Descri pti on Conbi ned Use of Chol estanol Derivative Yield of the Invention
[ 0001] The present invention relates to a chenot herapeutic agent for
cancer (hereinafter referred to as a "cancer chenotherapeutic agent") and,
nore particularly, to a cancer chenotherapeutic agent enploying a

chol estanol derivative and an anti-cancer agent in conbination. Background
Art [0002] A variety of anti-cancer agents used in chenotherapy for
cancer, which is one node of cancer therapy, have hitherto been devel oped
and cl assified based on structure, mHd@ptaeahani sm etc. However, the

ef ficacy of such an anti-cancer agent enployed as a single agent is
unsatisfactory. Instead, nulti-drug therapy enploying a plurality of
anti-cancer agents has been predonm nantly carried out in recent years from
t he vi ewpoi nt of suppréssiingdaieer o8 Shdbewfarh PeraNgtiRe ef ficacy of

mul ti-drug therapy has been recognized. Under such circunstances,
both of the devel opnent of new anti-cancer conbination chenot herapy, which

has fewer adverse side effect, K and higher efficacy than conventi onal
Field of the Invention

[oo01]

The present invention relates to a chemotherapeutic
agent for cancer (hereinafter referred to as a "cancer
chemotherapeutic agent") and, more particularly, to a cancer
chemotherapeutic agent employing a cholestanol dexivative and

an anti-cancer agent in combination.

Background Art
[0002]

A variety of anti-cancer agents used in chemotherapy
for cancer, which is one mode of cancer therapy, have
hitherto been developed and classified based on structure,
action mechanism, etc. However, the efficacy of such an
anti-cancer agent employed as a single agent is
unsatisfactory. Instead, multi-drug therapy employing a
plurality of anti-cancer agents has been predominantly
carried out in recent years from the viewpoint of suppressing
adverse side effects, and the efficacy of multi-drug therapy
has been recognized.

Undexr such circumstances, both of the development of
new anti-cancer combination chemotherapy, which has fewer

adverse side effect and higher efficacy than conventional



chenot herapi es, and the devel opment of new chenot herapeutic agents for use
in the chenotherapy are desired. [0003] Meanwhi | e, a chol est anol
derivative, in which a sugar chain such as A oNAc-Gl -, doNAc-Gal-dc-,
Fuc-Gal -, Gal-dc-, Gal-; or G@cNAc- is bonding to cholestanol (the conpound
that the double bond in the B ring of the cholesterol is saturated), were
previously found to have excellent anti-tunor activity (Patent Docunents 1
to 4). _ However, no cases have been reported in which the
af or ement ! Oﬁﬁéinﬁﬂfﬁézﬁgﬁaﬁaol ater tiat dsesl guukranoitheevachéneticarpeyeat are
enpl oyed in conbination. [Patent Docunment 1] JP-A-2000-191685 [ Patent
Docunent 2] agéate 10991668592 [hat ehem@urekpayt a3 Aes2008/ 007172 (panphl et)
[ Pat ent Ebc?g§g§]4] WO 2007/ 026869 (panphlet) Disclosure of the Invention
Meanwhile, a cholestanol derivative, in which a sugar
chain such as GlcNAc-Gal-, GlcNAc-Gal-Glc-, Fuc-Gal-, Gal-
Glc-, Gal-, or GlcNAc- is bonding to cholestanol (the
compound that the double bond in the B ring of the
cholesterol is saturated), were previously found to have
excellent anti-tumor activity (Patent Documents 1 to 4).
However, no cases have been reported in which the
aforementioned cholestanol derivatives and another anti-
cancer agent are employed in combination.
[Patent Document 1] JP-A-2000-191685
[Patent Document 2] JP-A-1999-60592
[Patent Document 3] WO 2005/007172 (pamphlet)

[Patent Document 4] WO 2007/026869 (pamphlet)

Disclosure of the Invention
Problems to be Solved by the Invention
[0004]
Thus, the present invention is directéd to provision of
a cancer chemotherapeutic agent which has feWer side effects

and excellent efficacy.

Means for Solving the Problems
[0005]

In view of the foregoing, the present inventors have



Probl enms to be Sol ved by the Invention [0004] Thus, the present
invention is directed to provision of a cancer chenot herapeutic agent which
has fewer side effects and excellent efficacy. Means for Sol ving the

Probl ens [0005] In view of the foregoing, the present inventors have
carried out extensive studies, and have found that a remarkably potentiated
anti-cancer effect can be attained through enploynent, in conbination, of a
chol estanol derivative represented by fornula (1) or a cyclodextrin

i ncl usi on cagpeikdl dieratbnande astkndves c hexibhhee apeutd clegent (anti - cancer
agent), and thus the conbined use of these pharnmaceutical agents in cancer
chenot her apyehsrivasly getkukiaf 80061t i-canceficeffdtngtan ehatprasedt
invention is directed to the following (1) to élO). Cl) A cancer

chenot her apelatdegagamtl ayowpti singconinegilsmnabf oft, CROGFN%@$anol deri vati ve

represented by fornula (1): ,
derivative represented by formula (1) or a cyclodextrin

inclusion compound thereof and a known chemotherapeutic agent
(anti-cancer agent), and thus the combined use of these
pharmaceutical agents in cancer chemotherapy is very useful.
[0006]

Accordingly, the present invention is directed to the
following (1) to (10).
(1) A cancer chemotherapeutic agent comprising, in
combination, a cholestanol derivative represented by formula

(1) :

[0007]

[0008]

(wherein G represents GlcNAc-Gal-, GlcNAc-Gal-Gle-, Fuc-Gal-,
Gal-Glec-, Gal-, or GlcNAc-) or a cyclodextrin inclusion
compound thereof, and an anti-cancer agent.

(2) A cancer chemotherapeutic agent according to (1) above,
wherein, in formula (1), G is GlcNAc-Gal- or GlcNAc-.

(3) A cancer chemotherapeutic agent according to (1) or (2)



[ 00071 [0008] (wherein Grepresents AcNAc-Gl-, A cNAc-Gl-d c-,
Fuc-Gl -, Gl-dc-, Gl-, or AcNAc-) or a cyclodextrin inclusion conpound
thereof, and an anti-cancer agent. (2) A cancer chenotherapeutic agent
according to (1) above, wherein, in formula (1), Gis G cNAc-G&l- or

G cNAc-. (3) A cancer chenot herapeutic agent according to (1) or (2)
above, wherein the anti-cancer agent is one or nore species selected from
the group consisting of a taxane anti-cancer agent, a platinum conpl ex

anti - cancer ;88¢48} ,wierRarEthexgdt cormmuud agend fkuoneuwaaidre spéfpidscancer
chenot her apeuti c agent according to (3) above, wherein the anti-cancer

agent is ongedsctmi Erspechesgselecteds fatdmat bé gr bapamo esitsit-icagcet
Pacl i taxel, Docetaxcel, Alima, 5-FU, Cisplatin, and Oxaliplatin. (5) A
cancer chenegter apeutliad iagsntoapter dinty 1CangRy agepl) & PuetraEsde, which
is a conpoundi ng agent.
compound, and fluorouracil.
(4) A cancer chemotherapeutic agent according to (3) above,
wherein the anti-cancer agent is one or more speéies gelected
from the group consisting of Paclitaxel, Docetaxcel, Alimta,
5-FU, Cisplatin, and Oxaliplatin.
(5) A cancer chemotherapeutic agent according to any of (1)
to (4) above, which is a compounding agent.
(6) A cancer chemotherapeutic agent according to any of (1)
to (4) above, which is in the form of a kit including a drug
containing a cholestanol derivative and a drug containing an
anti-cancer agent.
(7) A cancer chemotherapeutic agent according to (6) above,
wherein the drug containing a cholestanol derivative is a
liposomal formulation.

