-1- DESCRI PTION AGENT FOR ENHANCI NG ANTI - TUMOR EFFECT COVPRI SI NG

OXALI PLATI N LI POSOVE PREPARATI ON, AND ANTI - TUMOR AGENT COWPRI SI NG THE 5

LI POSOVE PREPARATI ON TECHNI CAL FI ELD [0001] The present invention relates
to an agent for enhancing 10 antitunor efiect conprising oxaliplatin

| i pol one preparation. The present invention also relates to an antitunor
agent conprising the |iposone prepar%ﬁgeg GROUND ART 15[ 0002]

Heretof ore, many anticancer agents have %g _ vel oped and used in the

medi cal field. For exanple, tegafur is a anticancer agent that is activated

in vivo and u t ctive for i.e., 5-fluorouraci
(hereinafteﬁgﬁg?eﬁ#%% #@hg@igg;"gﬁ?iﬁ#ﬁ“ﬁﬁeﬁ@%bCTe§§@ﬁ3551¥%e(¥@%?ELQ%ENM
si de eff ect STpoSmaNt ePREBARBTECN, A ARPDI ARTTOFUMBRIO Za@iiral RioPgrt §8id Nr-Beg:
phar mace tiﬁﬁ %ﬁﬁ$ts of tegafur, gineracil and oteracil potassium (trade
name: T 1, LHBPatE FRESABRTE @Y af ur / gi meraci | /oteraci|l potassium=1: 0.4 :
1, manufactured by Tai ho Pharnmaceutical Co., Ltd., 25 hereunder this

combi nation drug is referred to-as TS-1) has a further stronger antitunor
effect becaltBeGdr &EELDi nhi bits the degradation of 5-FU.  In this
preparation{o@é e oteracil potassiumspecifically inhibits the onset of

gastrointestinal toxicity that is likely to be acconpanied by the
potentiation of 30 tHAbeaptésampingéhicin ateflaiasdtdyart bgehnof@haniaaeitd cal

agents, 4 .e fur i eraci t he .t herapeutic effect being thereby
inproveé1 Tégﬁiéﬁeﬁg gggg%g% Fﬁ%ﬁég ?%él%ﬁ%aF% aﬁ#ﬁéﬁoqﬁfpgﬁ??{ﬁﬁiaﬁmi%ﬁ?ant
tunmors ( Pateresddicimerhtijn 1G003E136HoRY @n, ahbetuRaubigenadedisrianty

nmet hods WhigﬁbhﬁY%s - 2- stronqgr t her apeutic effects enough to prolong the
survival of “tancer>pati Bht&r¢8ti || deemed necessary. Adninistering
conbi nati on chenot herapy of various agents (conbination therapy), whose

-nechanisn1q&uﬁ&ﬁ&ﬁ&npgR%ntitunnr ef fect and/ or side effect

15  [0002]

Heretofore, many anticancer agents have been developed
and used in the medical field. For example, tegafur is a |
anticancer agent that is activated in viveo and gradually releases
the active form, i.e., 5~flucrouracil (hereinafter referred to as

20 “5-FU”), thereby lessening the toxicity or side effects presented
by 5-FU. A combination drug containing the three pharmaceutical
agents of tegafur, gimeracil and oteracil potassium (trade name:
TS-1, molar ratio of tegafur/gimeracil/oteracil potassium = 1 :

B 0.4 : 1, manufactured by Taiho Pharmaceutical Co., Ltd.,

25 hereunder this combination drug is referred to as TS-1) has a
further stronger antitumor effect because gimeracil inhibits the
degradation of 5-FU. In this preparation, since oteracil
potassium specifically inhibits the onset of gastrointestinal
toxicity that is likely to be accompanied by the potentiation of

30 the antitumor effect attained by the two pharmaceutical agents,
i.e., tegafur and gimeracil, the therapeutic effect being thereby
improved. TS-1 therefore contributes to the treatment of various
malignant tumors (Patent Document 1).

[0003]

35 However, therapeutic agents and methods which have



5 are differ fromone another, is attenpted to inprove therapeutic effect
-and sonme conbi nation therapies actually contribute to inprovenent of cancer
treatment (see, for exanple, Patent Docunents 2, 3 and 4). For exanple,
oxaliplatin exhibits a | ow antitunor effegt when used alone, and is
therefore used in 10 conbination with othér pharnmaceutical agents.

Conbi nati on I Cj d.folinate ereunder.. falinate
is referreds%gsg(g&{\#%f E&‘ggé %gf(e%%(%%n%%% J’ge r%/’\o?rf%\)(i\_’n eskljé‘éle‘fa]f 8%

exanpl e, NomaRat¢ematDectseats stil2, daaded)neddasever , Athénappddieat i on of
FOLFOX is conplicated and ext ended geri ods of 15 in{ usi qnal ,5- FU reduce
patient's QX pecaUSE & e?‘ﬁéhwgi Cal VAR AHEN R at CHPEHAPAAR e EERY | nuous
I nt r avenouswhofe sicahanisheds efat iing B £ Net Galmog0s FsectT RReber 81 dewgirappent s
of better conbination ther%?i es using oxaliplatin are being nmade all over

t he wor 1. %ea‘?ﬂ%‘%?&mg@{“ T FRHAEET ob® tHCEpY et sth B Ve pFgTapeabiand

capect { abi ngefésadmananRe XahsidakiWhtEdrds aAnaotal1ly uBRkaALEL o
pyrimdine, (XELOX) is reported to provide an antitunor effect al npst
i dentical t&PXYEIRNEseE, CqprereXarpleenioticRat 6ar Voowient PajentAs a novel

approach hapobggihdddl caled that I Lanlioxablplahin, pr ovidas s enpgkabl e
antitumor effect, 25 as in thi's case, that has superior erapeutic
ef ficacy toanhetuneye effatt pitwn rmsed sbuii natnidons wilidrefapecisadiin ( Pat ent

Docunent, 5) r St r icqseffect is still,required.

[ 0004] s d‘é%%@l:q%e Ogngl/‘g}f‘ il Bbgﬁﬁg‘g{%%ﬁ so8f s, Sobbane HGhdr et Bt
when used susihy farfduomeundcilhendefisbinatse aheoauadeatymflat hate ofs t he agents
in tunor ti e n an ti gent is administered, .it . na ui ckly
di sappear f’?%frlr? l??\eéhbf)ogﬁ | rc{fﬁgﬁbﬁﬂ %‘Fe'bcémﬁpgﬂ’i cgafof%dﬂje%?t%%?%orﬁ%s;
therefore, ¢hanysnt,i NonePaagentDodorsntetl aQquatbate. | Bohdeed Uk ti ssue 35

effectively. Accordingly, antitunpr agents cannot always -3- exhibit
a suffici en?p@r_fﬁatt&%r Ogcﬂ%,lsaﬁﬂ“? eRc FHESCrdPS T892 OE nor nal
tissued s si defiefifopeish-roatsiveg phtiésels gt BobyusERIFaREE Ngh @ fdagacy of
antitunor agents 'In%,f gg i nportant ,object in current cancer chenotherapies,
and 5 devel bpHeftt ?E?%@W@F?SSW%U@BBS}HWWGH grfegicoan -

ef fecti vel ym@esdya, ahegh Mmddir@n b8s8s I onfkYe A8 1RYe16Q0™;s of better
Li posone is a closed vesicle conprising phospholipids, which are derived

from bi ol ogfFHiINFLeR; Brerapies HEiRI coffdrdatin 1areadaingosaneldxhiverts | ow
toxicity angh@ridraen £ty Wanpadm gi ; : .]:\é!p. ?g : Iy re,
sonme reports indicate that encappgulgt‘i&%)nﬁjlg%t%%ggﬂ% n iggglg%e(){#éﬁgé{?o
cont r o0t heand sEReciteping Hrvede amnei Seileda) buhileh, is euladadg i n i nproved
delivery ef#q,cl f %ﬂggﬁ'jr payl t d_ti s_ 15 (Patent
Docunent s Gf,h%lg%d%%gaa% Norel%%f é%tﬁﬂ%)c%née%t% pé?E&ﬁt%l E’Eg?gggkan%vm t hat

vesi cl es swhidamorpefdest whHimolsthadent et itol BOBIQ%e (skelOfot e:2Bplam

el oct e RAEARLR! B UPRUSE SRR NEESELS, EBEENLed
heal thy ti sshet (Neid- and oxaliplatin provides remarkable antitumor effect,
25 as in this case, that has superior therapeutic efficacy to the
case oxaliplatin in combination with capecitabin (Patent Document
o). However, a stronger therapeutic effect is still required.
[0004]
As described above, oxaliplatin exhibits a low
30 antitumor effect when used singly and one of the reason is a low
accumulation of the agents in tumor tissue. When an antitumor
agent is administered, it may quickly disappear from the blood
circulation or be distributed to healthy organs; therefore, the
antitumor agent does not accumulate in the tumor tissue

35 effectively. Accordingly, many antitumor agents cannot always




20 Patent. Docunent 6). Patent Docunent ‘1: Japanese Patent No. 2614164

Pat ent Docunent 2: Japanese Patent No. 2557303 Patent Docunent 3: Japanese
Unexam ned Pat ent Publication No. 1996-169825 25 Patent Docunent 4:
Japanese Unexami ned Patent Publication No, 2002-205945 Patent Docunent 5:
W)2005/ 120480 Pat ent Docunment 6: W95/ 24261 Pat ent Docunent 7: Japanese

Pat ent No. :  QF {ﬁéﬁtqg : - se 1M N Pat ent
PubIicationéﬁ%ggg%6§%wgﬁggg%% n- g%gﬁta Sﬁﬁ hta%@qg%arﬁg ¥f dinical
Oncol ogy, Vehdegraldy a3@ecRO@frmal tibemedatsdnt: BO6femes)t, 2audbng nal of

Cinical On ol.. 21, 35_2059:2069,..2003 -4- Non-Patent 2938-2947,
Nolnn :3;? ent gggﬁgéﬁjlg\l{ox%c&%x P%Péﬁ?c%%g?,egff@%cﬁo‘?ﬁ Igé)ttglgf’m‘i"@g@%uﬁ% " 3:
Journal of GOmporicait Ghdebogin dirent8cak@d dhemuikataies]odpnal of dinical

Oncol ogy, Val. 22, 2004 cunent. .5: Journal of Liposone Research, Vol. 4,
667- Do e fEVRIOHSSTE BE1 Toid yIabisean Sxrem TRDShE8Y gifch drags Can

effectively accumulate in tumor is strongly desired.
[0005] A
Liposome is a closed vesicle comprising phospholipids,
which are derived from bioclogical material, as a main component,
10 So liposomes exhibits low toxicity and antigenicity when
administered to a living body. Furthermore, some reports indicate
that encapsulation of drugs in liposome enables to control their
stability in blood and biodistribution, resulting in improved
delivery efficiency of their payloads to the targeted tissues
15 (Patent Documents 6, 7 and 8 and Non-Patent Document 5). It is
also known that vesicles such as liposdme which has a particle
size of 100 to 200 nm effectively accumulate in tumor, becauée
angiogenic vessels present in tumor show relatively high
permeability compared with blood vessels in healthy tissue (Non-
20 Patent Document 6).
Patent Document 1: Japanese Patent No. 2614164
Patent Document 2! Japanese Patent No. 2557303
Patent Document 3: Japanese Unexamined Patent Publication No.
1996-169825
25 Patent Document 4: Japanese Unexamined Patent Publication No.
2002-205945
Patent Document 5: W02005/120480
- Patent Document 6: W095/24201
Patent Document 7: Japanese Patent No. 3415131
30 Patent Document 8: Japanese Unexamined Patent Publication No.
2006-248978
Non-Patent Document 1: Journal of Clinical Oncology, Vol. 22, 23-
30, 2004
Non-Patent Document 2: Journal of Clinical Oncology, Vol. 21,
35 2059-2069, 2003



10 DI SCLOSURE OF THE | NVENTI ON Problemto be Solved by the Invention [0006]
A primary object of the invention is to enhance the antitunor effect of a
conbi nati on drug conprising tegafur, 15 ginmeracil and oteracil potassium
wi t hout increasing toxicity. Another obj j{t of the present invention is to
provi de an antitunor agent and k|t exhi bit a higher antitunor effect than

an antltunnﬁ A o gﬁalgipggaﬁ%cafnghoﬁgégg:t ggssiun1in

combi nation W th oxa 20 ans Mg 07]

In view of 29@81:2347ent2090ate of the art described above, the |nvent ors
conduct ed extensiyve searc evel o thod 25 for treati ng cancer

that strongly'c aﬁcﬁnitbﬁpggma% pqi' 38}16??1]3 ct%] %B?‘W AL OFN1 | - 2

resul t, 1-O0HPBL&arUAi, npog4l i posone, mhlch is a liposone preparation stably

encapsul atin ati num conpl ex,_ i

ci s- oxal?at { PZ% taRPRBESY &ne)?&HElj‘%]l &5 hdreePye Rpseerrh: nie: 4, 667-

oxallplatlnggifqgg4nane El oxatin or Elplat, 30 hereinafter referred to as
1-0HP) and has suitably adjusted particle size, was devel oped. The

antitunor eferciaiedt Roewmnthdri Brudrrl ivewyr SYFERIA dgat ukd, A¥eddi |, and
oteracil pojggsi um can be remarkably inproved by conbining with

1- OHPcontai ni ng |i posones, w thout increasing side effects. The 35 present
i nvention has been acconplished based on these novel -5-- findings. [0008]

In partloculﬁfscﬂdg%R@:r%e,Pﬁ 'Mﬁ?&@@ provides an antitunor effect

potentiator, antitunor agent unmor agent 5 kit, etc., as described
bel ow. - Problem to be Solved by the Invention

[0006]
- A primary object of the invention is to enhance the
antitumor effect of a combination drug comprising tegafur,

15 gimeracil and oteracil potassium without increasing toxicity.
Another object of the present invention is to provide an
antitumor agent and kit exhibit a higher antitumor effect than an |
antitumor agent comprising tegafur, gimeracil and oteracil
potassium in combination with oxaliplatin.

