboplatin is admpistgred, in effective amount for the
antitunor effect of carboplatin being significantly potenti ated.

(1] An antitumor agent containing 1-(3-C-ethynyl-B-D-
ribopentofuranosyl) cytosine or a salt thereof, and
carboplatin in combination.

[2] The antitumor agent according to claim 1, which is a
combined drug.

[3] The antitumor agent according to claim 1, which is in
the form of a kit including a drug containing 1-(3-C-ethynyl-
‘B—D—ribopentofuranosyl)cytosine or a salt thereof and a drug
containing carboplatin.

(4] The agent for potentiating the antitumor effect of
carboplatin, containinig 1-(3-C-ethynyl-B-D-
ribopentofuranosyl)cytosine or a salt thereof in effective
améunt for the antitumor effect of carboplatin being
significantly potentiated.

[5] Use of 1-(3-C-ethynyl-B-D-ribopentofuranosyl)cytosine or
a salt thereof and carboplatin in combination, for producing
an antitumor agent.

[6] A method for treating cancer, comprising adnministering
1—(3—C—ethynyl—B—D—ribopentofuranosyl)cytosine or a salt
thereof and carboplatin, to a patient in need thereof in
combination.

[7] The method for treating cancer according to claim 6,
wherein 1—(3—C—ethynyl—B—D—ribopentofuranosyl)cytosine or a
salt thereof and carboplatin are administered to a patient in
need thereof simultaneously, or separately at an interval.

[8] A method for potentiating antitumor effect of
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carboplatin, comprising administering 1- (3-C-ethynyl-f-D-
ribopentofuranosyl)cytosine or a salt thereof to a patient
to which carboplatin is administered, in effective amount for

the antitumor effect of carboplatin being significantly

potentiated.
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