(8) Use, in combination, of a cholestanol derivative

represented by formula (1):

[0009]
HyCy,.
CHs
CHs,
o) B (1)
e~ A
[0010]



(6) A cancer chenot herapeutic agent according to any of (1) to (4) above,
which is in the formof a kit including a drug containing a chol estanol
derivative and a drug containing an anti-cancer agent. (7) A cancer
chenot her apeuti c agent according to (6) above, wherein the drug containing
a chol estanol derivative is a |iposomal formulation. (8) Use, in ‘
conbi nation, of a chol estanol derivative represented by fornmula (1): [0009]
[]0010] (wherein Grepresents A cNAc-Gl-, AcNAc-Gl-dc-, Fuc-@&l -,
Gal -d c-, Gahnerdhn @ ¢MAeeielts alay@lcodaxts i 61eNat usibieleonpoundcaher eof
and an anti-cancer agent, for producing a cancer chenotherapeutic agent.
(9) A cancetarlEmmt henapy, orhar@wmer)i zadabyycbopexistiy iggdiusiionering, in
conbi nati on, a chol estanol derivative represented by fornmula (1): [0011]
compound thereof and an anti-cancer agent, for producing a

cancer chemotherapeutic agent.
(9) A cancer chemotherapy, characterized by comprising

administering, in combination, a cholestanol derivative

represented by formula (1):

[0011]
HaCy,,
CHj3
CH;
o z (1)
G~ H
[0012]

(wherein G represents GlcNAc-Gal-, GlcNAc-Gal-Glc-, Fuc-Gal-,
Gal-Glc-, Gal-, or GlcNAc-) or a cyclodextrin inclusion
compound thereof and an anti-cancer agent, to a patient in
need thereof.

(10) A cancer chemotherapy according to (9) above, wherein
the cholestanol derivative or a cyclodextrin inclusion
compound thereof and the anti-cancer agent are administered
to a patient in need thereof simultaneocusly, or separately at

intervals.

Effects of the Invention

(0013]



[0012] (wherein Grepresents G eNAc-Gl-, A cNAc-Gl-dc-, Fuc-Gl -,
Gal-dc-, Gl-, or AcNAc-) or a cyclodextrin inclusion conpound thereof
and an anti-cancer agent, to a patient in need thereof. (10) A cancer
chenot herapy according to (9) above, wherein the chol estanol derivative or
a cyclodextrin inclusion conpound thereof and the anti-cancer agent are
adm nistered to a patient in need thereof sinultaneously, or separately at
intervals. Effects of the Invention [0013] Through enpl oynent of

t he cancer chenothenape ot oggent andidetrreechehothehesamicaagendi ng to
the present invention, prevention and treatnent of cancer can be realized
wi t h saf et yamdhd:Hd glaerceef theaoyhe Brpiefadoesdringt tontlh¢ piesddtawi ngs [ 0014]
Fig. 1 is a graph showing the cell proliferation inhibitory effects of
CDDP, GC- COinggntichbPp¥egenthromed| toieatgess| p§; cancer gy bep rieglazgdaph
showing the cell proliferation inhibitory effects of CDDP, GC-CD, and CDDP
+ GC- CD on WKMusafetys anfichieber cffica®t- col 0201 cel | s;

Brief Description of the Drawings
[0014]

Fig. 1 is a graph showing the cell proliferation
inhibitory effects of CDDP, GC-CD, and CDDP +.GC—CD on colon
26 cells; |

Fig. 2 is a graph showing the cell proliferation
inhibitory effects of CDDP, GC-CD, and CDDP + GC-CD on MKN45
cells, NCIH226 cells, or colo20l cells;

Fig. 3 is a graph showing the cell proliferation
inhibitory effects of CDDP, GGC-CD, and CDDP + GGC-CD on
colon26 cells, MKN45 cells, NCIH226 cells, or colo20l1 cells;

Fig. 4 is a graph showing the anti-tumor effect of
single administration of CDDP, GC-CD, and CDDP + GC-CD
against peritoneal dissemination caused by colon2é6 cells
intraperitoneally inoculated in mice; |

Fig. 5 is a graph showing the anti-tumor effect of
multiple administration of CDDP, GC-CD, and CDDP + GC-CD
against peritoneal dissemination caused by colon26 cells
intraperitoneally inoculated in mice;

Fig. 6 is a graph showing the anti-tumor effect of
single, delayed administration of CDDP, GC-CD, and CDDP + GC-

CD against peritoneal dissemination caused by colon26 cells



Fig. 3 is a graph showing the cell proliferation inhibitory effects of
CDDP, GGC-CD, and CDDP + GGC-CD on col on26 cells, MKN4A5 cells, NCl H226
cells, or colo201 cells; Fig. 4 is a graph showi ng the anti-tunor
effect of single adm nistration of CDDP, GC-CD, and CDDP + GC-CD agai nst
peritoneal dissemi nation caused by colon26 cells intraperitoneally

i noculated in mce; Fig. 51s a graph showing the anti-tunor effect
of multiple admnistration of CDDP, GC-CD, and CDDP + GC-CD agai nst

peritoneal d{15$8/8N8bheR1 CRUSEE YAt amlaieel | sftat rapdiirnaneah| yf
inoculated in mce; Fig. 6 is a graph show ng the anti-tunor effect of

single, delpyedadailngstsaninat Din CIDRheGBeEbrhahtunCRIP mic8C- CD agai nst
peritoneal dissenination caused by colon26 cells intraperitoneally

i nocul ated in nikig,. af tier acgn&phnﬂn@wmg)fth@eﬁmfﬁhéﬁl wissaf HacRohCon the
mesot hel i um of m ce; Fig. 7 is a graph showi ng the survival rate of
mce to \AhlVdiiLQi“bIC@rl@BzéeFP%l%ve‘f’@@ rﬂtf?téﬁ@re?tléﬁéﬁfﬂr%ylmlélt& + WBYh single

adm ni strati on of e a stratl n of
CDDP and do?}mgelea&ﬁi“ﬁf%fsl:ﬁ??b‘ﬂno‘?f @?D@D GtcegBec Fv@ﬂ% - % is a

graph show the effect o res | r wh to
whi ch col or?fg“%sl%a\%éf)g Slb aneous bﬁno%ﬁﬂggéggf%\ﬁ%%e%@ggggﬁm ngl e

admi ni stratfe&e(gtlgg%,) ;GGC CD, or CDDP + GGC-CD ; and

Fig. 8 is a graph showing the effect of suppressing or
reducing the tumor growth to which colon26 cells were
subcutaneously inoculated in mice, upon single administration
of CDDP, GGC-CD, or CDDP + GGC-CD ; and

Fig. 9 is a graph showing the effect of inhibiting
metastatis of colon26 cells to the lung, upon single

administration of CDDP, GC-CD, GGC-CD, CDDP + GC-CD, and CDDP

+ GGC-CD.