20
Means for Solving the Problem
[0007]

In view of the current state of the art described above,
the inventors conducted extensive research to dévelop a method

25 for treating cancer that strongly contributes to prolonging the
survival of patients. As a result, 1-OHP-containing liposome,
which is a liposome preparation stably encapsulating a platinum
complex, 1l.e., cis-oxalate(IR,2R-diaminocyclohexane)platinum(II)
(generic name: oxaliplatin, trade name: Eloxatin or Elplat,

30 hereinafter referred to as 1-OHP) and has suitably adjusted
particle size, was developed. The antitumor effects of a
combination drug comprising tegafur, gimeracil, and oteracil
potassium, can be remarkably improved by combining with 1-OHP-
containing liposomes, without increasing side effects. The

35 present invention has been accomplished based on these novel



[ 0009] ltem 1. An antitunor agent conbinedly conprising a

| i posonme preparation encapsulating oxaliplatin in a |liposonme, and a

conbi nati on drug contai ning tegafur, ginmeracil and oteracil 10 potassium

[ 0010] I[tem 2. The antitunor aggnt according to Item 1, wherein
at |least one |ipid component that constittdtes the |liposone is phospholi pid.
15[ 0011] Item 3. The antitunor agent according to Item 2, wherein
t he nenbranglgﬁy%%ce of |iposonme is nodified with polyethylene egcoI,

pol ygl yceri poopgicationic |lipid. [0012] 20ltem 4. The antitunor agent
according to any one of Itens 1 to 3, wherein,the oxaliplatin is used in a
proportion of 0.1 tolB RBft ﬁﬁﬁlaffn5¢e(ﬂrQ§§6§fﬁ?veq?ﬁ9?3PrPY%ﬁﬁﬁ5anThe

anti t unor aﬂﬁﬁtﬁi&ob@h‘fegttﬁoﬂér&%%or 253%1%%&1& addentgi BBERCIdor SgEsed In a
proportlon of 0.1 to 5 nol per 1 nol of tegafur, and the oteraC|I pot assi um

is used 3 E?%fdﬁﬁ?tléﬁ geseribadobslawi per 1 nol of tegafur in the
conblnatlon g@Mg containing tegafur, gineracil and oteracil potassium

30[ 0014] Item 6. The antitunor agent according to Item 1, wherein
the antitunor agent [semolndd astatiiar tagentconmeinses yacoipoisimg a

pronan et ony SOAN R AALL) Ao RCRLAED, 00 ERRLA
a combination drug containing tegafur, gimeracil and oteracil
10 potassium.
[0010]

Item 2. The antitumor agent according to Item 1,
wherein at least one lipid component that constitutes the
liposome is phospholipid.

15  [0011]

Item 3. The antitumor agent according to Item 2,
wherein the membrane surface of liposome is modified with

- polyethylene glycol, polyglycerin or cationic lipid.
[0012]

20 Item 4. The antitumor agent according to any one of
Items 1 to 3, wherein the oxaliplatin is used in a proportion of
0.1 to 5 mol per 1 mol of tegafur.

[0013]

Item 5. The antitumor agent according to Item 1,

25 wherein the gimeracil is used in a proportion of 0.1 to 5 mol per
1 mel of tegafur, and the oteracil potassium is used in a
proportion of 0.1 to 5 mol per 1 mol of tegafur inlthe
combination drug containing tegafur, gimeracil and oteracil
potassium.

30 [0014]

Item 6. The antitumor agent according to Item 1,
wherein the antitumor agent is formed as a kit that comprises a -
liposome preparation containing oxaliplatin, and a combination
drug containing tegafur, gimeracil and oteracil potassium.

35 {0015]



I[tem 7. The antitunor agent according to Item 1, wherein the |iposone
preparation is adm nistered intravenously, intraperitoneally,

i ntranmuscul arly or subcutaneously, and the conbi nati on drug contai ni ng
tegafur, ginmeracil and oteracil potassiumis admnistered orally. [0016]
Item 8. An antitunor effect potenti at or,"Which is a Ii posomne preparation

containing an effectiye t of oxaliplatin in a |.iposone, fqr enhancin
anti t unor gacti vity o#)é%migpt rﬁBEﬁE‘i’IP:%pIaSgeé—]f%%ch n%n%ﬁn?“ﬂ‘? %a )
conbi nat i onwhépeg rc Ahiea il ipOgoriee Pt ra Bl e riac hbimants tira s ht rMRIRVSLHM

[ 0017] . ) Iten19. The antitupor. effect potentiator according to
Item 8, whetBFFPRATTORSE bve INTFRAUE SRS Ot RARCHEISONELY esaftchéhe 5

l'i posone iScémﬁiﬁﬁﬁﬂohphgu?[éEHH%Hning tegafur,t §Mhdfhcithenantbidrymn ef fect

potentiator according to Ttem9, whérein the fmenbrane surface of |iposone
i 5 nodi {3 edPHEFSPBY y6t AFREHStgIpEoPrapllygl ycerin or cationic |i pid.
20[ 0019] 0oo1g) ltem 11. The antitunor effect potentiator according to
any one of I[tems 8 to 10, wherein the oxaliplatin is used in a proportion
of 0.1 to 5 nol per Iteml8.of Anegptfiiumofr0820ct2Blotent 12tofhahdnhi tairor

effect poteni) ' t reln.the agineracil is used in a
proportion j(;#xgéo%[et §9§8%rg%&penr %fn%ﬁﬂ%rgg ta\ggEFg??tlavr?d at%ﬁélngt% aci |l potassium
is used in exprigiattinoinod Vipbsboeb fmt grévantinglardfitiegaf sttivityt 68 a
combi natj on_drug contai nin eqaf ur i eracil and oteracil 30 potassium
[0021] 10 *"edbebaitdbd by "erctd e et o Br e oR OB ere Ry
encapsul at i tggaal,i piattaciln aad bpesadEl, pardsai@pnbi nation drug- contai ni ng
tegafur, gi F&glaﬁil and oteracil potassiumfor 35 producing an antitunor
agent .

' Item 9. The antitumor effect potentiator according to

Item 8, wherein at least one lipid component that constitutes the
15 1liposome is phospholipid.
f0018]
Ttem 10. The antitumor effect potentiator according to
Item 9, wherein the membrane surface of liposome is modified with.
polyethylene glycol, polyglycerin or cationic lipid.
20 [0019] |
Item 11. The antitumor effect potentiator according to
any one of Items 8 to 10, wherein the oxaliplatin is used in a
proportion of 0.1 to 5 mol per 1 mol of tegafur.
[0020]
25 Item 12, The antitumor effect potentiator according to
Item 8, wherein the gimeracil is used in a proportion of 0.1 to 5
mol per 1 mol of tegafur, and the oteracil potassium is used in a
proportion of 0.1 to 5 mol per 1 mol of tegafur, in the
combination drug containing tegafur, gimeracil and oteracil
30 potassium.
[0021]
Item 13. Use of a liposome preparation obtainable by
encapsulating oxaliplatin in a liposome, and a combination drug
containing tegafur, gimeracil and oteracil potassium for

35 producing an antitumor agent.



-7- [0022] Item 14. Use of a |iposone preparation obtainable by
encapsul ating oxaliplatin in a |iposone for producing an antitunor effect
potentiator. 5[0023] Item 15. A therapeutic nmethod for cancer characterized
by adm nistering effective anounts of a |jposone preparation encapsul ating
oxal i platin, and a conbi nation drug conté?ﬁing tegafur, gineracil and

ot eraci l pﬁigﬁg#rﬁ]to a cancer patient. 10 Effect of the Invention [0024]
The antitu ect potentiator of the present invention can enhance the

antitunor effect of at@mrrmnatsieoafdaugiﬁ&o@@npaeféfﬁibheob‘ﬂéﬁ%ble by
pharmaceuti cal agents of tggafurh gineracjl, and oteracil potassium which
is a known SREPRIHIGTRGeftliRlatdtt 1nnk r EdEISeFet 6% dHapluciBapt ed to t he

case where AnPHRiulsr WSedct ooH¥iBabLON. Accordingly, the antitunor agent
and antitunor agent kit of the present invention achieve a remarkabl e

effect, 9.el002% exhibiting an antitumor effect that is superior to a

combi nation therapy &Eex}é’”it&h the '&%iéﬂ}e@gﬁg %@E‘etc%hﬁ}a@gcﬂgﬁctt@%f?ed

-pharnaceuti cal agents o egaf ur, nmer aci raci [ potassiumTs used
i n conbi nat bpraduithistegbry sffidod ivet anounteasifng hipemosle prepamdtciony. The

precent | ERHLAE SIPSEL R LAY 25, PRLLR L Oy LDSLaRBlL g hod Lo
THE DRAW NGSe¢#£025] g38Ergeill drsl atgraphl shtwissduh hie ianchaasespdtiienel ati ve
t unor gﬁJunes in Test Exanple 1.
Effect of the Invention
[0024]
The antitumor effect potentiator of the present
invention can enhance the antitumor effect of a combination drug

15 containing the three pharmaceutical agents of tegafur, gimeracil,
and oteracil potassium, which is a known antitumor agent, without
increasing toxicity, compared to the case where 1-OHP is used in
combination. Accordingly, the antitumor agent and antitumor agent -
kit of the present invention achieve a remarkable effect, i.e.,

20 exhibiting an antitumor effect that is superior to a combination
therapy in which a combination drug containing the three
pharmaceutical agents of tegafur, gimeracil and oteracil
potassium is used in combination with 1-OHP, while not increasing
a level of toxicity. The present invention is expected to be

25 applied to a therapeutic method for further prolonging the

survival of cancer patients.

BRIEF DESCRIPTTION OF THE DRAWINGS
[0025]
30 Fig. 1 is a graph showing the increases in relative
tumor volumes in Test Example 1. |
Fig. 2 is a graph showing changes in the body weight of
mice in Test Example 1.
Fig. 3 is a graph showing increases in relative tumor

35 wvolumes in Test Example 2.



Fig.. 2 is a graph showi ng changes in the body weight of mce in Test
Exanpl e 1. _ Fig. 3 is a graph showng increases in relative
tumor 35 volunes in Test Exanple 2. -8- Fig. 4 is a graph
show ng changes in the body wei ght of m cg in Test Exanple 2.

Fig. 5is a graph showing the survival of*mce in days after cell

I nocul ation in Test anpj e 3.. 5Fig. IS a aph show t he survj val _ of
mce in days after CE)I{F' i%ojcsijlaafJFSﬁhi%lof"é@tg %ﬁ%‘ﬁ?ﬁ’se A thd body Weig FPE7 i s
a graph shomieg imdeeaseganplg @l.ative tunor volunes in Test Exanple 5.

Fig. 8 is a graph showi ng_increases in relative tunor 10 vol unes in Test

Exanpl e 6. Figt @ 9 @957 aPIPSROWEHE THages PR T Bodgavi ght
of mce in Iesdr RBANPLBoBulation in TestiMkamblel §,a graph show ng the
survival of mice in days after cell inoculation in Test Exanple 7. 15 BEST

MODE FOR CARRYI NG OUFLgHES 1iNVENTE O (To26Rg( e inviyesr offeea iRodays i at or
The presentaf{@§ngérgnigge&iégﬁﬁﬁagna@éggqﬂg&%ggfgpt 20 potentiator for

enhanci ng the antitunor activity of a therapeutically effective amount of a
conbi nati on drug confa@ni hg = kepapelutdhealing éf¢estdose ianpahdtsiwl ttwgaf ur,

gi mer aci | [ t | The antitunor effect potentiator is
aé?&'h}}ﬁe%f 36! heBP @?aéﬂgi@ 5

prepared as a I posSone preparadtion obtai nable by encapsul ati ng an
Fig. 8 is a graph showing increases in relative tumor

10 volumes in Test Example 6.
Fig. 9 is a graph showing changes in the body weight of
mice in Test Example 6. | .
Fig. 10 is a graph showing the survival of mice in days
after cell inoculation in Test Example 7.
15
BEST MODE FOR CARRYING OUT THE INVENTION
{0026]
(1} Antitumor Effect Potentiator

The present invention provides an antitumor effect

20 potentiator for enhancing the antitumor activity of a
therapeutically effective amount of a combination drug containing
therapeutically effective amounts of tegafur, gimeracil and
oteracil potassium. The antitumor effect potentiator is prepared
as a liposome preparation obtainable by encapsulating an

25 therapeutically effective amount of oxaliplatin (1-OHP) for
improving the antitumor effect in a liposome that is composed of
at least one lipid component.
[0027]
(1-1) Liposome Preparation

30 1-OHP

1-OHP is a known compound of platinum complex. 1-OHP
binds to DNA in cancer cells and then induces interruption of DNA
function and DNA strand breakage, resulting that this agent exert
cytotoxicity against cancer cells. 1-OHP can be produced

35 according to known methods, for example, the method disclosed in



25 therapeutically effective anount of oxaliplatin (1-0HP) for inproving
the antitunor effect in a |iposone that is conposed of at |east one lipid
conponent. [0027] (1-1) Liposone Preparation 30 1-0HP 1-OHP is a
known compound of plati num conplex. 1-0HP_binds to DNA in cancer cells and
t hen induces interruption of DNA functi o‘n9‘and DNA strand breakage,
resulting that_this_age y it ai r cells. 1-01-1P
can be produtRdEE g&%ﬁ‘ é)e § %’(d)v?l qierr(S’\ésﬁg ofgs ﬁgsg t he met hod

di scl osed i 028 Japanese Exam ned Patent Publication No. 1985-41077.