Detailed Description of Preferred Embodiments

[0015]

The specific cholestanol derivatives represented by
formula (1) and employed in the present invention are all
known compounds.

Among the cholestanol derivatives which are represented
by formula (1) and invwhich G is GlcNAc-Gal-, G is preferably
GleNAcfl,3-Galf- or GlcNAcB1,4—GalB—.' Among the cholestanol
derivatives (1) in which G is GlcNAc-Gal-Glc-, G is
preferably GlcNAcBl,3-GalPl,4-Glc-. Among the cholestanol

derivatives (1) in which G is Fuc-Gal-, G is preferably



Fig. 9 is a graph showing the effect of inhibiting netastatis of col on26
cells to the lung, upon single adm nistration of CDDP, GC-CD, GGC-CD, CDDP
+ GC-CD, and CDDP + GGC-CD. Detailed Description of Preferred Enbodi nents

[ 0015] The specific chol estanol derivatives represented by formul a
(1) and enployed in the present invention are all known conpounds.

Among the chol estano]. derivatives which are represented by formula (1) and
in which Gis GoNAc-Gl -, Gis preferably d cNAcP1, 3-Gl P- or

G oNAcO1, 4- Gadd3; 3¢ ADNIahbE Chel agiareladeli dativasivel) (1n whiehidhis
G oNAc-Gal -G c-, Gis preferably G oNA41, 3-Gal P1,4-A3 c-. Anong the
chol est anol gdeg i yvatigmes ,( &) iknpwbiehard - Gllep- G Rsopgetlee abl y
Fucdl, 3Gl -. Anong the chol estanol derjivatives (1) in which Gis Gal-Gc-,
G is preferabbyegaRil 4@r4vatineng(thelitiedt Gnép dekivdt i%fes (1) in which
Gis Gl-, Gis preferably GlP-. Anong the chol estanol derivatives (1) in
m! CE Gis gfef\#!zoabl}qu‘:@Bpr- efivens yhe eRpgestanol dexdparpygsd (thebles in

ich Gis GoNAc-Gal- and A oNAcare nore preferred, with those in which G
i s G oNAcO1waich 1Pafd CHERECP- Chef n%r%ﬁ‘?qu%r}‘oﬁécﬁ‘?@?'er r ed.

Of these, species in which G is GlcNAc-Gal- and GlcNAc-
are more preferred, with those in which G is GlcNAci,4-Galf-

and GlcNAcB- being still more preferred.

The aforementioned cholestanol derivatives may be
produced through a method, for example, disclosed in the
aforementioned Patent Documents 1 to 4 or a similar method.
[0016]

The cholestanol derivative represented by (1) readily
forms an inclusion complex with a cyclodextrin or a
derivative thereof. Thus, the cholestanol derivative
employed in the present invention may be a cyclodextrin
inclusion compound thereof. In formation of such inclusion
compounds, the size of the guest molecule to be included, Van
der Waals interaction between the guest molecule and
cyclodextrin, and hydrogen bond between the hydroxyl groups
of cyclodextrin and the guest molecule must be taken into
congideration. Therefore, insoluble guest compounds do not
always form the corresponding inclusion compounds. However,
‘the cholestanol derivative of the present invention can form
good inclusion complexes with cyclodextrin.

[0017]

Examples of the cyclodextrin forming the cyclodextrin



The aforenenti oned chol estanol derivatives may be produced through a

nmet hod, for exanple, disclosed in the aforenentioned Patent Docunents 1 to
4 or a simlar nethod. [0016] The chol estanol derivative represented
by (1) readily fornms an inclusion conplex with a cyclodextrin or a
derivative thereof. Thus, the chol estanol derivative enployed in the
present invention may be a cycl odextrin inclusion conpound thereof. In
formati on of such inclusion conpounds, the size of the guest nolecule to be

i ncl uded, Vanedeyidfeabmpbihar £t drelzenenihhenguestinmeaeul e and
cycl odextrin, and hydrogen bond between the hydroxyl groups of cyclodextrin

and the guesjcIBi&WiasNEsEnhbes takgrlicdeateonsi plecpdlictiextThar ehnd e;-

i nsol ubl e guest conpounds do not always formthe correspondi ng inclusion
conpounds. devdextrtine ehdl egtEniExtidony deirveadiveheyphesentnethykrlii on can
form good inclusion conplexes with cyclodextrin. [0017] Exanples of the
cycl odext r i eydloxdeixtg inhe 2ehrfvaesmudnyl -Pneyaspéexicoimpouricsretyik-br esent

i nvention include cyclodextrins such as a-cyclodextrin, P-cyclodextrin, and
ycycl odext réYelagfrtEyi el 0aBt ? T BYARPFEPY Y 6 ¥ SURIPIEE it P hy ISP &PEFGdext r i n,

2- hydr oxypr opyl - 3-cyclodextrin noacet yl- 0- cl odextri nd
2-hydroxypr%ﬁ§%¢r- P8y XEF?¥#1 ex%ﬁ&§e¥szpﬁ§ & propy g6§g§%?%dextrin i's

preferred f i nj I ved solubility. [0018] The cycl odextrin
i ncl usi on c%ﬁ%%ﬁ%%iggggggmgﬁgpared t hrough, for exanple, the follow ng

procedure: pgp@afueous solution of a cyclodextrin or a derivative thereof
havi ng an appropriate concentration (e.g., 20 to 40% is prepared, and the
chol est anol der imad icye10tekbeipr &senis iion eotponnd smay ded Hrepalmedagqueous
solution, followed by stirring of the resultant m xture. [0019] No
particul ar thmugt,i dori sxempbsedlon fidowing procedure: an aqueous

solution of a cyclodextrin or a derivative thereof having an
appropriate concentration (e.g., 20 to 40%) is prepared, and
the cholestanol derivative of the present invention is added
to the aqueous solution, followed by stirring of the
resultant mixture.

[0019]

No particular limitation is imposed on the
concentration of the solution of the cholestanol derivative
(1), so long as the cholestanol derivative can form an
inclusion compound with cyclodextrin. Generally, the
concentration is about 1 to about 50 mass%, preferably about
10 to about 30 mass%.

[0020]

The thus-produced cyclodextrin inclusion compound is
highly water-soluble and, therefore, effectively exhibits the
effect of the guest in vivo. Another advantage of the

cyclodextrin inclusion compound is to ensure consistent in



concentration of the solution of the chol estanol derivative (1), so long as
t he chol estanol derivative can forman inclusion conpound with

cycl odextrin. Generally, the concentration is about 1 to about 50 mass%
preferably about 10 to about 30 mass% [0020] The t hus- produced

cycl odextrin inclusion conpound is highly water-soluble and, therefore,
effectively exhibits the effect of the guest in vivo. Another advantage of
the cycl odextrin inclusion conmpound is to ensure consistent in vitro test
results. [GA%Ho test réktet®atively, the chol estanol derivative (1) may be
prepared into a |iposomal fornulation, whereby the chol estanol derivative
can be nore[(@fidctively delivered to the action expression site. Another
advant age of the cyclodextrin inclusion conmpound is to ensure consistent in
vih tr oht Iest r esullgernativepy of graalsiipleskanpil pdebied t¥6r nl) afP¥nPRncl udes

t he chol estanol derivative of the present inpvention, a nbrane conponent,
and an al i pHEPREegr 1REBNAL } PRI, TPRBULALL @Rt AT R NGt i ve con?gnt in

the liposomal ‘formilation is preferably 9,8 LP:&O My JMiGPLETELADIY 0.8
the action expression site. Another advantage of the
cyclodextrin inclusion compound is to ensure consistent in
vitro test results.

Preferably, the liposomal formulation includes the
cholestanol derivative of the present invention, a membrane
component, and an aliphatic or aromatic amine.

The cholestanol derivative content in the liposomal
formulation is preferably 0.3 to 2.0 mol, more preferably 0.8
to 1.5 mol, with ?espect to 1 mol of the membrane component.
[0022]

The membrane component may be a phospholipid. Specific
examples of preferably employed phospholipids include natural
and synthetic phospholipids such as phosphatidylcholine,
phosphatidylethanolamine, phosphatidylserine,
phosphatidylinositol, and phosphatidic acid; mixtures
thereof; and modified natural phospholipids such as aqueous
lecithin. Examples of more preferred species include
phosphatidylcholine (lo-dipalmitoylphosphatidylcholine
(DPPC) ) .

[0023]
The aliphatic or aromatic amine is employed mainly for

positively charging the surface of lipid membrane. Examples

10



to 1.5 nol, with respect to 1 nol of the nenbrane conponent. [0022]

The nmenbrane conponent nay be a phospholipid. Specific exanpl es of
preferably enpl oyed phospholipids include natural and synthetic
phosphol i pi ds such as phosphati dyl chol i ne, phosphati dyl et hanol am ne,
phosphati dyl seri ne, phosphatidylinositol, and phosphatidic acid; m xtures
thereof; and nodified natural phospholipids such as aqueous |ecithin.
Exanpl es of nore preferred species include phosphatidyl choline

(la-di pal migeyypirosphabsdyhenedd na idBPE);) anfRO234uch as stherglbphati c or
aromatic amne is enployed mainly for positively charging the surface of
l'ipid menbrane.cleyaaptias; afdsucdnaticnesinasl sdehas pHatdrenatyésmsueh as
stearyl am ne and ol eyl ami ne; and aromatic am nes such as fluorenet hyl am ne.
Among t hem Arsirgatihehaniheat by pamitie disappy t praler bb| 5 <ipladyed employed.
Preferably, the amne is contained in an anount of 0.04 to 0.15 nol, nore
preferably 0.1 tRFFersPAy) , the A pecconrsainagl 1ot ket dite ®toftpBhent
(phosphol i pid). [0024] .

to '0.15 mol, more preferably 0.1 to 0.15 mol, with respect to

1 mol of membrane component (phospholipid).

[0024]

In addition to the aforementioned components, if
required, the liposome may further contain a membrane
structure stabilizer such as cholesterol, fatty acid,
diacetyl phosphate, etc.

[0025]

The aqueous solution employing for dispersing the
membrane component is preferably water, physiological saline,
buffer, aqueous sugar solution, or a mixture thereof. Either
an organic or an inorganic buffer may be used, s0 long as the
buffer has a buffering action in the vicinity of the hydrogen
ion concentration of body fluid. Examples of such buffers
include a phosphate buffer.

[0026]

No particular limitation is imposed on the method of
preparing the liposomal formulation, and generally employed
methods may be selected. Examples of the employable method
include methods disclosed in JP-A-1982-82310, JP-A-1985-12127,
JP-A-1985-58915, JP-A-1989-117824, JP-A-1989-167218, JP-A-
1992-29925, and JP-A-1997-87168; a method disclosed in

Methods of Biochemical Analysis (1988) 33, p.337; or a method

11



In addition to the aforenentioned conponents, if required,

the |i posone may

further contain a nenbrane structure stabilizer such as cholesterol, fatty

acid, diacetyl phosphate, etc. [0025] The aqueous sol
for dispersing the nenbrane conponent is preferably water,

uti on enpl oyi ng
physi ol ogi cal

saline, buffer, aqueous sugar solution, or a mxture thereof. Either an

organic or an inorganic buffer nmay be used, so long as the

buf fer has a

buffering action in. the vicinity of the hydrogen ion concentration of body

fluid Examplges cskasuahbupdeste i nghirde shephbygphamieodnif f er .

[ 0026] No

particular limtation is inposed on the nmethod of preparing the |iposonal
formul ati onfocevd generally enpl oyed nmet hods may be sel ected. Exanpl es of
t he enpl oyabl e net hod i ncl ude nethods di sclosed in JP-A-1982-82310,

JP- A- 1985- 12127 NoJ paat 1985a58bimi tafpon 1gg3mpepgd4on R A1eagCeg791s,

JP- A1992- 29925, and JP- A-1997-87168; a nethod,disclos%ggin Met hods of

Bi ocheni calag&wd y&iish( 19ga§edain worpinagion WakRore df

e5588°1n " Li posone”

bl i shed by Nankodo). [00271 No ticul | i.mtatl 1S i d
he anti - cARar agaht FRRFERSTEetdgh SRS A0 ot Por T EREtBAB est anol
derivative Jfg %%E%gtggm§¥u%§;%%%{%éfp a?la §n8¥ﬁ|Qgﬁ%éf'%?éﬂ%%h@%b%@u@?@pound

1
t her eof , and1 nown canc

erapeuti c agents may be used. Standard

therapeut i G, ageat fyhhehy,baye Fﬁ%ﬂd§§539%é§£ﬁéhWHd|&g@ﬂﬁﬂeﬁhi&@ hdree cancer

of therapy target afe preferably enpl oyed.

been established with respect to the cancer of therapy target

are preferably employed.

Specific examples include alkylating agents such as

Ccyclophosphamide, Ifosfamide, Melphalan (L-PAM), Busulfan,

and Carboquione; metabolism antagonists such as 6-

Mercaptopurine (6-MP), Methotrexate (MTX}, 5-Fluorouracil (5-

FU), Tegafur, Enocitabine (BHAC), and folic acid metabolism

antagonists (pemetrexed compounds (Alimta, MTA), etc.);

carcinostatic antibiotics such as Actinomycin D, Daunorubicin,

Bleomycin, Peplomycin, Mitomycin C, Aclarubicin, and

Neocarzinostatin (NCS); plant alkaloids such as Vincristine,

vindegine, Vinblastine, and taxane anti-cancer agents

(Taxotere (Docetaxel) and Taxol (Paclitaxel, TXL),

etc.); and

platinum compounds such as Cisplatin (CDDP), and Carboplatin,

Oxaliplatin (L-OHP). These anti-cancer agents may be used

singly or in combination of two or more species.