[ 0028] Liposone The |liposone used in the |iposone preparation of the 5
present i NVEHRIBMS s a vesicle that is formed by di spersing phospholipid,
which is a main CO”DQH@"EE;;SHsoﬁ@' hs&EMh ane. lhg?é’@ﬁeebréﬂgri\?%r?%f' pher nal

aqueous phase surrounded by |ipid nmenbranes posoires” can be cl assified
into thbee RERWIYr ieyenbpindiong BRSigke gdeti éFeleimas @Efddl-fbteenﬂJMer of

I|p|dlayeh Ho18oigd |4 I V. I IIar

vesi cl e: Cjﬁgp (?lap%%al uénﬂl I:%%I%ng{r v‘%z" 5 Sntl\s%éjceil lf?i%ype ' I I posone

can be usedﬂatrr:‘n hieldphesem integnal oaquethes Iphpes oserngsaded by Iﬂappﬁesent

invention i red tabl e rre,and after, adm.istration

into the borﬁdE arrpl es glégrﬁosp ol ?’pl L%’ ){)Jh 1?5?rﬁdfﬁe§0§8ﬁ§§ YIS ude

hydr ogenat edbgm:rdlhgedneglga yalrit iphe sgriad |aihin chel humberpbdsipidnsiykipn

t enper gt.ure, of 50 un referred S PC), hydrogenated refined

soybeanIpnasyat PAPPLROLFI e E8e 16 fih o Farise B HPB Dl HaL LS

her eunder refgr rzed tosmsl HIAE) amdi pat ridsdyiphosphat hay ekl iore1 2fbddpease
rat ure, of about 41C, A hereunder referred to as DPPC),

tranS|t| on te
di ot oar oyl m%ﬁﬁa 61 Lhoitien BTEBRRE cLINSIEOR; oF e kbR SR S56¢ AR 58C

her eunder rgfeiared ihoeRsid?SRE) raaﬁilﬁed &%J matayd- Qtéyl%oyfbﬁh%e&'&@ dyhchol ine
(phase tranS| tion tenperature of -3C. Anong these, HEPC, HSPC, DPPC, and
DSPC are after administration into the body. Examples of phOSphOllpldS

15 that form liposomes include hydrogenated purified egg yolk
phosphatidylcholine {(phase transition temperature of 50°C,
hereunder referred to as HEPC), hydrogenated refinéd soyhean
phosphatidylcholine (phase transition temperature of about 55°C,
hereunder referred to as HSPC), dipalmitoylphosphatidylcholine

20 (phase transition temperature of about 41°C, hereunder referred
to as DPPC), distearoylphosphatidylcholine (phase transition
temperature of about 58°C, hereunder referred to as DSPC) and 1-
palmitoyl-2-oleoylphosphatidylcholine (phase transition
temperature of -3°C. BAmong these, HEPC, HSPC, DPPC, and DSPC are

25 preferable.

[0029}

In this specification, hydrogenated purified egg yolk
phosphatidylcholine means that obtained by hydrogenation of
phosphatidylcholine derived from egg yolk. One example of

30 hydrogenated purified egg yolk phosphatidylcholine used in a
preferable embodiment comprises, as a main component,
phosphatidylcholine of which acyl moiety is a Cies acyl group
derived from saturated straight-chain fatty acid. In the present
invention, the hydrogenated purified egg yolk phosphatidylcholine

35 is obtained by purifying hydrogenated egg yolk



25 preferable. [0029] In this specification, hydrogenated purified egg yolk
phosphati dyl chol i ne nmeans that obtained by hydrogenation of
phosphat i dyl chol i ne derived fromegg yol k. One exanple of 30 hydrogenated
purified egg yol k phosphati dyl choline used in a preferable enbodi nent
conprises, as a main conponent, phosphatildyl choline of which acyl noiety is

a Cl6_18 ac r.0 rived fromsaturated strajght-chain fatty acid, In
t he presentg#%%%ﬁ#ﬁﬁ&ﬁcbﬂglﬂ?ﬁﬁ%ﬁéng?ﬁda ﬁFVeB Ry ORI a purity of
phosphat i dyhebolddie t3ani 809ptaideaebyrasry fthoBs hydiRpanatedt $a% etk
-10-- phosphati dyl chaline; and, for exanple, those having a purity of not
| ess than 8b9%S N PEfefE®IYP&HEse having a purity of not |ess than 90%
are usable. [§@RBO] 5In this specification, hydr ogenat ed soybean
phosphat i dyl choli ne neans_that obtained by hydrogenation of

phosphatd dyl chol i ne a@th%ﬁiﬁﬁe§#f96§bgah.¥Qﬁ§0@§nﬂﬁﬂdescﬁbh§Mrogenated

soybean ph ' ' ikh r r; i conpri ses, as a
e A B ey Bl B A O R B F & - 16

acyl group plespiedidydehal et weatizddsrai gioybehmi nOhat éyargelied ofl n t he
resent invent.i r ted,refined, soybean phosphatidyl choline is

gbt ai ned byﬁ¥%¢o%nﬁggﬁy§§%€aﬁa g&%%?ﬁe%ﬁ%ﬁiéﬂ%g‘ﬁe&ﬁllghél ¥ﬁ%§e’:§h3? for

exanpl e, t hesedimenngcpupiisesyf asoh heks dohpon8Y) phivdppeeiyadloyihdase
havi ng %p P rh%% of not.Igss.tha% 90% ar usablg. %003%; These
phosphdil pi H& Fay Be TSLE-%itiglRy “orei AC) EHBPnaPTofFbif {ofo? oFatrsRESd By

usi ng phos phiatdipihts chavh ngatdiyf fberant Mhase preugitt KaGeheIMRE! A HE6Sondihe

fluidity of the 20 bipolecylar lipid menbrane of |iposone can”be thanged.
Thi s aIIomsr%£§Q§§t?8¥gg?ntéh?%ﬂ&??l§ﬁ1?Qﬂﬂ%§epﬁ%s?#ﬁﬂﬁnﬁﬂdbynrﬁﬁkﬂknéf t he

encapsul at i fircRfeBatstabbyidah iRoBpRABIACEML IS RILPREAL QM1 VhIR
dynami cs after, admi nistration and the like. : _
having purity of not less than 80%, and preferably those having
15 purity of not less than 90% are usable.
[0031]

These phospholipids may be used singly or in a
combination of two or more. By using phospholipids having
different phase transition temperatures, the fluidity of the

20 bimolecular lipid membrane of liposome can be changed. This
allows selection of the most suitable phospholipid in view of the
encapsulation rate, stability in a pharmaceutical preparation, in
vivo dynamics after administration and the like.

[0032]

25 In addition to these phospholipids, the liposome used
in the present invention is preferably mixed with a stabilizer,
such as a cholesterol that is reported to improve the stability
of the liposome or its derivative. Furthermore, stability in
blood, tissue distribution, translatability to tumor tissue and

30 the like of the liposome can be further improved by modifying the
liposome membrane surface, 1f necessary, with a2 ligand selected
from polyethylene glycol, polyglycerin or a like hydrophilic high
polymer material; a lipid that contains an amino group, amidino
group, guadinino group or a like basic functional group

35 (hereunder referred to as a cationized lipid); or a peptide,



[0032] 25In addition to these phospholipids, the |iposone used in the
present invention is preferably mxed with a stabilizer, such as a

chol esterol that is reported to inprove the stability of the |iposone or
its derivative. Furthernore, stability in blood, tissue distribution,

: translatablllty to tunmor tissue and 30 rAé-li ke of the |iposome can be

further oved by mo f os me menbrane surface, if necessary,
with ali gai]ﬂC%JéT'e@fl@ ?% %&l“@@f YOOPEBFe 10 JAGICPL EPTH B thE| | ke
hydr ophi | i cihkgh pol ynmer material; a I|p|d t hat contains an am no group,
am di no grou& %%uadinino group or a like basic functional group 35

(her eunder Q red to as a cationized lipid); or a peptide, -11- lectin,

anti body, sacchari deInglL.l'Y&%re%Teﬁtnln\Eg ah ptﬂe o c{'la%thﬂ(f&ie (Ljﬁ.l?/%g’i”l n the

present invention, the "polyethylene gly cor es” not

unsubst i% ut@@lcbbiefeﬂﬁyl @lhlaygms@lbls*;lbme(hlp@dyaelnymel wdycols vltsutclalsod: eophilic
(hydr ophobi a ecific
exanpl es of&:é éﬁn IlgcbP é?%§5$§§¥% §§g%§§$$ ) %gaSHgé ﬁ?ﬁid, and
chol est er ol suhte&qt@dstpoay@:o\rqﬂleartIebgﬂmj{codeexfmtemﬁlé&nacﬁf mleophiﬂiﬂmari |y

used 10 to | he. |poso e ca sed | he present

i nventi on. %fln Iar % %éfh ayéVgc h3ipe g oFﬂ%“bHE%tn? ?n qSGﬁr?%tludes
not only urigahisthist pbe_geﬂwj;egia/qeycm bidridhgaveer il iaveSosdindriah used

ol eophi,lic (hydrophob c% chain s subjected to a coval ent bond.

Speci fi"C exatpl & 5%3? {:]ﬂ aceé?ﬁ}ﬁitli’l ‘Bf Jdipseﬁlﬁl P58 HSPHdEN drieapserthai n,

phosphol i pi thveand oahol sstienel y, iatd 19Qi¥@éﬂﬂﬁﬂ’bﬁ Qﬁé'ﬁﬁﬁé@ﬁ%slﬁJﬁﬁtléﬁe

ordinarily used to inprove the stabi osone can be used in the

present i nvEHEUSRS POF t PRIHBISUPEEY Poéyﬁ%iﬁﬁ¥3ISGﬂ?uﬁi%ﬂﬂdﬁﬁﬂﬂétxﬁeﬂ:he

- like nmay b%@@dﬂ@h%lé&?lﬁﬁ@@’]h?&ﬂ&p}ﬁﬂﬁ@ sEaét&%m%ss P AR, 24

chl or obut anol benz% cohol , propyl ene gl and |ike preservatives nmay
al so be add¥alEpy3Lpnd; p§§6ﬁéf%ﬂ’ EFErRLE8 O P’Fé’tel icpespivel ipr spdeattiadm of t he

present si NVARGILR §AMalkyl chain, phospholipid, and cholesterol. Various

polyglycerin derivatives that are ordinarily used to improve the
stability of liposome can be used in the present invention.
Furthermore, glycerol, glucose, sodium chloride or the like may
be added as an isotonizing agent. Furthermore, parabens,

20 chlorobutanol, benzyl alcohol, propylene glycol and like
preservatives may also be added.
[0034}

Liposome preparation

O The liposome preparation of the present inventioﬁ can
25 Dbe produced by a known method. Examples of known methods for
producing a liposome preparation include a reverse phase
evaporation method (Proc. Natl. Acad. Sci. USA, Vol.75, 4194,
1978, W097/48398), freeze-thawing method (Arch. Biochem. Biophys,
Vol.212, 186, 1981), pH-gradient method (Biochem. Biophys. Acta,
30 Vol.8le, 294, 1985, Japanese Unexamined Patent Publication
No.1995-165560) and the like.
{0035]
Among these methods, when the reverse phase evaporation
method is employed, the liposome preparation of the present

35 invention is produced by the following process. For example, a



25 be produced by a known method. Exanples of known methods for producing a
| i posonn preparation include a reverse phase evaporation nethod (Proc.

" Natl. Acad. Sci. USA, Vol.75, 4194, 1978, W97/48398), freeze-thaw ng

met hod (Arch. Bi ochem Biophys, Vol.212, 186, 1981), pH gradient nethod
(Bi ochem Bi ophys. Acta, 30 Vol.816, 294121985, Japanese Unexami ned Patent

Publ i i No. 1995- 165560 d l.i ke. 003 Al h
D Al O Nt P aRaE I o=l Sty 1 | A CROE R (%ENSpl BYRTOICRE &

| i posonme prepps aid1leRnef &he tHeegeBhL18Eng MMRRLLARI&F Y ?@LH@S@_P{Y o B8ar
fol | owi ng process._ For exanple, a -12-"|ipid conponent is dissolved in
chl or of or m SRR flagkandineoFoAvenk alss seered kih@veRersetal tindgrdi ssol ution

is placed i pedudfibrebanad, fdaskngThe SV eRlinl 1 {E oration
under a reduced pr_gsgure, form ngga Ii%ﬁiid {%hi%1 ?H&?n éﬁg%é%fgl\g??y,ﬁa 5
m xed | i%qui BixsshtldichiAgcentiaindner Ahherp it apt di¢tdvli ptherain @ ghtio
chl or-of or ml gi = ' de ol t hin f.il An
Coooe % of 8 Rt cebbifareciyd BERBETER 2 18 33500 G MrbPLis et
m xture i s Ebhicaberd@te@B5Csbbutidh montbésitg Wid achied syartsienadddie

organi ¢ ph resulit emul sion_is 10 renove transfer, a wo

enul si on t?ﬁg%ro%cfjw %ﬁ%l ]léllg%ﬁmg%gé\e/absor%?r}lgﬁtﬁﬁoﬁt ?%%og:r foﬁvi%&%tu&esfib? one
hour, whi | eolieiimg anoemekeibn.Li Pios eyand ct peaebyf eesrlt g di@sion is

phar rragﬁuti cal agent h% e aIpsuI ted in .the Iigoso . The, process descri bed
above oviEe Tt he %pﬁﬁr %ré%ﬁ c &l "AGeTU A Pe tRNTA IV SFE4SHPP 19Yposone.