[0028]

As shown in the Examples described hereinbelow, when

the cholestanol derivative represented by formula (1) or a

cyclodextrin inclusion compound thereof is used in

12



Speci fic exanpl es include al kyl ati ng agents such as Cycl ophosphan de,

| f osfam de, Mel phal an (L-RAM, Busulf an, and Carboqui one; netabolism

ant agoni sts such as 6- Mercaptopurine (6-MP), Methotrexate (MIX),
5-Fluorouracil (5- FU), Tegafur, Enocitabine (BHAC), and folic acid

met abol i sm ant agoni sts (penetrexed conpounds (Alinta, MIA), etc.);
carcinostatic antibiotics such as Actinomycin D, Daunorubicin, Bleonycin,
Pepl onycin, Mtonycin C,  Aclarubicin, and Neocarzinostatin (NCS); plant

al kal oi ds sustbiastYoRCwishi &€, aMd NdeSIcee, aYenbl agtonefemnd chawéne
anti-cancer agents (Taxotere (Docetaxel) and Taxol (Paclitaxel, TXL),
etc.); and q@EmidrmusncenpounasicustgesCaspl atrongCDDR)pp@sdeCar opl at i n,
Oxal iplatin (L-OHP). These anti-cancer agents may be used singly or in
conbi nat i orccofpatrwd @i thotke spaes exf JAp0agptration /@ Hphvh epRht A anpl es
descri bed hereinbel ow, when the chol estanol derivative nefresented QX
formul a (1)Thereforpel sHERt FPPPINRI (PSR LEGABBYNEE heratf God Ly s 8RR RC

conbi nation with an_anti-cancerlggent“ roliferation of ¢ nce%fggéls of
various typaeraPeuSiFoRGFyCTh A JEd 9IRS 0B BAr W W Th THE cas&° 6T

adm ni stration _of .only each ent . . Ther 2, 1 hi Hﬂﬁg 2 t her apy
can drastiéﬁfo‘gﬁﬁgﬁégeP %?%%éﬁ%ﬁ%“g#Fg%gégnéﬁg ﬁ?%gggtlond%?ﬁg%vg€se si de
effects, and,aplarpaneuti cAlnpLiG 290! AbBLRY Lhese ingredients is a
useful cancer chenot herapeutic agent. No particular limtation is

i nposed on the gangaktwhlchrcaimberelideald Vabystaeah ethdyaadeirnivaieni ng t he
cancer chenot herapeutic agent of the present invention. Exanples of the
target cangem beckidecthnl e gnanted oy sdohnastgasty i thecanroeeyr | arge bowel
cancer, pancreatic cancer, uterus cancer, ovarian cancer, |ung cancer,

gal | bl addercheawtberapsophageegnic arfc dhe Piresent apeeent inteasExaEmcast of
mesot hel i oma, and prostatic cancer. [0029] The form of the, cancer
chenot her agéft it@rg§EnEapeet il me iigPenti BAMYRES P 3CofpsEhLT ng agent
in which the af orenenti opned jngredients are n.xed at an [.Qpr.i ratio,
each atAan‘%ﬁqqgéfiéérgﬁngﬂY?it PO §a§Fﬁaﬁgkﬁog%ﬁﬁf %mﬁ%g%ug bafibér)

(S1ngl e or.mil ation Lype) 8 My b akhbpl Dake£OBSkALS lobiggLeppective

dosage forﬁW%;%PHeca_orehen ne |ndr ents, eac whi ch™i s for ned
i ndependent .y, Johcl wdi,0g easche£f ficddawe apeunt . nasschdiptontnabhas the dosage

forms to be adm ni stered simultaneously or separately at intervals
(doubl e- f orgpdsatiren typegr. [ 0030)
[0029]

The form of the cancer chemotherapeutic agent of the
present invention may be a compounding agent in which the
aforementioned ingredients are mixed at an appropriate ratio,
each at an effective amount, to form a single dosage form
(single-formulation type), or may be a kit that consists of
the respective dosage form of the aforementioned ingredients,
each of which is formed independently including each
effective amount, and that enables the dosage forms to be
administered simultaneously or separately at intervals

(double-formulation type).

[0030]

13



Simlar to general pharmaceutical fornulations, no particular limtation is
i nposed on the dosage form of the above-described fornulation, and the form
may be any of the solid formsuch as tablet, liquid formsuch as injection,
dry powder dissolving before use, etc. No particular limtation is

i nposed on the admnistration route of the formulation, and an appropriate
route nay be determ ned dependi ng on the dosage formof the agents. For
exanpl e, an injection solution nmay be adm ni stered intravenously,

intranuscul arly g;gubgut apegaisdyal igharadeetaltyl formnerpesi tooeal ly, and a
solid formmy be adm nistered orally or enterally. [0031] The

fornul at i oparey.cheapr Epalest 11t dlsgHmaokadwon neithatbsiaget fieraref tAld
pharmaceutically acceptable carriers (excipients or diluents such as a
filler, a hiddvenrgeagenbed afwkrenlzitider ) agdneral fgrmemsivoPedary ehehdt nay

al so be enpl oyed. For exanple, a peroral solid fonnxnag,be Q%%pared

t hrough nidalgdt ferdr sgch e doitdifits dfanhe HPEReHCh Afe it RN 4R h

exci pient, and with an_optiagnal binder, disintegrant, |ubricant, colorant,
flavoring &Reseer désastuhtd R&iCre 35§ f6Ffing the mixture into tablets,

coated-tablets,ggfggg ggﬁaggﬁgﬁﬁ%Fé%y%%uggsiwﬁggedt h a nethod known in

the art. These d ose generalty enployed in the art.

Exanpl es ofa dt mgﬁligég%igg glqtr&p% ygde tlh%cgg§ﬁu1§y%@,s &nds Qi uﬁ;ﬁ&hﬁé&e,

gl ucose, star cium carbonate, kaolin, mcrocrystalline cellulose,

and silici G RglednaEXBEPEESe Rhildte dé?@ﬂ@'in'gn&luﬂﬁé Viiselge €bhanof ,tipr opanol ,
sinple syrup, liquid glucose, liquid starch, liquid gelatin, carboxynethyl

cel l ul ose, Jygitexypreopydx=aileyl aneinhyel Doy praipyliosnt meghbe net hyl cel | ul ose,
et hyl cellulose, shellac, cal cium phosphate, and pol yvinyl pyrrolidone.

Exanpl es ofadntieidiisirategnemvénmiaide dnyrsrasenlasioti $bargrha®esagar
powder, sodi um hydrogencarbonate, cal ci um carbonate, sqdiun1|aur¥Lbsulfate,
monogl ycer yintsrdgraedly aner | HetRET IERRABL LY, And [fp solid form may be

administered orally or enterally.

[0031]

The formulation may be prepared through a known method
in the art. All pharmaceutically acceptable carriers
(excipients or diluents such as a filler, a bulking agent,
and a binder) generally employed in the art may also be
employed.