15[ 0036]  evaporatiohtinas doepeyt edapdiaitdrheopasid dRirsi 481 e Yhagl | posone
strongly affects biodistribution and tunor accunul ation of their payload _
(Biol. PharfATHSEEA:, Waesere 35;hepshy) forped r?él%it%emamweﬁw%f agsnticl e
sizing is prefeicabeylsendus edel Di96ske t 2nd0p ARAIN BsdesldAbleyand

uni formy sized |1 posonme containing a pharmaceutical agent therein. For
exanpl e, byajécﬂﬁ‘ﬁ’uggﬁn@h%‘ﬁ@fﬁéﬁééﬁl caqgrdatteele eRGIRFUAabEAdins ridpoeeme.
(manuf aet ur ggh3y N ppon Sei ki Co., Ltd., etc.) or a high pressure

emul sification using a nanonizer (manufactured by Yoshida Kikai Co., Ltd.),
etc., the 25 particlEt giafe reporrd |ihsdsbhre partisdcadiustel the hapesane

average strongly affects biodistribution and tumor accumulation of their
payload {Biol. Pharm. Bull., Vol.1l7, 935, 1994). 1In the present
invention, particle sizing is preferably conducted in order to
20 obtain a desirable and uniformly sized liposome containing a
pharmaceutical agent therein. For example, by conducting a
supersonic treatment using a biodisruptor (manufactured by Nippon
Seiki Co., Ltd., etc.}) or a high pressure emulsification using a
nanomizer (manufactured by Yoshida Kikai Co., Ltd.), etc., the
25 particle size of the liposome can be adjusted to have an average
particle diameter of about 100 to 200 nm. Alternatively, by
subjecting the liposome-containing solution to sizing under
nitrogen pressure using various polycarbonate membrane filters
(0.4 ym, 0.2 pm, 0.1 pym, and 0.08 um), the particle size of the
30 liposome can be adjusted to have an average particle diameter of
~about 100 to 300 nm.
[0037]
In the present invention, the term “average particle
diameter” means an average particle diameter measured by a light

35 scattering method using a NICOMP 370 HPL submicron particle



particle dianmeter of about 100 to 200 nmu. Alternatively, by subjecting the
| i posone-containing solution to sizing under nitrogen pressure using

vari ous pol ycarbonate nmenbrane filters (0.4 pm 0.2 pm 0.1 pm and 0.08
pm, the particle size of the 30 |iposone _can be adjusted to have an
average particle diameter of about 100 t33300 nu. [0037] In
the present _inventiogn, the term "average particle dianmeter" neans an
average parPREH¥Sd 4R8Pe aﬂ%ﬁ?ﬁi ¥ B S Glieg Rt 2889 SHAEBY | ABC et hod usi ng a
NI COW 370 HRiasubm cron particle -13- analyzer (manufactured by Particle
Sizing System Inc.). [0038] Stability in blood, tissue
distribution, and tufbiPileda irapiendoftisgue| dbvsghutian, bend drmher

i nproved by oo engnS 286 e i i f C

wi th pol yet%yl enle%lggllsrclo?# h‘fgnoeIm);Lg )%CEI‘I ﬁéé[%%% [ gﬁ%gﬂéédp ﬁ?‘%?ﬁf’e%rbg%f"?ggﬁ{a‘y %Such
as peptide, thedigupranat sboBce sactipesae, difyveprwisgiva, woth ghglgmithplehe

[ 0039] 10T i posS at i { I nt_Jj nvent.i may. al so be
pr oduced bcgg%%gfhggﬁggiﬁggé%? E%E%%%H%ﬁgefggﬁéﬁgégigﬁ?%ﬁ? ﬂ6¥1§%15131) or
Pat ent Docupepitids, ( Japhies enltibrdy nsxtdPatréde, Rybldopatbiebhn Noor 2006- 248978) ,
whi ch di scl(ggfcoo&%%i platin (1-01W I|iposone preparations. 15[ 0040]
In a prefer e 8dinent, the i posone preparation of the present
i nvention ig@@adduced using a solution that i-s obtained by dissolving 1-0HP
inal.to 10% gl ucosrghsng,uti on in such g manper that the concentration of
1-OHP Blcones 1 to 20M®0-iRgAATe BECRATETLOBHRL SIuPrERent goweEntion my  The
1- OHP- cont aiTH\®el bRegEE] PyeRaRathed dh s teht abdthens SUDFAGRGt 0, i f
necessary, ultracentrjfugation, gel filtration, ultrafiltration, and
di al ysis. TsaY Neat Ita@r2Babnts HocHBRYt dndiepeegssi frpsamined n
combi nat i OrpaRBAT PREEUEASRIN RBENDE0 4RI IR ¢ MicrERAdRSYLAt & 1R LG,
| i posone are thereby renoved. [0042]

(1-OHP) liposome preparations.

15 [0040]

In a preferable embodiment, the liposome preparation of
the present invention is produced using a solution that is
obtained by dissolving 1-OHP in a 1 to 10% glucose solution in
such a manner that the concentration of 1-OHP becomes 1 to 20

20 mg/mL, as the 1-OHP solution.
[0041]

The 1-OHP-containing liposome preparation thus obtained
is subjected to, if necessary, ultracentrifugation, gel
filtration, ultrafiltration, and dialysis. These treatments may

25 be suitably conducted sinély or in combination, pharmaceutical
agents that were not encapsulated in the liposome are thereby
removed., |
[0042]

The 1-OHP-containing liposcme preparation obtained by

30 the above-mentioned method may be used directly. However, in view
of the storage time, conditions, etc., the 1-OHP-containing
liposome preparation may be freeze-dried after adding excipients
such as mannitol, trehalose, lactose, glycine. Alternatively, the
1-OHP-containing liposome preparation may be cryopreserved after

35 adding cryopreservation agents such as glycerol.



The 1-OHP-containing |iposonme preparation obtained by 30 the

above- nenti oned net hod may be used directly. However, in view of the
storage tine, conditions, etc., the 1-0HP-containing |iposonme preparation
may be freeze-dried after adding excipients such as mannitol, trehal ose,

| actose, glycine. Alternatively, the 1-0OHE-containing |iposone preparation
may be cryo?gﬁiﬁrved after 35 addi ng cryopreservation agents such as

gl ycerol . =~210043] In a preferabl e enbodi nent, the 1-COHP

| i posone preparati onifoat@idierakaki Sisdithenl, dhamuie 9fpdsdm: 50 pg/ ny
lipid, and preferably 5 to 40 pg/ng |ipid. 5f0044] The

1- OHP- cont aPFRRPRF 5168 6RRt PrEp SXaL LB RO tife apr @8@Mt odvénte of0 hadman
average parijigi e dianple f ena -g ~nm and nore preferably
80 to 200 nm d04§]”§0Tﬁ%ﬂ%?§ﬁg-gén?g¥ﬁﬁ%3t?% %@one preparation is
gener al 15 si@&Ppehlded or diluted with a physiol ogically acceptable aqueous

solution, and then u 1S~ &0 1L N] .pr 10 Latrav usly,
i ntraperitoneally, iﬁ?géﬁﬁggﬂfﬁﬁf§?ﬂgﬁigu 8§&§%§%ﬁgﬁﬁggﬁﬁ?ﬁﬁgﬁﬁﬁed
pr epar at i orgredenievierent hen he@HBn d%exayd giamthglé i qicsenerps L pafatieianl yray

al so be use S oral preparation, cqllunarjiu i nhal ant, suppository,
per cut aneou%? 3a/toa§rsa’(9r B&d %?(iﬁrﬁ)rrgt Pﬁﬁ,ferpag?%ﬁ.lggsl&? In%/O@aBE‘br bed preparation,
etc. In thipoegsle, the 1-01-12-containing |iposone preparation is forned

into a_preparation conpositijon using, appropriate carriers by 20 follow ng
an or di]ﬁ’ary met hod. &% r}r'é?}?"ﬁg%‘?)e‘%ﬂéféilﬁoﬁ?%e tHEPErPhaP! ate FEH/EDHIY used

i n conventigngerpiar BRCAULIGRA WwRERPANSHYARIogBBET] Y Idece)tap] &5 dudehsof
i ncl ude excipients, binders, disintegrators, |ubricants, coloring agents,
taste enhartPrE100), 2987 Eftheersas sip fiddieskakle qirepazrstdouc|

! (TS ETBLOR| o SOOI 0 8o Sty 51 and ot erach
subcutaneously administered preparation); however, the 1-OHP-

15 containing liposome preparation may also be used as an oral
preparation, collunarium, inhalant, suppository, percutaneously
absorbed preparation, permucosally absorbed preparation, etc. In
this case, the 1-OHP~containing liposome preparation is formed
into a preparation composition using appropriate carriers by

20 following an ordinary method., Carriers usable herein are those
that are commonly used in conventional pharmaceutical
preparations. Specific examples thereof include excipients,
binders, disintegrators, lubricants, coloring agents, taste
enhancers, flavor enhancers, surfactants, etc.

25 [0046]

Examples of the combination drug containing tegafur,
gimeracil and oteracil potassium, of which antitumor effect can
be enhanced by the antitumor effect potentiator of the present
invention, are described below.

30 [0047]

(1-2) Combination drug Containing Tegafur, Gimeracil and Oteracil

Potassiuom
Tegafur
Tegafur (generic name, chemical name: 5-fluoro-1i-~(2-

35 tetrahydrofuryl)-2,4-(1H, 3H)-pyrimidinedione) is a known compound



be enhanced by the antitunor effect potentiator of the present invention,
are descri bed bel ow. 30[0047] (1-2) Conbination drug Containing Tegafur,

G nmeracil and Qteracil Potassium Tegafur -15- that is activated in vivo to
rel ease 5-FU, i.e., an active form for exerting an antitunor activity.
Tegafur can be produced according to knowPmet hods, for exanple, the nethod
di scl osed in Japanese ,Exam ned Patent Puplication No. 1974-10510. 5[ 0048]

G neraci| that 1s actimaggdatn | vivgeher FRLaafe 2-EHent <l Randctive form

2, 4-di hydr oxy5- &xd-aiieRy bhdhRed tunsrabse; i knowleommouad, pangd-dducggaes not
exhibit any antitunor activity by itself. "However, it can inhibit 10

net abol i ¢ | AEEPTYEIT ¢ &noBD Fethedg), vEOr ressiPlengtha Hietdodadinglenedi Ltuanor

effect of 5yELLyl 0040k 0heR a6l Lerobans! 4B (GeRaC! Lo PRIFSTHUM (generi ¢ nare,

chem cal nane! 15 nobnopot assi um
1,2, 3,4-9et (8048 0- 2, 4-di oxo0-1, 3,5-triazine-6- carboxylate) is also a known

coMpound. Abbﬁgggg]it does not exhibit any antitunor activity by itself, it

nostly rema e gastrointestinal tract and inhibits the activation of
5-FU therein, therebyGimeneeitli igegeasta eiankesthemilcalr asie fi 305-dehgd2ékeaused
by 5-FU. [005 . Wth . respect to the conbinati,on drug containing
three ingre i%gﬁ?EOHYFé@}n?égﬁ?ﬁﬂfog ng?%ﬁﬂlchBHHng?é¥§tF% geeadtum as
active ingreghamits ariyhanpi ORest izeRioiteash iasklye AAGHRE, €At ®BY inhibit
10 metabolic inactivation of 5-FU in vivo, resulting in increasing
antitumor effect of 5-FU.
{0049]

Oteracil Potassium

Oteracil potassium (generic name, chemical name:

15 monopotassium 1,2, 3, 4-tetrahydro-2,4~-dioxo-1,3,5-triazine-6-
carboxylate) is also a known compound. Although it does not
exhibit any antitumor activity by itself, it mostly remains in
the gastrointestinal tract.and inhibits the activation of 5-FU
therein, thereby preventing gastrointestinal tract disorders

20 caused by 5-FU.

[0050]

With respect to the combination drug containing three
ingredients, i.e., tegafur, gimeracil, and oteracil potassium, as
active ingredients, the proportion of each active ingredient may

25 be within the ranges described in connection with a known
pharmaceutical agent such as, for example, that disclosed in
Patent Publication No. 2614164. The proportion is usually such
that, per 1 mol of tegafur, gimeracil is used in a proportion of
about 0.1 to 5 mol and preferably about 0.2 to 1.5 mol, and

30 oteracil potassium is used in a proportion of about 0.1 to 5 mol
and preferably about 0.2 to 2 mol. A particularly preferable
proportion of the three ingredients is tegafur : gimeracil :
oteracil potassium =1 : 0.4 : 1 in molar ratio.

[0051]

35 The combination drug containing tegafur, gimeracil, and



25 be within the ranges described in connection with a known pharnmaceuti cal
agent such as, for exanple, that disclosed in Patent Publication No.
2614164. The proportion is usually such that, per 1 nol of tegafur,
ginmeracil is used in a proportion of about 0.1 to 5 nol and preferably
about 0.2 to 1.5 mol, and 30 oteracil potl&ssiumis used in a proportion of
about 0.1 to 5 nol and preferably about 0.2 to 2 nol. A particularly

pref erabl e PEORRFLY BRTEBFSHHR atsmaé’élV%gFéH-ie@ﬁte§tF §“5E3é§’§f Brepaxgthefadi | :
oteraci | poLpsshdbBitital Pofh coilnp'rﬂsﬂi% Hwd %E:' Rord Qrhadadbe-LoaBbpat i on

drug contaihing tegafur, gineracil, and -16- oteracil potassiumas active
i ngr edi ent seagly QﬁaW@ﬁ@ba@@@tawsaopﬁafpfra@@tapéavefmﬁe@éﬁptismCmg eab of nore

phar maoeut | gal paehics; Rach0lacilibehs soRiAldR00e By UuagLLiG, | g edients,

or each of cont ai ns e active Tngre i"&n an i RHt onT St i n
a 5 pharmacebdimcaieutdcal chopr icompgi aing mglsangharplmmatqeuaica:gergentont ai ni ng
all of the act,ve Ln_either such _conhbi nati on drugs are
ot epar ed asoTNE THCBUPLCart iR BET eV O HEeB POy 0B OF Iy el HOAS us! ng
sui tabl e phastisieittionatirags rarer prefared ess phaahbesltgicail ncangoditdsast hat are
commnly used 10.,n %onventl onal Egar nmaceut i cal %gqp ations, for exanpl e,

exci pi ent s, 2EFHIERS, Qi SFMBYal6FE0ds i indafbst rraceytigad

enhancers, &havirenhencerss auab B tRiteSn 816. tHARR52hathen: BRI P aidean
drug in a pharnmaceutical form 15 conprising two, or nore pharnaceuti cal

agent s 1% ulRdcConvgakipRat rﬁ@éﬂ@?@%l%ﬂerﬂreﬁ’éﬁa’ﬁbo%mfﬁirs%?l%l%oncur rently,

or one phar gpeRiktdrEal Bﬂﬁcﬁérsfm)ﬁﬁ?nﬁgﬁ&afﬁo?serﬁﬁbﬁica?ﬁ tEBRoRG{Qy ecQicaf ter
the adm ni stration of the other pharnaceuti cal a ent(s) Preferably, all of

t he phar nac%@h@%rsagéﬂa@‘éoﬁr@haﬂﬁ?ﬁ'ﬁst%ﬂ%@cﬂén’é%n&hq -ently, or one

phar maceut i ?@(5 Agent is adm nistered within 4 hours, and nore preferably
wthin 2 hours before or after the admnistration of t he ot her

phar maceut i cal agentfe¢n g COBRENGULI@) dxhei Ahsa rehdmachbt ozl LSFhe

aforengfgi Oggﬁbfygfn%uHQB 5¥fﬂ3¥é Bﬂéfﬁﬁééﬂﬂybaﬁiaﬁénts is used, each

| pharmaceutical agent may be administered concurrently, or one
pharmaceutical agent may be administered at any time before or
after the administration of the other pharmaceutical agent(s).
Preferably, all of the pharmaceutical agents are administered

20 concurrently, or one pharmaceutical agent is administered within
4 hours, and more preferably within 2 hours, before or after the
administration of the other pharmaceutical agent(s).
[0053]
{1-3) Administration Method

25 The aforementioned antitumor effect potentiator (i.e.,

1-OHP-containing liposome preparation) may be administered
separately or concurrently with a combination drug that contains
three ingredients, i.e., tegafur, gimeracil, and oteracil
potassium, as active ingredients, that has been prepared in a

30 unit dosage form. More specifically, the antitumor effect
potentiator of the present invention can be administered
concurrently or at any time before or after the administration of
the antitumor agents containing the three ingredients, i.e.,
tegafur, gimeracil, and oteracil potassium, as active ingredients.

35 Preferaﬁly, the antitumor effect potentiator is administered



1- OHP-cont ai ni ng | i posone preparation) may be adm ni stered separately or
concurrently with a conbination drug that contains three ingredients, i.e.,
tegafur, ginmeracil, and oteracil potassium as active ingredients, that has
been prepared in a 30 unit dosage form Mre specifically, the antitunor

ef fect potentiator of the present inventildn can be adni ni stered
concurrently or at any tine before or after the admnistration of the

antitunor ag@MELEHSLdi AT i HHe fhheers Rafearem iftiere thet adpimdstration
gi meraci |, apdint erackn@PtASHtat 188, ahld %efé&%kﬁﬂ)l%&”tﬁin:”? Hgkerably,

the antitunor effect potentiator is admnisStere 7- concurrently or

Wi thin 4 hooegoysefoyr afber dfiteemdmhai apdiniont Pt the agftithwonmpienamation.
preparatio i t. 0 urs b . qr._after.the

B i ot r arTia P RREERRLY At D rlf e Rl R b el Ppency and

adm ni stler ethtetheladof naditirdistoatioequetdy andituwmicer wgkst odnddmitatstgmt i on

of the antit r. agent.and antit r eff.ec otentiator should be suitably
sel ect ed. [%%%ght potent It éﬁu#ﬁgbﬁ:?ﬂiiﬁ%&ﬁt%ﬁ &% i posonme preparation
is adm ni st pp@sh]lconcurrently or separately fromthe antitunor 10

preparation containi the three_active ingredients of tegafur, gineraci
and oteraci | potassi%ﬁknt AAPHE Tt adfiagt LiRasone areraralignetidr abl y

admi ni st er eghrhhiak 288 WNEHERNENGL of %pﬁ'ﬂt‘@%y Ofrolr @HB. aR€ftubno¥o! Of

tegafur, is within the range of about 0.1 to 5 nol, preferably about 0.1 to
3 nol, 1&nd PEARBIESIpR PRI NGbEhE Bheeq gohivielingredishts 29 AmopEunor

agent gimeraciN®aRl &SI adiAVEBEAQN B, Ohdesn @ ARLI LEFDL. agent
conprising a conbination drug containing the three active 20 ingredients of
tegafur, gipPRraditRtanddirreieirkbppt adwinimterad contsinnanpunt wudn &hat tiheor

ef fect potepfdafoh«( %—h&ﬂl; g:léﬁ’;cﬁnhéi néﬁ&ég'a@ﬁ??”fs REERFH AL OV ENEs
antitunor agent may be in phar maceuti cal preparation conprising a
plurality ofbgpttalméctatd el ,ageatsraach abouthd ch twodt mphs @mk nofret he 25

aforenq%tiqgﬁﬂﬁﬁggﬁyigg&ﬁgkﬁ5t§o b'ﬁbl;the three ingredients described

above and 1= -containing 1'iposore, or each of which contains such
i ngr edi ent s[@dbdny conbi nation, or in a pharmaceutical formconprising a

si ngl e phar pmceu E al agent .containing all of the ingredients. Mre
specificalL§§—2$%—§EE%EE¥¥3ﬁbr agent of the present invention may be forned
into a single dosagerfie®mppnesent ainvery ian pebvides ahosrtEnimanedehour

i ngredients, or.a.nultl%% .do gﬁe form co EISIn%h% @Earnaceutlcal agent

cont ai ni ng FFEPHGE € B Yy gentaining ree active

20 ingredients of tegafur, gimeracil and oteracil potassium, in
combination with antitumor effect potentiator (the 1-OHP-
containing liposome preparation). The antitumor agent may be in a
pharmaceutical preparation comprising a plurality of
pharmaceutical agents each of which contains one of the

25 aforementioned four ingredients, i.e., the three ingredients
described above and 1-OHP-containing liposcme, or each of which
contains such ingredients in any combination, or in a
pharmaceutical form comprising a single pharmaceutical agent
containing all of the ingredients. More specifically, the

30 antitumor agent of the present invention may be formed into a
single dosage form containing all of the aforementioned four
ingredients, or a multiple dosage form comprising a
pharmaceutical agent containing 1 to 3 ingredients and one or
more pharmaceutical agents containing the rest of the ingredients.

35 A particularly preferable example is a 2-part preparation in



nore pharmaceutical agents containing the rest of the ingredients. 35 A
particularly preferable exanple is a 2-part preparation in -18- which a
pharmaceuti cal agent containing the three ingredients of tegafur,
gineracil, and oteracil potassium a8 active ingredients, and a

phar maceuti cal agent containing 1-CHP eﬁ&ﬁﬁsul ated in a Iiposorre

preparation ar pre ent _as _separate for |_at i, on. Wth ect to
PhePant! t oSy B SPETha B Rl Bful MBI R0 il 1heRk Mherbdi®
limted, irtespaat, \g@.m@f:abﬂlﬁ%f@@@%@dlpfp@aﬁsﬂ%‘? @@adcfﬁe@utlhgeédl@a%gt or

mul ti pIe pharmaceuti cal agents. Usually, per 1 nol_ of tegafur, Qqi meraci | 10
is used in %n%r%é&atm‘éﬁe‘é?l%@lgeﬁtlc‘?rﬁ:a}rﬁﬁg hriehB eecaPantstahddtao. 2 to

1.5 nol; ot Piﬁ&édm@?&éé&t#ﬂdrﬁ a%eﬂréébr?c rarsoeegsaf% ForAlostidh 1 to S5 ol
and preferabl about 0.2 to l; OHP is used in a proportion of

about 051 t 0% %l , preferably about 0 1 to 3 nmol and nore preferably about
0.2 to about 2 nol. C q atd,.a of the
_|5.tI{1 rké%%%atc't Hhahe aan'%lﬁﬁlﬂ&gg%%gsg?é%i?ﬂ,l_ﬂ

ingredients is tegafur raci| : oterac = about 1 :
0.4 : 1: Opnopqrtaonrrofetlm e:ﬁ@rrauliyn’e&)am not: lﬂniated 1 irrésged¢tov@, ofind
particul arl fe 2 V\hen e _antitunor

P epar at | ont HE SESSEINR S shri diiarmosy® el mebus Pear tigEr

contai ni ng pheriducaeicayraghrent.s Wudldgal per Yinwdr afi tega[ﬂd: otyémarcidil

Be Sopiat ot GTH art Brls o RdShy Phet Miolb. Thes RS COHOP SgEREDy o

preferably gonitaine aoconbinkat;i oBeditil q:mraaismb:mglé mﬁumn gigwieetion and
oteracil 25 jEot assi m in ;m)l ar ratl o of 1: a phar rraceutl cal
pr epar at i or® ﬁﬁoé’itn nd, tper TPInBRdopreisFaRdY, 31301@7,4& 2 t8 %r%‘ﬂortap

about 0.1 tey® iDhselr @ﬁeéqm o@bwﬁ & hoat30Mlso %nﬁo@rﬁréﬁe%faﬁlﬁm y
about 0.2 to about 2 nol. 30The active ingredients nmay be prepared

as phar maceq&all- éoﬁﬁo%ﬂl‘qjoﬁél BEB TR LEPSY afterid Onét Be P Agneks t abl e
phar mageut i galpHanichens; L£aidmiabis a1 MeLeiy & echreh%sré&@nt%r ggcomonly

used in conventl onal phar maceuti cal preparations, for exarrp e, exclpients,
bi nders, ditsFriayr 4t gigeracil : oteracil potassium : 1-OHP = about 1 :
0.4 : 1 : 0.1 to 5, more preferably about 1 : 0.4 : 1 : 0.1 to 3,
and particularly preferably about 1 : 0.4 : 1 : 0.2 to 2. When
the antitumor preparation is a 2 dosége form in which a

20 pharmaceutical agent containing the three ingredients of tegafur,
gimeracil, and oteracll potassium as active ingredients, and 1-
OHP-containing liposome are present as separate formulaitons as
described above, the antitumor agents preferably contains a
combination drug containing tegafur, gimeracil, and oteracil

25 potassium in a molar ratio of 1 : 0.4 : 1, and a pharmaceutical
preparation containing, per 1 mol of tegafur, 1-OHP in a
proportion of about 0.1 to 5 mol, preferably about 0.1 to 3 mol,
and more preferably about 0.2 to about 2 mol.

[0057] .

30 The active ingredients may be prepared as
pharmaceutical compositions according to standard methods using
suitable pharmaceutical carriers. Carriers usable herein are
those that are commonly used in conventional pharmaceutical
preparations, for example, excipients, binders, disintegrators,

35 lubricants, colorants, taste enhancers, flavor enhancers,



35 lubricants, colorants, taste enhancers, flavor enhancers, -19-
surfactants, etc. [0058] When an antitunor preparation which has
mul ti pl e dosage form and conprises two or nore pharmaceutical agents as
described 5 above is used, each pharnaceutical agent nmay be adm ni stered
concurrently, or each pharnaceutical ageA@-may be adm nistered at any tine
before or after the admnistration of the other pharnmaceutical agent(s).

Pr ef er abl y, s@ffagiEntie pHar maceutical agents are administered concurrently,
or one phar tical agent 10 is admnistered within 4 hours, and nore
preferably wthi'n 2 hours, before or after the adm nistration of the other
phar maceut i cal agent8herf GO5ShtiBmdd tprEpaEhet poregérichi heenmilddppeclotes a
kit conpri sj t - P- cont ai ni.ng |iposone preparation with a |

conbi nat i on’%%gap@o%? ré‘%%snegs E@’é’a%rﬁo%“:‘i ?&ngﬁ?g%%]&a&t 8PERTY 30588t RARY Mor e
speci fi Gal | ghotehd.spussentedady phbrmacqrmivadesgankiniayf be samraldtaregancer
treatnment conprising: 20(a) a titunmor .copposition that contains a

t her apeut i C%%P%}lréiﬁpg&ﬁ vé!r éﬁ?ﬁg‘ngﬂﬁmﬁ%ﬁd&f]ﬁﬁ?‘p A% Bt PG e teppd at
gimeracil faiy pdenbeabto bR faski tweeianghfiettat 2 o@ntBE f@gidve anmount of

oteracil potassiumfor inhibiting side effects, and 25(b) a |iposone
prepar at i orPRATERSSHFAFFhP o tdf] ectBirpéeapplim e ofHre mherpacewticadi ng an

antitunor efd&fls akB08@hinistered coddif&RRROsI & Qi Pﬁﬂiﬁﬁé&ﬂ%ﬂcgls+§éhta ki t
may be in any known pharnmaceutical form The conpositions are usually
pl aced 1i0n %'Wi@éﬁg@l?ﬁ@ Widddncdnrainfer sngdceere inrgfesabheivitbhar faceuti cal
form hours, before or after the administration of the other

pharmaceutical agents.

[0059]

(3) Kit

15 The present invention provides a kit comprising the 1-
OHP-containing liposome preparation with a combination drug
containing tegafur, gimeracil and oteracil potassium. More
specifically, the present invention provides a kit for mammalian
cancer treatment comprising:

20 {a) an antitumor composition that contains a
therapeutically effective amount of tegafur, an effective amount
of gimeracil for potentiating an antitumor effect, and an
effective amount of oteracil potassium for inhibiting side
effects, and '

25 (b} a liposome preparation encapsularing an effective
amount of 1-CHP for potentiating an antitumor effect.

[0060]
The compositions contained in such a kit may be in any
known pharmaceutical form. The compositions are usually placed in

30 any commonly used containers according to their pharmaceutical
form.

[00&1]
The kit is used for treating mammal cancer and
comprises:

35 (i} tegafur in a therapeutically effective amount,



[0061] The kit is used for treating manmmal cancer and conprises: 35 (i)
tegafur in a therapeutically effective amount, -20- (ii) gineracil in an
anount effective for potentiating an antitunor effect, (iii) oteracil
potassiumin an amount effective for inhibiting side effects; these all

bei ng part of an antitunor conposition, 20and (iv) |iposone that contains
1-0HP in an anmount effective for potentiating an antitunor effect.