For example, a peroral solid form may be prepared
through mixing the drug ingredients of the present invention
with a excipient, and with an optional binder, disintegrant,
lubricant, colorant, flavoring agent, deodorant, etc., and
forming the mixture into tablets, coated-tablets, granules,
powder, capsules, etc. through a method known in the art.
These additive may be those generally employed in the art.
Examples of the excipient include lactose, sucrose, sodium

chloride, glucose, starch, calcium carbonate, kaolin,

14



| ubricant include purified talc, stearate salts, borax, and pol yethyl ene

gl ycol. Exanples of the flavoring agent include sucrose, orange peel,
citric acid, and tartaric acid. [0032] An oral liquid formulation may
be prepared by mxing the drug ingredients of the present invention with a
flavoring agent, buffer, stabilizer, deodorant, etc., and formng the

m xture into internal liquid agent, syrup, elixir, etc. through a nethod
known in the art. The flavoring agent enployed in the preparation nay be

any of the @feerpptionatk enhenssebExanpl €51 0fid keilduf fRtaimesudé sodi um
citrate. Exanples of the stabilizer include traganth, gum arabic, and
gelatin. [@@33pinder ihdiedi iwartesol sthensl mayrdpenoleparvdloysytug.ng t he
drug ingredients of the present invention with additives such as a

pH- r egul at driqubdf féncost abiiduder stesahei tiawigbmelagid | 6eBEPORTE i c
agent, etc., and formng the m xture_ through a nethod known in the art, to
t her eby pr c\gld&legBeu roytlr SRLSELPSE, %qxﬁiprrgpgﬁoﬁ%a?ﬂ?'ecti on

i quids. Exanpl es of the pH-regyl at d_buffer. include, sodjum gjtrate,

EDTA, 1 hi oBIEFBRIL ES ALY oot FoHLoF AL oA o7 Eabil S 6 O Tt
thetic incl i ne_hydrachl gt | i.goca hl ori de.

Bxanpl 65 o ThECLEREEY (5 BganE e s B chl o e AN gl scose. [ 0034

Supposi t orises. (BY BEy, PLEPANEd Ju4iThXhngi fdee dradhd pakedi-enssain t he present

invention wth a cartier for fornmulation known Iin the art such as
pol yet hyl engagbyeabarb@nold N.ca0agan batbefiat@nddatin laairdl tsulfiareer i de,

and with an optional surfactant such as Tween (registered trademark), and
form ng thenologllyterynt ecesuppesi todi ésctbsougBxampbehodt kil in the art.
lubricant include purified talc, stearate salts, borax, and
polyethylene glycol. Examples of the flavoring agent include
sucrose, orange peel, citric acid, and tartaric acid.
[0032]
An oral liQuid formulation may be prepared by mixing
the drug ingredients of the present invention with a
flavoring agent, buffer, stabilizer, deodorant, etc., and
forming the mixture into internal liquid agent, syrup, elixir,
etc. through a method known in the art. The flavoring agent
employed in the preparation may be any of the aforementioned

members. Examples of the buffer include sodium citrate.
Examples of the stabilizer include traganth, gum arabic, and
gelatin.
[0033]

Injection solutions may be prepared by mixing the drug
ingredients of the present invention with additives such as a
pH-regulator, buffer, stabilizer, tonicity agent, and local

anesthetic agent, etc., and'forming the mixture through a
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[ 0035] O ntnments may be prepared by m xing the drug ingredients of
the present invention with optional additives generally enployed in the art
such as a base, stabilizer, noisturizer, and preservatives, and formng the
m xture into ointnments through a nethod known in the art. Exanples of the
base include liquid paraffin, white petrolatum white beeswax, octyl dodecyl
al cohol, and paraffin. Exanples of the preservative include nethyl A

p- hydr oxybenzoat e, ethyl phydroxybenzoate, and propyl p-hydroxybenzoate.

[ 0036] Cat apd@sss KymbenptBpaied, Mo aperebpgptbei dafanemanieonsd oi nt ment
gel, cream paste, etc. to a generally enpl oyed support through a routine
met hod. Exatmptesucefcudppr, opnd at et sayspentss ingekndlen woikpridend Beawplesn f abric
made of cotton, staple fiber, or chemcal fiber, and filmand foamed sheet
made of sofef Vil pHchegrildeor potd dnififleandncpuigused e itapse [ BBBE]
Cenerally, the formulation is preferably prepared so as to have a

chol est anol ERRIWaGLiE aBhterdndrid it agtic- agnder EXGEREEoRf eht® of 0. 0001

to 80 wt. % (as effecti [ [ : .
° ocal anes% g%ién 55%% éwgrocg9%%8£ydrochloride and lidocaine

hydrochloride. Examples of the tonicity agent include sodium
chloride and glucose.
[0034]

Suppositories may be prepared by mixing the drug
ingredients of the present invention with a carrier for
formulation known in the art such as polyethylene glycol,
lanolin, cacao butter, and fatty acid triglyceride, and with
an optional surfactant such as Tween (registered trademark) ,
‘and forming the mixture into suppositories through a method
known in the art.
f0035]

Ointments may be prepared by mixing the drﬁg
ingredients of the present invention with optional additives
generally employed in the art such as a base, stabilizer,
moisturizer, and preservatives, and forming the mixture into
ointments through a method known in the art. Examples of the
base include liquid paraffin, white petrolatum, white beeswax,
octyldodecyl alcohol, and paraffin. Examples of the
preservative include methyl p-hydroxybenzoate, ethyl p-
hydroxybenzoate, and propyl p-hydroxybenzoate.

[0036]

Cataplasms may be prepared by applying the
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When t he cancer chenot herapeutic agent of the present invention is provided
as a kit, the kit may be designed to pack i ndependently the respective
dosage formincluding separately the chol estanol derivative represented by
formula (1) or a cyclodextrin inclusion conmpound thereof and an anti cancer
agent, each of which have been prepared in the above manner, and to be used
each pharmaceutical fornul ation taken separately fromthe correspondi ng
respecti ve package before use. Alternatively, each pharnaceuti cal

fornul ati og rERY¥MBE: Tl idinkmeackagel sudiadt e dastegaehcti ne of combi ned
adm ni stration. [0039] The dose of the cancer chenotherapeutic agent

of the pregenbrhdyenénslioysdr iseppdepetiiogpiors ttveitiody maehgfit, age, sex,
synptons of a patient in need thereof, route and frequency of
adnmi ni st r aBkenpl es aopatnrempriia treedppdeteofnclade WOG@ﬁeﬁﬁél yonf@reexanpl e,
the daily dose for an adult is about 0.1 to 30 ng/ kg  as_the chol esfanol
deri vat i ve fabyicpprederablaptione soanry? kiPerhe WoSHeBE Cohel HRET - er agent
may fall within a_range established w.th ﬁes ect t% thedagent, or may be

| ower t han fith#t 2p@nkrAmed Sheeﬁomﬁgf‘?t&u?% R R 8R 45T mposed on t he
frequency of _admnistratian, and_the nt may be adm ni stered once or

sever al tiﬁgéygg%§§?n%§rﬁﬁi?ugg%gﬁPgtra ?bn a day is preferred. Wien the kit
is used, e3g 395 the formulation including separated drug ingredients may
be adm ni stered sinultaneously or intermttently. [0040] The present

invention will pextrbedesald BeGnunaiRbs detpidfdnanigy pekpaxadpiesss whi ch
shoul d not be construed as limting the invention thereto. Exanples [0041]

to have a cholestanol derivative content and an anti-cancer
agent content of 0.0001 to 80 wt.% (as effective ingredient).
[0038]

When the cancer chemotherapeutic agent of the present
invention is provided as a kit, the kit may be designed to
pack independently the respective dosage form including
separately the cholestanol derivative represented by formula
(1) or a cyclodextrin inclusion compound thereof and an anti-
cancer agent, each of which have been prepared in the above
manner, and to be used each pharmaceutical formulation taken
separately from the corresponding respective package before
use. Alternatively, each pharmaceutical formulation may be
held in a package suitable for each time of combined
administration.
[0039]

The dose of the cancer chemotherapeutic agent of the
present invention varies depending on the body weight, age,
sex, symptoms of a patient in need thereof, route and

frequency of administration to a patient in need thereof, etc.
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Example 1 Effect of drug addition on inhibition of cancer cel

proliferation Col on26 cells (derived from nouse col on cancer) were
inoculated to a 96-well plate (1 x 104 cells/50 RL, 10%-CSRPM
medi umwel I'), and incubated at 37C for 16 hours. To each well, cisplatin

(abbreviated as "CDDP") and/or a cyclodextrin inclusion conmpound
(abbreviated as "GC-CD") of a chol estanol derivative in which Gin fornula
(1) is GloNAO- (abbreviated as "GC') was added (nulti-fold dilution by
FCS( - ):”e%éﬁr@rafm?al FEPNELIMS AL | Qe '92Q0yPHbs80EHE )an fatdlened hyout

i ncubation at 37C for two days. GC-CD was prepared in accordance with a

met hod di sq) ased ko k¥ARP| £s 1{1d) dHviRatenblDoenireativie Specipkecakalylya 40%
aqueous sol ution of hydroxypropyl-0-cyclodextrin was prepared, and GC was
added to t e teolot mgrikgf olThenwekbsky offi xhagawi i teatdey iaggntsoay f Brl130

mnutes), to thereby prepare GC- CD. . As a control, wells to which only
FCS( -) - mediwirahhiad abeepgad@%tﬁmséﬂe&rml@)&ﬂea esprabl &° chthtadmas  peFf BEYed by
means of a cell counting kit (product of Dojin). Cell proliferation

i nhi bi ti on HeCRPyeratbapfhdfastdcul ated by the fol l owing equation. Fig. 1

shows the results. [00421 __ . o
No particular limitation is imposed on the frequency of

administration, and the agent may be administered once or
several times a day. Single administration a day is
preferred. When_the kit is used, each of the formulation
including separated drug ingredients may be administered
simultaneocusly or intermittently.
[0040]

The present invention will next be described in more
detail by way of examples, which should not be construed as

limiting the invention thereto.

Examples
[0041]
Example 1
Effect of drug addition on inhibition of cancer cell
proliferation

Colon26 cells (derived from mouse colon cancer) were
inoculated to a 96-well plate (1 x 10 cells/50 uL, 10%FCS-
RPMI medium/well), and incubated at 37°C for 16 hours. To

each well, cisplatin (abbreviated as "CDDP") and/or a
cyclodextrin inclusion compound (abbreviated as "GC-CD") of a

cholestanol derivative in which G in formula (1) is GlcNAcf-
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treated cells OD450 - 650 CPI rate (%9 . (1 --)x100 untreated cells OD 450
- sso [0043] Exanple 2 Effect of inhibition of proliferation of various
cancer cells The procedure of Exanple 1 was repeated, except that

col on26 cells were changed to MKNM45 (derived from human gastric cancer),
NCl H226 (derived from human | ung cancer), and Col 0201 (derived from human
colon cancer). CPl rate (%9 was determned in a simlar manner. Fig. 2
shows the results. In Exanple 2, a cyclodextrin inclusion conpound

(abbreviated as "GC") was added (multi-fold dilution by FCS (-

) -medium: final concentration: <500 pM, 50 pL), followed by
incubation at 37°C for two days. GC-CD was prepared in
accordance with a method disclosed in Example 1(2) in Patent
Document 4. Specifically, a 40% agueous solution of
hydroxypropyl-p-cyclodextrin was prepared, and GC was added
to the solution, followed by mixing with stirring (80°C for
30 minutes), to thereby prepare GC-CD.

As a control, wells to which only FCS(-)-medium had
been added were employed. Viable count was performed by
means of a cell counting kit (product of Dojin) .

Cell proliferation inhibition (CPI) rate (%) was
calculated by the following equation. Fig. 1 shows the
results.

[(0042]

. treated cells OD as0 - 650
CPI rate (%) = (1 — )x100
untreated cells OD aso - 650

[0043]

Example 2

Effect of inhibition of proliferation of various cancer cells
The procedure of Example 1 was repeated, except that

colon26 cells were changed to MKN45 (derived from human

gastric cancer), NCIH226 (derived from human lung cancer),

and Colo201 (derived from human colon cancer). CPI rate (%)

was determined in a similar manner. Fig. 2 shows the results.

In Example 2, a cyclodextrin inclusion compound
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(abbreviated as "GGEC-CD'") of a chol estanol derivative in which Gin fornula
(1) is AoNAO1, 4-113- (abbreviated as "GEC') was al so used. GGEC-CD was
produced in a manner simlar to the nethod as the aforenenti oned GC-CD
production nmet hod, except that the chol estanol conpound was changed to GGC.
CPl rate with respect to the cancer cells was deteimned. Fig. 3 shows the
results. [0044] Exanple 3 Effect of drug addition on inhibition of cancer
cell proliferation in vivo In the foll owi ng Exanpl es, Balb/c mce

(6-weeks Ol(%bb&%@k{@éd"‘@é e"ﬁﬂﬂ(ﬁy@doésat@ﬁél@é'ﬁd?ﬁﬂlsderlvatlve ({9 Col on26
cells (1 x 104 cells/nouse) were intraperitoneally inoculated to the mce

(day 0). éﬁ%% ol L opbAgL day( 3 b G BRE £ﬁt4%l(8daXaﬁ%reﬁIﬂ%caw or GC-CD
was adjusted wth physiological saline (Gsuka nornal saline) to a

concent r at irgecof) wakeakssd ,ussdl CBBP; CISG:EDproduCEDPin SMEDE500 gl) was
i ntraperitoneal |y adm ni stered to the mce, followed by breeding. On day
19, m ce werimidegseot e Imtdlqm@a/\éhgh@ff@fem%W@@nﬁ@r(j[’aﬁﬁo@%@‘bater
onmentum was neasured. To the control group,. only physiol ogjcal saline (500

AL) was admetheter BHCERE 1@"1at10‘—hﬁ CBPgEBERYOL P?C@jﬂp%néhwﬁ& ]H%nff% H% s.
[ 0045] 9& Col on26 gle % cells/ rmusﬁ
i ntraperit &&al | §FT ifdf dtéd £55Phet rﬁ%eﬂedé:)?nﬁfr E Wa1S

determined. Fig. 3 shows the results.

[0044]

Example 3

Effect of drug addition on inhibition of cancer cell
proliferation in vivo

In the following Examples, Balb/c mice (6-weeks old,
female) were employed as test animals.

(1) Colon26 cells (1 x 10* cells/mouse) were
intraperitoneally inoculated to the mice (day 0). On the
following day after inoculation (day 1), CDDP and/or GC-CD
was adjusted with physiological saline (Otsuka normal saline)
to a concentration of interest, and CDDP, GC-CD, or CDDP +
GC-CD (500 pL) was intraperitoneally administered to the mice,
followed by breeding. On day 19, mice were dissected, and
the weight of the mesentery and the greater omentum was
measured. To the control group, only physiological saline
(500 pl) was administered (n=10; 10 mice/group) .