The kit compiikedingracéasin 2 doanhepEfedrivienést potgmédipEang, amnd t egaf ur
and 1-OHP agg: pagkagedrbprseparate 10 containers. The aforenentioned

i ngredients ?I) to (iv) are preferably in a pharnmaceutical formprepared in
conbi nat i on (kiih gisrarademtiasdip avceptaisivatc afféeerisre fibrhinkeSpddhgt o t he

aforenentio i NSO i-ngr.edi i0) .an J,v) are stored in
separ.at e co%f‘gﬁa ﬁée%rfsﬁ&tlgﬁg?@%?egﬁﬁlsl %F?géﬁga&( i(olfi ?gn%ﬁ/&t%}rfg Fﬂ%cbse]%&%t ly
stored i'n candlai ners that are separate fromthose in which the

af orenmenti oned, two ingredients are_ stor .0r _i ngredient i d (iii)
may be i ndepthHerHIPORPx Wctar?%iaﬁﬁﬁegﬁgﬂ% g )'mogmc(qlv') eff%?é?f i®§ in the
sanme cont ai petentf dtihgl anwWittituiophaff@eeut i cal agent contai ni ng
ingredients (i) to 20 (ijj) is stored in one container and a pharnmaceuti cal
agent cont ai ni ng i ngtegi &kt FPFLPES storledstn? arfdtiferegsnt aF ridieses

pref er abl e. ; { §QGR]erdsabhgq Wida resagg {-WHE 0 ﬁg&@{gd LHMRELRgRRt of the
25 present invention for treati ng nmammal s incl udi ng human bei ngs suffering
from neld gnePRtaMMEes afhe REPTRIPA tnedanagEedlantss il abe ylisel eseed
accordi ng tﬁréf@ra@ﬂtﬂfp%ea%h&%%ﬁleﬁééégfn{fomﬁ[a%béféa XAMBL G A 0 with

i njections,” supposiftories,” ophthal mc solutions, oilntnents, aerosor's, an
| i ke parentehaimdaeugpdcally acceptable carriers. With respect to the

d

aforementioned kit, insofar as ingredients (i) and (iv) are
stored in separate containers, ingredients (ii) and (iii) may be

15 1independently stored in containers that are separate ffom those
in which the aforementioned two ingredients are stored, or
ingredients (ii) and (iii) may be independently mixed with
ingredient (i) or (iv} for storing in the same container. 2 kit
in which a pharmaceutical agent containing ingredients (i) to

20 (iii) is stored in one container and a pharmaceﬁtical agent
containing ingredient (iv) is stored in another container is
preferable.

[0062]
Usable unit dosage forms of the antitumor agent of the

25 present invention for treating mammals including human beings
suffering from malignant tumors are not limited, and can be
suitably selected according to the purpose of the treatment.
Specific examples are injections, suppositories, ophthalmic '
solutions, ointments, aerosols, and like parenteral forms;

30 tablets, coated tablets, powders, granules, capsules, fluids,
pills, suspensions, emulsions, and like oral forms. The antitumor
agent can be produced in such dosage forms according to methods
commonly known in this technical field.

[0063]

35 The amounts of tegafur, gimeracil, oteracil potassium,



30 tablets, coated tablets, powders, granules, capsules, fluids, pills,
suspensi ons, enulsions, and |ike oral forns. The antitunor agent can be
produced in such dosage forns according to nethods commonly known in this
technical field. [0063] 35The anounts of tegafur, gineracil, oteraci
potassium -21- and 1-O0HP, which are ackilve ingredients of the antitunor
preparation of the present invention, vary according to the dosage form
route of ad®%i st BRiCHGhGEdRadinEedéerts %d:%@r 8nRst M9ty t ed, and

hence can bgrsgiiAllon 88! Gftestht! SnvrUd) | Yaby fRaRl Ay bRl khe

proportion of the active ingredients accounts for® about 1 To about 70 wt.%
of the phardeszit ifoam, prewes afi ANipOYEHAL N hdasinoschgrike statat i omndf t he
phar maceuti ol 4 REGRBLAL !B AlnbBCCH $RLAL LINAPIIALALE N3t fLmi ted and
can be determ ned according to the formthereof, the age, Sex, and
condi ti én ofisydlel ypatreéarablndhathéhe f moimrsiocandf Hawc eciti veaindredients

adm ni stered enterally, orally, rectall intrapral | intraarterially,
intravenous?§9m¥ﬁ§%§8§hﬁ%Tﬁ§F‘SP Pﬁoékf%kémlg Hﬁ&?%méé?a%?é aé, tabl et s,
pills, sol upt@mssatdeapensi ons, enul sions, granules, capsules, and the |ike

are adninist gg]orally; injections are admnistered intraarterially or
i ntravenous @6 uppositories are admnistered intrarectally; and ointnents

are applied to the siéthodh&orlus@UEnIRIFALABE b dHee pRArmEEddticaic. Wth
respect. to the pharmaceutical preparation of the present invention, it is

possi bl t BESRHFSLIREr AhCER IREESCREeMVHBHCRI AT g YeddmdEed gnrecagibe and

oteraci | po&@t@nﬁ'ﬁ‘ehsa&iﬁ@fd%ga@@ Phet 58 t\ﬁairlé@f,t heelaGEP phar npgeuti cal

agent encapsulated in |iposorre is intravenously adm ni stered. 25[ 0065]

The dosage efndddinaefi tee innflententnd wilies preberi; iapdehenem idanapede

sultably selgehad acear dhilthayl Nerapp) | GRLaMy ! Needagangy sex of the
patient, the degree of the diseadse, and other factors. The antitumor effect
pot ent i at orirdrhartieraally urigyt r3geppepl attironsdérndld yor eseit 4 rvdnti on can
e Ty S ol L Aghones anr iy (00t wmmn oL on 1
pref er abl y guen ong, agramolas, ospaglds tameg thel| bilisn@greandeiniaseaedt andar d:
the amount 5¥affygaggﬁeé§ions are administered intraarterially or
intravenously; suppositories are administered intrarectally; and
ointments are applied to the skin, the mucous membrane in the
20 mouth, etc. With respecf to the pharmaceutical preparation of the
present invention, it is possible that the pharmaceutical agent
containing tegafur, gimeracil, and oteracil potassium is orally
administered while the 1-OHP pharmaceutical agent encapsulated in
liposome is intravenously administered.
25 [0065]
The dosage of each active ingredient in the present
invention can be suitably selected according to the application,
the age and sex of the patient, the degree of the disease, and
other factors. The antitumor effect potentiator and the antitumor
30 preparation of the present invention can be administered in 1 to
4 doses per day.
[0066] _
In oral administration, the pharmaceutical preparation
of the present invention is preferably given in an amount using

35 the following ranges as a standard: the amount of tegafur is



-22- about 0.1 to 100 ng/ kg/day, preferably about 0.2 to 40 ng/kg/day, and
nore preferably about 0.5 to 20 ng/ kg/day; the anpbunt of gineracil is about
0.02 to 30 ng/ kg/day, preferably about 0.05 to 12 ng/ kg/day, and nore

preferably about 0.1 to 6 ng/kg/day; the_5 amobunt of oteracil potassiumis
about 0.1 to 100 ng/ kg/day, preferably é%ﬁt, 0.2 to 40 ny/ kg/ day, and nore

preferably about 0.5 to kg/.day; a t anpunt 0 -0 i s, about 0.08
Do 200 my! Kapaty O per OP R R0 B s BEY gty Gag, tantd msvadraay,

preferably ahduiord $rededibp/aghday.s MY Q06®y/kg/day; the Mgt 8rthe form
of an injection, the pharnmaceutical g(gie aration, which may be diluted with

an aqueous FHRGE lsdPurPIH i% PRetes 1/ kgAA2Be RFIGEAPLY 2Rt PsP2r®& to
an adult ov )dhos Ma liRHeebre BSHA Y abBufng 3MRWNG RQJESERQANLRY to 15
about 0.1 tggf%%n%%?kgfdaj?of tegg?ur aggyaboﬂt 0.08 to ZgéG? /kg?ggg of

1- OHP. [f0068fount of oteradiyepataseham figy mbett al shipiodiffong/ katday,

phar maceut i i f eyl i IS 1 NS W ce a
day 20 to aﬁﬁ%ﬁue%ﬁ@é?ﬁ%ﬁ@”ﬁf%%@aﬁb2%&%?44¥3¥2 ﬁ%ﬂ?ggkhggéfgvggﬁpgﬁégﬁnunt
cor respondi Bigh tt &ony/Byidaw 800 hie lkaaday of 1eQfF dis ahdutabdb@B to 0BG o

of a1 gnantS A anisFY " PR RS pBRe o R B Spd AR e ot LB

of maligna he pharraceuti cal
prepar at i onpodfdrdabdlyr eseunt 0.Avéent A0Ma@fle/fday.limted, insofar as the active
form il'Oe" Q?Oéc:—d is reactive thereto; for exanple, |lung cancer, gastric
cancer, col B ncer, rectal cancer, esophageal cancer, breast cancer, 30

head and neck canceryhén Vigr than€erm @Blanbliageeridi,l icaeypleaneRieutpaedlcr eati c
cancer, uterine cancer, cervical. G cancer, ovarjan cancer, renal cancer,

vesi cal carEPanRtdePat Vel dhmedr Pe i dhfge ¥ TR oFR AIUSBRE| BLYRRFSY , | eukeni a,
nel anoma, asdBidi@MaRE hyeRhT, 8hE.bd ekl THl Mmird sterdd kabl edfrect on

col on cancer, 35 rectal cancer, gastric cancer, esophageal cancer, breast
over 5 minutes or longe¥, usually in an amount Corresponding to

15 about 0.1 to 100 mg/kg/day of tegafur and about 0.08 to 200
mg/kg/day of 1-OHP.

[0068]
When in the form of a suppository, the pharmaceutical
preparation of the invention is administered once or twice a day

20 to an adult, at an interval of 6 to 12 hours, usually in an
amount corresponding to about 0.1 to 100 mg/kg/day of tegafur and
about 0.08 to 200 mg/kg/day of 1-OHP by inserting it into the
rectum.

[0069]

25 The types of malignant tumors treatable by the
administration of the pharmaceutical preparation of the present
invention are not limited, insofar as the active form, i.e., 5-FU,
is reactive thereto; for example, lung cancer, gastric cancer,
colon cancer, rectal cancer, esophageal cancer, breast cancer,

30 head and neck cancer, liver cancer, gallbladder/biliary cancer,
pancreatic cancer, uterine cancer, cervical cancer, ovarian
cancer, renal cancer, vesical cancer, prostatic cancer,
pharyngeal cancer, brain tumor, leukemia, melanoma, a malignant
lymphoma, etc. In particular, a remarkable éffect on colon cancer,

35 rectal cancer, gastric cancer, esophageal cancer, breast



-23- carcinoma, and head and neck cancer can be expected fromthe

phar maceuti cal preparation of the present invention. Furthernore, a

remar kabl e effect on typical drug-resistant tunors and tunors that are
devel opi ng drug resi stance can al so be expected. 5 EXAMPLES [0070] Exanpl es
and Test Exanples are given belowto —23dlustrate the invention in nore
detail, but the scope of the 10 invention is not |imted by these Exanples
and Test ExSApFE®RNF 067 hesdmsdengck cancer canpppeypacied) Bemithgy|
Phosphat i dypghahd R iCaat 586 Me:18060z EE?@EB%%EHE et NGE C%E}‘EF@H&E&’
chol esterol " (special 15 grade, manufactured by Wako Pure Chenica
Industries,aLf%m%€kah*§ G@LEﬁg&p@hﬂdgug—resistant tumors and tumors

-di st ear oyl - -3 t ] .ne- yl ene

gl ycol) - 2008%lt %Jﬁ/neﬁﬁegﬁtﬁ o@ﬁ%@&é@%ﬁéﬁd{i{: t%[rqg%i %%ég%%%{#ati on) were
di ssolveéd in chloroformto obtain respective concentrations of 20 RIM 50
mvi and 5 n&%ﬁg}[{ bsequently, 5 nmL of 20 mM DPPC solution, 0.5 nL of 50 mM
chol esterol “solution, and 1 niL of 5 nM nPEGz000- DSPE sol ution were pl aced
in a pear shapsr flask. Wiile reducing the pressure using an evaporator,
chl orof orm was renoved to _form Ii%%ie thiT filmon the bottom of the pear
shaped flask. The |i prfHies ARE e apBLET S YRl tor

chl or of or n di BidvHatet hae {dAvehtdoW) in ImdHNqsasid] S5l el kBode 3% ghucose
solution so,that the concentration of 1-01W becane 8 /mL. 1-01W sol ution
t hus pridpar 84D ifaBChddedited Priethass Gxsuries cﬁildggfésth%’ﬁﬁmﬁlﬁéd. The
resulting nixéurie was sonicated at 25C for 15 minutes to formw o enul sion,
30 and the organi c_phase was renoved under a reduced pressure using an
“evapor at or BERLSdj ng vortexed; the 1-01Wwas thereby encapsul ated in

| i posonme. A super sonj r TR\ It 1 Z] 0 ing a
bi odi sruptor (N pponb%%(lt; kﬁ,&gﬁ%ﬂ_@{sd&ilo %h%g?hﬁfed@\%g\ré{gggg’p%%%?ﬂe i anmet er
of the |iposdd IBnySactirechdvaNphatorramtiion) , aguritestthepdi (siredaie about

Sl'ghtlﬂé '&%gde, manufactured by Wako Pure Chemical Industries, Ltd.), and
mMPEG2000—DSPE (1, 2-distearoyl-sn—glycero-3-phosphoethanolamine-n-
[methoxy (polyethylene glycol)-2000], Sunbright DSPE~020CN,

manufactured by NOF Corporation) were dissolved in chloroform to
obtain respective concentrations of 20 mM, 50 mM, and 5 mM,

20 Subsequently, 5 mL of 20 mM DPPC solutidn, 0.5 mL of 50 mM
cholesterol solution, and 1 mL of 5 nmM mPEGye—DSPE solution were
placed in a pear shaped flask. While reducing the pressure using
an evaporator, chloroform was removed to form a lipid thin film
on the bottom of the pear shaped flask. The lipid thin films were

25 dissolved in 6 mL of chloroform/diethyl ether (1:2 v/v). 1-OHP
was dissolved in a 5% glucose solution so that the concentration
of 1-OHP became 8 mg/mL. 1-OHP solution thus prepared (2 nml) was
added to the lipid solution and then mixed. The resulting
mixture was sonicated at 25°C for 15 minutes to form w/o emulsion,

30 and the organic phase was removed under a reduced pressure using
an evaporator while being vortexed; the 1-OHP was thereby
encapsulated in liposome. A supersonic treatment for particle
sizing was conducted using a blodisruptor (Nippon Seiki Co.,

Ltd.) so that the average particle diameter of the liposome

35 containing a pharmaceutical agent therein became about siightly



| ess than 200 run. In order to renove pharnmaceutical agents that were not
encapsul ated in |iposone, dialysis was conducted at 4C for 2 hours using a
di al ysis cassette (Slide-A-Lyzer Dialysis Cassettes, 10000 MACO,

manuf actured by Therno Scientific Inc.) 5 and a 5% gl ucose solution as an
external solution while stirring with a-#édgnetic stirrer. After exchanging
the external solution, another dialysis was conducted for two hours while

stirring, tHeRS JBER APRGME: 110HPEHN A APRGYE iIDGLBRECHE Birl A0EBRS theé

1- OHPcont ai g ﬂd'tp%%eag PIARA ahi 9fpd e, PHERBY Sk had aBndY&rapetr 18
particle dianmeter of 185.214.9 nm (n=5). [0072] In the Exanples
of the pres&pf 4 Modsi Baing e digdrage fraastére (Ytideetelyaerthialyspssone
preparatio su i Iy d Lhg: a N 370
P subm or ok o rel coguat, by Bak kel BY R e A T et em
I nc.). [50073}d ExaipléugoseiSRCuttipdr agamataxdeSoyl Rivdsytheni Wiyl haltineing

Coat sone NC: r NOF rp i.on... cholesteral. (special 20
gr ade, nand?%%}ﬁgggaﬁéﬁ%éﬁ%gﬁg%g'Cﬁgﬁg%ég&gﬁéﬁégh% ggg %%Eﬁﬁqala%8£§%lon’
MPE&000- DS tHEr? didi g¢ eanad csndgtystrinr3Lphaspheetdhanel sodnsng] netdoxy
(pol yet hyl ene_al y.col ) - 20 ,__Sunbr i ght. DSPE- 020CN nuf act ured by NOF
Chr por ot} orf DTG, BB R RN b ot RROBS B RAT aePoot e L-ORE-
concentr at i @tscadinidg Mbosha¥repadabidiithdd Srdsamidebbyan Savdragk 20 v
HSPC saql uti on, mM chol esteraol solution, and 2 nL of 5 nM

1.nL of 50
nPEGQOG@-EE?#?Eﬁﬂyﬁtﬁgﬁm%Eﬁﬁaﬂﬁ aBad<FHt @ p¥ark"Shhped flask. Wile reducing

t he pressurﬁxm@}ng an evaporator, the chloroformwas renoved to forma
lipid thin filmon the bottomof the pear shaped flask. The lipid thin
filnms 30 were dissol ¥edhie Exapples c¢hitbeoPsrpinl diwentéphertiel ayeyaan . 1-

OHP was di ssolwed ol B: 8ned@91CRRE  SAbIM RN p3epd BAL: drhGaS ORESAL, tbgna of
1-0HP becare 8 ng/nL. 1-0HP solution thus prepared (2 nl) was added to the
l i pid sol utlshtasdathenind wedhotthesies @ NIFGMA XtUHEIngsbnbei@aredt ktle35C
for 15 'n%ﬁﬁ 3 S§ . andat r LG p was renoved
under %gl- - P%%ﬁcZﬁggé%%%%ggagg#n%ggﬁiggag%gg?%ﬁg%gsﬁéb%%?ﬂdne hour while
bei ng vortek#¥3]t he | -OHP was t hereby encapsul ated in |iposone. Thereafter

the particl i s controll ed and the non-capsul ated pharnmaceuti ca
agent mas'#%%%gégLéﬁ t he same manner as

HSPC (Hydrogenated Soy Phosphatidylcholine, Coatsome
NC~-21, manufactured by NOF Corporation), cholesterol (special

20 grade, manufactured by Wako Pure Chemical Industries, Ltd.}, and
MPEG2000~-DSPE (1, 2-distearoyl-sn-glycero-3-phosphoethanolamine-n-
[methoxy (polyethylene glycol)-2000], Sunbright DSPE~020CN,
manufactured by NOF Corporation) were dissolved in chlorofoim.to

. obtain respective concentrations of 20 mM, 50 mM, and 5 mM.

25 Subsequently, 5 mL of 20 mM HSPC solution, 1 mlL of 50 mM
cholesterol solution, and 2 mL of 5 mM mPEGy—DSPE solution were
placed in a pear shaped flask. While reducing the pressure using
an evaporator, the chloroform was removed to form a lipid thin
film on the bottom of the pear shaped flask. The lipid thin films

30 were dissolved in 6 mlL of chloroform/diethyl ether (1:2 v/v). 1-
OHP was dissolved in a 5% glucose solution sc that the
concentration of 1-COHP became 8 mg/mL. 1-OHP solution thus
prepared (2 mL) was added to the lipid solution and then mixed.
The resulting mixture was sonicated at 35°C for 15 minutes to

35 form w/o emulsion, and the organic phase was removed under a



5 in Exanple 1, obtaining a 1-OHP |iposone preparation. The |-OHPcontai ni ng
| i posone preparation thus prepared had an average particle dianeter of
197.922.0 nm (n=5). [0074] Exanple 3 10A 1-O0RP-containing |iposone
preparation was produced in the same manner as in Exanple 1 except that

PG DSPE (Sunbright DSPE-PGLOG manuf act a#éd by NOF Cor poration) was used

i nstead of nMPEQ&000- DSPE. The | - OHP-contai ning |iposone preparation thus
prepar ed hafltRHresy EFE§EUFAr T I0% 28 SHaRURTEE fgé.mt:%oﬁﬁ] {aB)whiig| 0075]
Exanpl € 4 peing vorteﬁgﬁg1QHVQFQQ@HQSEdjﬁﬁﬁbﬁheﬁéﬁﬁgdﬂﬁﬁhahQﬁ'IE%OS@%@ISone
NC- 21, manuf actured by NOF Corporation), cholesterol (special grade,

manuf act ur eBPeakdies, Phhe wHEWicdsl siarluas icestretled angctheon@i14 (cationic
lipid, 0,0 ~didt.et e = N haxt ri h i.0 e

di et hanol an?%%g"gh t(i)aa(réll gggﬂxrréa%u tgctat@ir %%é%%/r{%tgg%g% ar naqéleﬁ?l%c%%%%:oma,mﬁ d:“% ,
and nPE@00D~ DGREple 1, obtaining a 1-CHP liposome preparation. The 1-OHP-

(1, 2-distea - |y - 3- 1 he- N- xy( pol yet hyl ene

G ool )< 20001 Sng LERe PR R R e B REF X OO IRRE o) 25
wer e di ssol paekialechlionetar i d9Gbea2d. O espdatbyve concentrations of 20 MM
50 MM and g@\{{ Subsequently, 5 nL of 20 nM HSPC chl orof orm solution, 1 nL
of 50 rrMchq] s]erol solution, and 2 nL of 5 MM DC-6-14 and 5 nM

MPEG2300- DSBmidlleor3of or m sol ution were placed in a pear shaped flask. Wile
r educi n%the pressure using 30 an evaporator, the chl oroformwas renmoved to
formal¥pid thin fifnldHEWENEBLEHM OFiPCREMP RAFCRATAL AN Va3 IPXORHeSd i 15 d
thin filns wed esmlieSHahMEE 4 6 BhaRb1&N Axebpr Mhetdybsethesudoligny/ v) . 1-
OHP was dissol ved in a 5% gl ucose solution so that the concentration of

1- OHP becaneSEETRFLRE, Iﬂa@H%Csté‘Ir&Eii By ¥PruSozpopreltledag2upey Wapdeadded to
the lipid srﬁ)mégbfgno@@. tego In@mﬂcontgﬁﬁi@qibsg&hé:ﬁl&ﬁyréwéﬁ YRS

soni cated at 3 for 15 mnutes, and the organic solvent -was renoved under

‘a reduced prremsyed b3fingn avarggporarbickodianeter cife 30udidhi I anbénhy) -

vortexqd; t 7]5'0HP was t hereby encapsulated in |iposonme. Thereafter, t he
particle size 5°was controlled and the non-capsul ated pharnaceuti cal agent
was renovedExamplee 4samre manner as in Exanple 1, obtaining a 1-OHP |i posone

b PRt on, TS L KRSl SRTB RLBIR ARG, RigRiRs had an
- NC-21, manufactured by NOF Corporation), cholestercl (special
grade, manufactured by Wako Pure Chemical Industries, Ltd.), DC-

20 6-14 (cationic lipid, O,0'-ditetradecanoyl-N-(alpha-trimethyl
ammonioc acetyl) diethanolamine chloride, manufactured by Sogo
Pharmaceutical Co., Ltd.), and mPEGyp~DSPE (1,2-distearoyl-sn-
glycero-3-phosphoethanolamine-n-[methoxy (polyethylene glycol)-
2000], Sunbright DSPE-020CN, manufactured by NOF Corporatién)

25 were dissolved in chloroform to obtain respective concentrations
of 20 mM, 50 mM, and 5 mM. Subsequently, 5 mL of 20 nmM HSPC
chloroform solution, 1 mL of 50 mM cholesterol solution, and 2 mi
of 5 mM DC-6-14 and 5 mM mPEGgu—DSPE chloroform solution were
placed in a pear shaped flask. While reducing the pressure using

30 an evaporator, the chloroform was removed to form a lipid thin
£ilm on the bottom of the pear shaped flask. The lipid thin films
were dissolved in 6 mL of chloroform/diethyl ether (1:2 v/v). 1-
OHP was dissoclved in a 5% gludose solution so that the
concentration of 1-OHP became 8 mg/mL. 1-OHP solution thus

35 prepared (2 mL) was added to the lipid solution and then mixed.



Test Exanple 1 Fornul ation of Pharnmaceutical Preparation The
1- ORE-contai ning |iposone preparation obtained in Exanple 1 (hereunder

referred to as DPPC | i posone 1-ORE) was used. 15[ 0077] A 1-0HP
preparation (hereunder referred to as free 1- OHP) was prepared by
di ssolving 1-0HP in a 5% gl ucose sol uti od6-[ 0078] A TS 1

preparation (hereunder referred to as TS-1) was_20 prepared by dissol ving

the cont entThhd@ssktape duistureTeas spsated At wall & forody gpinaitest wanst
Ef fect and éaéi%z%famet§oﬂfeﬂ%h%gaf&a5¢eqﬁ'unaafpgr ctﬁ%d%ggééﬁfé%eﬁi da

| ung cancer cell e., Lew s Lung 25 carcinonma were cultur
t he presenc@V&ﬁOI@%C@OJatak@m Phe ahayowrBSe DvEMY Orortﬁ&e@f HHeCleell} svas

cont ai ni ng b usI d.t 1, the, back of a nale
Co7BL/ 6 MU aenreRrut sl H ELARGR.S sl ELEL ik RARCERI oRee

t unor - béar i wegp mnm;eolledvsagi d:hafnmmmhgslmaated:iepnanmk:euoim aeheulad ed by
the 30 follow n forn%Ila exceeded 50 MmB6 §1¥ fr.om hge LLC cel,l _j nfusion.
[0080] DPPCFIPESor TORES: TR BORP RESPHE raveRbEEMPAGAPER er ed at
t he dose oflzébc%omg/ kgepsrdtionl - Ot 1Isﬁm—ma1&1ﬁgaliyos%ﬁ@ prepSifdoat the

dose of 6.9 r‘T_%/r as t(ﬁg{afur The DPPC -27- posone 1-0HP and free 1-COHP
were admi ni ST E4CREIERJI2BER ARG Wa&ﬁgl%o%%aﬂl%ﬁF Photid -4&8n’ ™hd TS-1
was adm ni stypynd every day from 6 days post cell inoculation unti | the end

of the _experinent. 5[0081] The tunor volune was-cal cul ated by the follow ng
10 [0076] ,

Test Example 1

Formulation of Pharmaceutical Preparation

The 1-OHP-containing liposome preparation obtained in
Example 1 (hereunder referred to as DPPC liposome 1-CHP) was used.
15 [0077]
A 1-OHP preparation (hereunder referred to as free 1-
- OHP} was prepared by dissolving 1-OHP in a 5% glucose solution.
[0078]
' A TS5-1 preparation (hereunder referred to as TS-1) was
20 prepared by dissolving the content encapsulated in a TS-1 capsule
in water.
[0079]

Antitumor Effect and Side Effects of Pharmaceutical Preparation

Highly metastatic lung cancer cells, i.e., Lewis Lung
25 carcinoma (LIC), were cultured in the presence of 5% CO; at 37°C
in a 10% FBS-DMEM. 0.1 mL of LLC cells containing 5x10° cells/mL
were subcutaneously injected to the back of a male C57BL/6 mouse
(S5-week old, body weight of 20 g) to cbtain a solid tumor-bearing
mouse. It was confirmed that the tumor volume calculated by the
30 following formula exceeded 50 mm® 6 days from the LLC cell
infusion.
[0080]
DPPC liposome 1-OHP or free 1-OHP was intravenously
administered at the dose of 4.2 mg/kg as the 1-OHP. TS-1 was
35 orally administered at the dose of 6.9 mg/kg as tegafur. The DPEC



formula from6 days post cell inoculation. The antitunor effect was
eval uated using the relative tunor volune ratio as an index. [0082] 10Tunor

vol une - 1/ 2xaxb2 (a: major axis of the tunmor site, b: mnor axis of
the tunor site) Change in the nouse body wei ght was nonitored as
an index of side effects. 15[0083] ~27- As is clear fromthe results

shown in Fig. 1, conbination therapy of DPPC |iposone 1-0HP and TS-1 showed
hi gher ant i Yinasomst LeClP tangh EoemilmadHPorest ddmdaistorpd aid ths- 13" Howkver
the results o) in_FEig indi . 1 hat e 2Q.siLgni fi

di fference %Cﬁht%éc%gﬁgec?%l blg%f%%?é%{?’ bae]{(}v]\sgnl\tl\ﬁazs c%%gﬁgjﬁg%%\& c?f%prgé- 1

w th DPPC |dgosome &- Qe gruestwicehl f imecul-a@iHEn vntridmahkabhe ohdhease in
toxicity was_nat. observed. [0084] Test Exanple 2 25The antitunor effect
and side ef?}g)ﬁr&n\%‘?e eval uated in the same manner as in Test Exanple 1
except tshat[adsiil- OHPcont ai ning | i posone preparation obtained in Exanple 2

was used (hereunder referred to . as HSPC | i posone, 1-0HP). _[0085] 30As is
clear fromthe resul T8¢ HBRE VALER.we§ C@hyﬁ’ﬁf &4 %?N %ﬁ%r%ﬁﬁ-%’ﬂnﬂSPC

l'i posome 1-£3khuiat Brde- 4 &hewpdse biuhamoenthtienr ekl 8atitdan eepbination

of free 1-OHP with TS-1. However, the results shown in Fig. 4 clearly

i ndi cat e t H&S Vel eahad Wong GRef relatiive frepentlune rakle hge ihderpdy

wei ght 35 b n the conmbination of TS-1 with HSPC | i posone 1-0HP and with
-28- free . 1-0HP.” A renarkabl e incrgase in toxicity was not observed. [0086]
Test BX&npl e 3lumor volume = 1/2xaxb

(a: major axis of the tumor site, b: minor axis of the tumor
site)

Change in the mouse body weight was monitored as an
index of side effects.

15 [00831 -

As is clear from the results shown in Fig. 1,
combination therapy of DPPC liposome 1-OHP and TS-1 showed higher
antitumor effect than combination of free 1-OHP and TS-1. However,
the results shown in Fig. 2 indicate that there was no

20 significant difference in the change in body weight between the
combination of TS-1 with DPPC liposcme 1-OHP and with free 1-OHP.
A remarkable increase in toxicity was not observed.
[0084]
Test Example 2

25 The antitumor effect and side effects were evaluated in
the same manner as in Test Example 1 except that the 1-OHP-
containing liposome preparation obtained in Example 2 was used
(hereunder referred to as HSPC liposome L1-OHP).

[0085]

30 As is clear from the results shown in Fig. 3,
combination therapy of HSPC 1liposome 1-OHP with TS-1 showed a
higher antitumor effect than combination of free 1-OHP with TS-1.
However, the results shown in Fig. 4 clearly indicate that there
was no significant difference in the change in body weight

35 between the combination of TS-1 with HSPC liposome 1-OHP and with



A pharmaceutical preparation was fornulated in the same manner as in Test
Exanple 1. The resulting pharmaceutical preparation was adm nistered to a

t unor - beari ng nouse, and the nunber of survival days of the nouse was
nonitored. [0087] As is clear fromthe results shown in Fig. 5 when TS-1
10 was adninistered in conbination with-BPPC |iposone 1-0HP, a survival
rate was superiaor to the case of_ conbination with free 1-0HP. g0088] Test
Exanpl e 4 159 piidifac dutic@ar kphtp anaegicwas {repatEdWah 19te oRapefanner
as in Test Bysgwle 2. The resulting pharmaceutical preparation was

adm nistered to a tunor-bearing nouse, and the survival days of the nouse
were noni t ofest PE083E 30As is clear fromthe results shown in Fig. 6, when

TS-1 was admi ni stereg Jj .conhi i i ¢ j = OHR, jval
ate was superior tobrhpaRRLERELE Lot L b P TR e iy adfet
Test Exanplmarsier as in TesiTlixaapiet UnoThef fentltiay phatmetettiicalt he sane
manner as in_Tes 1. except that the 1-0112-containing lippsone

b epar at | orP BB B BT S5 oRaY Rén CpRer atrart: Bplrf a8 pao
| i posone 1-0idRr oI0p0O@iljalAslays of edie fcadet hes rmesiiltosedbown in Fig. 7,

conbi nati on (M;b?[ apy of PGLO |iposonme 1-0112 with TS-1 showed hi gher an
antitunor ef "t han conbination of free 1-0112 with TS 1. 35[ 0092]

As is clear from the results shown in Fig. 5, when TS-1
10 was administered in combination with DPPC liposome 1-OHP, a
survival rate was superior to the case of combination with free
1-OHP.
[0088]
Test Example 4

15 A pharmaceutical preparation was prepared in the same
manner as ianest Example 2. The resulting pharmaceutical
preparation was administered to a tumor-bearing mouse, and the
survival days of the mouse were monitored.

[0089]

20 ' As is clear from the results shown in Fig. 6, when TS-1
was administered in combination with HSPC liposome 1-OHP, a
survival rate was superior to the case of combination with free
1-0HP.

[0090]
25 Test Example 5

The antitumor effect was evaluated in the same manner

as in Test Example 1 except that the 1-OHP-containing liposome
preparation obtained in Example 3 was used (hereunder referred to
as PG10 liposome 1-OHP).

30 [0091]

As is clear from the results shown in Fig. 7,
combination therapy of PGl0 liposome 1-OHP with TS~1 showed
higher an antitumor effect than combination of free 1-OHP with
TS-1.

35  [0092]



-29- Test Exanple 6 Fornulation of Pharmaceutical Preparation A
phar maceuti cal preparation was fornulated in the sanme manner as in Test
Exanpl e 2. 5[0093] Antitunor Effect and Side Effects of Pharnmaceuti cal
Preparation Mouse col on carcinoma cells, i.e., Colon 26, were
cultured in the presence of 5% CO2 at 37€%:n a 10% FBS-DVMEM 0.1 ni of
Colon 26 cells containing 2x107cells/mM were 10subcutaneously injected to

t he back ofTeshdlemBAEBfc nouse (5- week ol d, body weight of 20 g) to
obtain a sokligd tjupor-beari ARUSE cd %gagggiéﬂ med that the tunmor vol une
cal cul at edirtﬁweﬁoﬁmr%m 7 days post the Colon 26
cells inocul ation. 15[;51@9::«]&5@9&&1 pospagati @l asofoimebatied it2 timssame
|ntravenousl adm ei Sd‘:? g d%se of 4.2 mg/kg as the 1-OHP. TS-1 was
orally admrﬁ rgé é? W ) 9 nmg/ kg as tegafur. The HSPC | i posonn

1- OHP and f[CG:E&?ﬂJ 0112 were adnministered at the 1l4thand 20 21st days post

cell inocul every day. from 7 days post
cell inocul 3 ga;q: 1 Preparation

Qt her antitumor e”ﬂ@él&@'&@l&hd@aﬁfrﬁﬁfascéﬂlﬁ Q'LV@I uateﬂo@@a Nyehe sane
manner as in Test Exanple 2. [ is clear fromthe results

shown in Fi gul8urgd %fht‘?%%?s%%%]&f of @8mﬁtn§t7| ent® e rkd5y FBE - e

li posone 1- R RELUsSE T&1brivag éé%'ﬁnth@nﬁﬂ@@ﬂ@'d@ll%fmir#&el 0112 plus
TS-1. 30 However, the results shown in Fig. clearly |nd| cated that there
was nol§i gnistbesnanepysler dndected tiwe tﬂ?@dbaﬂbl%ta gB8df geRLDEr worme TS
treatment | QoERMBLAAIAR WelBntSFE 2d RYSOBT.e S 30¢; Al bl gsaég[%gowin

ot her words, a remarka rease in-toxicity was not observe
mouse. It was confirmed that the tumor volume calculated by the

following formula exceeded 50 mm® 7 days post the Colon 26 cells
inoculation.

15 [0094]

HSPC liposome 1-OHP or free 1-OHP was intravenously
administered at the dose of 4.2 mg/kg as the 1-OHP. TS-1 was
orally administered at the dose of 6.9 mg/kg as tegafur. The HSPC
liposome 1-OHP and free 1-OHP were administered at the 14™ and

20 21% days postrcell inoculation, and the TS-1 was administered
every day from 7 days post cell inoculation until the end of the
experiment.

[0095]

Other antitumor effects and side effects were evaluated

25 in the same manner as in Test Example 2.

[0096]

As is clear from the results shown in Fig. 8, an
antitumor effect of combination therapy of HSPC liposome 1-CHP
plus TS-1 was superior to combination of free 1-OHP plus TS-1.

30 However, the results shown in Fig. 9 clearly indicated that there
was no significant difference in the body weight changes between
TS-1 treatment in combihation with HSPC liposome 1-OHP and with
free 1-OHP. In other words, a remarkable increase in toxicity was
not observed.

35 [0097]



-30- Test Exanple 7 A pharmaceutical preparation was formul ated
in the sanme manner as in Test Exanple 6. The resulting pharmaceuti cal
preparation was adnmi nistered to a tunor-bearing nouse, and the 5 nunber of
survival days of the nouse was nonitored.. [0098] As is clear fromthe
results shown in Fig. 10, conbination tﬁéroa‘py of HSPC | i posonme 1-0HP pl us

TS-1 showed rol gnged survival rate conpared with conbi nation of free
1-0HP 10 p|ESEET§°-’ﬂEL16£9] The results presented above suggest
that by encapsul ating ph&HRddntachi possmatiol. wad fhr@ddPacadt 8i HhBOsame
| i posone preparation, the antitunor effect and survival rate of 15 1-0HP
cont ai ni ng PARROMAS danTHE rerfdPignPy iThEr EaSeH Wide Phashdseitd S@ilt h TS- 1,

whi l'e the toxégdiatilayehsi SaRliRebrbAeS AR ASr LB CARE MMISL S dndERei S
adm nistered in conbination with T3-1. The increase in antitunor activity
i s probabl ynakey mifi sdrvévah davisr o cbhdinsisst wapurdwiicaed - enhanced t unor

| ocal i zat i or[10@§8]1-0HP 20 as a result of its optinmumliposonalization.

[ 0100] The present invention reveal ed that, by encapsul ati on of
1-0HP into a |iposonBspigpacati fnomtthe amsufbsoshaot iivi Fygofladhe

conbi nati on - of .- I conbi pation ug _25.contai ni ng tegafur,
gi ner aci | aﬁﬁ{%&é@?ﬁ t%%?%@%ﬂﬁsg%nf e en ea%c% ) Eg'ﬁl& Fﬁeft%%?%%t y
attribut ed poolomprsbsalrivzedl amtef cdmpOHR ivd thotofieitiatiohhbs fireld ¢abed t hat
t he cog]r:%')it natjron ﬁsh_ rapy using 1-OHP |iposone preparation with a conbination
drug c ai i ‘ﬁ% egdfur, gineracil and oteracil potassiumis suggested 30
to be a propd®dgig cancer treatnent. -31-

The results presented above suggest that by
encapsulating 1-OHP in a liposome, i.e., a 1-OHP containing
liposome preparation, the antitumor effect and survival rate of

15 1-OHP containing liposome can be remarkably increased when
comobined with TS-1, while the toxicity level is almost the same
as the case where 1-OHP is administered in combination with TS-1.
The increase in antitumor activity is probably attributed to an
improved biodistribution and enhanced tumor localization of 1-OHP

20 as a result of its optimum liposomalization.

[0100]

The present invention revealed that, by encapsulation
of 1-OHP into a liposomé preparation, the antitumor activity of
the combination therapy of 1-OHP plus a combination drug

25 containing tegafur, gimeracil and oteracil potassium, can be
enhanced, and the toxicity attributed to liposomalization of 1-
OHP is not found. This indicated that the combination therapy
using 1-COHP liposome preparation with a combination drug
containing tegafur, gimeracil and oteracil potassium is suggested

30 to be a promising cancer treatment.
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CLAIMS

1. An antitumor agent combinedly comprising a liposome
preparation obtainable by encapsulating oxaliplatin in a
liposome, and a combination drug containing tegafur,
gimeracil and oteracil potassium.

2. The antitumor agent according to claim 1, wherein
at least one lipid component that constitutes the liposome is
phospholipid.

3. The antitumor agent according to claim 2, wherein
the membrane surface of the liposome 1is modified with
polyethylene glycol, polyglycerin or cationic lipid.

4. The antitumor agent according to any one of claims
1 to 3, wherein the oxaliplatin is used in a proportion of
0.1 to 5 mol per 1 mol of tegafur.

5. The antitumor agent according to any one of claims
1 to 4, wherein the gimeracil is used in a proportion of 0.1
to 5 mol per 1 mol of tegafur, and the oteracil potassium 1is
used in a proportion of 0.1 to 5 mol per 1 mol of tegafur in
the combination drug containing tegafur, gimeracil and
oteracil potassium.

6. The antitumor agent according to claim 1, wherein
the antitumor agent is formed as a kit that comprises a
liposome preparation containing oxaliplatin, and a
combination drug containing tegafur, gimeracil and oteracil
potassium.

7. The antitumor agent according to claim 1, wherein

the liposome preparation 1is administered intravenously,
intraperitoneally, intramuscularly or subcutaneously, and the
combination drug containing tegafur, gimeracil and oteracil
potassium is administered orally.

8. A liposome preparation obtainable by encapsulating
oxaliplatin in a liposome for use as an antitumor agent with
a combination drug containing tegafur, gimeracil and oteracil
potassium.

9. The liposome preparation according to claim 8,
wherein at least one lipid component that constitutes the
liposome is phospholipid.
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10. The liposome preparation according to claim 8,
wherein the membrane surface of liposome is modified with
polyethylene glycol, polyglycerin or cationic lipid.

11. The liposome preparation according to any one of
claims 8 to 10, wherein the oxaliplatin 1is wused in a
proportion of 0.1 to 5 mol per 1 mol of tegafur.

12. The 1liposome preparation according to any one of
claims 8 to 11, wherein the gimeracil is used in a proportion
of 0.1 to 5 mol per 1 mol of tegafur, and the oteracil
potassium is used in a proportion of 0.1 to 5 mol per 1 mol
of tegafur, in the combination drug containing tegafur,
gimeracil and oteracil potassium.

13. Use of a liposome ©preparation obtainable by
encapsulating oxaliplatin in a liposome, and a combination
drug containing tegafur, gimeracil and oteracil potassium for
producing an antitumor agent.

14. Use of a 1liposome preparation which contains
oxaliplatin encapsulated in a liposome for the preparation of
a medicament for +treating cancer with a combination drug
containing tegafur, gimeracil and oteracil potassium, wherein
an effective dose of the liposome preparation and an
effective dose of the combination drug containing tegafur,
gimeracil and oteracil potassium is to be administered to a
cancer patient.

15. A combination drug containing tegafur, gimeracil
and oteracil potassium and a liposome preparation containing
oxaliplatin encapsulated in a liposome for wuse 1in the

treatment of cancer, wherein an effective dose o©of the
liposome preparation and of the combination drug containing
tegafur, gimeracil and oteracil potassium is to Dbe

administered to a cancer patient.

16. The antitumor agent according to any one of claims
1 to 7, the liposome preparation according to any one of
claims 8 to 12, the use of a liposome preparation according
to claims 13 or 14, or the combination drug of claim 15,
wherein the liposome preparation 1is to be administered
separately or concurrently with the combination drug
containing tegafur, gimeracil and oteracil potassium.