Fig. 4 shows the results.

[0045]
(2) Colon26 cells (1 x 10* cells/mouse) were

intraperitoneally inoculated to the mice (day 0). On day 1,
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day 2, day 3, day 6, day 7, and day 8, CDDP and/or GC-CD was adjusted with
physi ol ogi cal saline (Qsuka normal saline) to a concentration of interest,
and CDDP, GC-CD, or CDDP + GC-CD (500 JAL) was intraperitoneally

adm nistered to the mce, followed by breeding. On day 21, mce were

di ssected, and the weight of the nmesentery and the greater onmentum was
nmeasured. To the control group, only physiological saline (500 pL) was

adm ni stered (n=10; 10 mice/group). Fig. 5 shows the results. [0046]

(3) Col on2656¢l3 s dal, %,184cel | gdyousehaveeg BNt taperddanrgakcycbnegyl at ed
to the mce (day 0). On day 7, Cti\ggpand/or ?I:CD was adjusted with
physi ol ogi cadjssdddevith pukaisvsgdalsaldlnak totsukonuentdlatsadnnef toterest,
and CDDP, GC-CD, or CDDP + GC-CD (500 pL) was intraperitoneally
adm ni st er edl ¢anddreemitden 66| ioweckdly, meledPRy, @h-dUay B8 CDRPce GRrEd
di ssected, and the weight of the nmesentery and the greater onmentum was
neasured. ToSthedonasolingrapeyiomeplolyy sdoiogstareddd de( BOOepL) was
adm ni stered (n=10; 10 nice[grou%). Fig. 6 shows the results, [0047]
Exanpl e 4 followed by breeding. n day 21, mice were dissected, ‘and
the weight of the mesentery and the greater omentum was
measured. To the control group, only physiological saline
(500 puL) was administered (n=10; 10 mice/group).
Fig. 5 shows the results.
[0046]
(3) Colon26 cells (1 x 10°% cells/mouse) were
intraperitoneally inoculated to the mice (day 0). On day 7,
CDDP and/or GC-CD was adjusted with physiological saline
(Otsuka normal saline) to a concentration of interest, and
CDDP, GC-CD, or CDDP + GC-CD (500 uL) was intraperitoneally
administered to the mice, followed by breeding. On day 18,
mice were dissected, and the weight of the mesentery and the
greater omentum was measured. To the control group, only
physiological saline (500 pL) was administered (n=10; 10
mice/group) .
Fig. 6 shows the results.
[0047]
Example 4

Anti-tumor effect by drug addition

Balb/c mice (6 weeks o0ld, female) were employed as test

animals. Colon26 cells (1 x 10* cells/mouse) were

intraperitoneally inoculated to the mice (day 0). On day 2
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Anti-tunor effect by drug addition Bal b/c mce (6 weeks old, female)
were enpl oyed as test animals. Colon26 cells (1 x 104 cells/mouse) were
intraperitoneally inoculated to the mce (day 0). On day 2 and/or day 3,
CDDP and/or GC-CD was adj usted with physiol ogical saline (Qsuka norna
saline) to a concentration of interest, and CDDP (once, on day 2), GC-CD
(twce, on day 2 and 3)1 or CDDP (once, on day2) + GC-CD (tw ce, day 2 and
3) (500 L) was intraperitoneally adm nistered to the mce, followed by

breedi ng. Thgs s viNals d%bﬁblgﬂdwﬁ@ di‘ﬁ%ra%oblaiﬁgté& W#iash 43. To the

control group, onIy hy5|o ogi cal saline was adm ni stered (n=10;

10 nice/ gr 391@51&@1célsgam§né heot tn%rrrb@%&hﬁé)anﬁ;& &5 Anti-tunor
ef fect by drug addition

concentration of interest, and CDDP (once, on day 2), GC-CD
(twice, on day 2 and 3), or CDDP (once, on day2) + GC-CD
(twice, day 2 and 3) (500 pL) was intraperitoneally
administered to the mice, followed by breeding. The survival
duration (days) was counted to day 43. To the control group,
only physiological saline (500 uL) was administered (n=10; 10
mice/group) .

Fig. 7 shows the results.
[0048]
Example 5
Anti-tumor effect by drug addition

Balb/c mice (6 weeks old, female) were employed as test
animals. Colon26 cells (5 x 10% cells/mouse) were
subcutaneously inoculated to the mice (day 0). After
confirmation that the tumor size reached about 4 mm (day 7 to
10 after inoculation), CDDP and/or GGC-CD was adjusted with
physiological saline (Otsuka normal saline) to a
concentration of interest, and CDDP, GGC-CD, oxr CDDP + GGC-CD
(200 pL) was administered to the mice through the tail vein,
followed by breeding. Time-dependent change in tumor size
was monitored to day 21, and the corresponding tumor volume
was determined. To the control group, only physiological
saline (260 pL) was administered (n=7; 7 mice/group) .

Fig. 8 shows the results.

[0049]
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Eal b/c mce (6 weeks old, female) were enployed as test animals. Col on26
cells (5 x 104 cells/nouse) were subcutaneously inoculated to the mce (day
0). After confirmation that the tunor size reached about 4 mm (day 7 to 10
after inoculation), CDDP and/or GGC-CD was adjusted wi th physiol ogi cal
saline (OGsuka normal saline) to a concentration of interest, and CDDP,
GGEC-CD, or CDDP + GGEC-CD (200 pL) was administered to the mce through the
tail vein, followed by breeding. Tine-dependent change in tunor size was.
noni t or ed tﬁ{ﬂ%}ig%, and the correspondi ng tunor volune was determ ned. To
t he control group, only physiol ogical saline (200 ML) was adm ni stered

(N=7; 7 m ce{HQuURktabtlsi8 ShoWs: ddis keFuktsby[ 80dflaadixarpl e 6 Cancer

nmetastasis inhibitory effect by drug addition Bal b/c mce (6 weeks
old, fenuale) wermlenel eyed as tvesis aslidyalfemaCel ondbe cahp oyl asl@ést
cell s/ nouse) were intraperitoneally inoculated to the mce (day 0).
| mredi at el yaraifeels i NnOsldetd el 1EDDR antld orced®lsCBoure B3RO was adj ust ed
wi th physiol ogical saline (Osuka nornal saline) to a concentration of
interest, aimizepBRiteoegbly oinadatyf tor thpppiqe gdab Yor GOC-CD) (200 gL)
nas ad"]n'iﬁﬁ&ﬁﬂaﬁgl§h§fter inoculation, CDDP and/or GC-CD or GGC-CD

was adjusted with physioclogical saline (Otsuka normal saline)

to a concentration of interest, and CDDP, GC-CD (or GGC-CD),

or CDDP + GC-CD (or GGC-CD) (200 uL) was administered to the

mice through the caudal vein, followed by breéding. On day

14, mice were dissected, and the tumor nodes in the lungs

were counted. To the control group, no substance was

administered (n=10; 10 mice/group) .

Fig. 9 shows the results.

[0050]

As described hereinabove, through employment, in
combination, of the cholestanol derivative of the present
invention or a cyclodextrin inclusion compound thereof and an
anti-cancer agent, proliferation of various cancer cells is
strongly inhibited, and synergistic effect and/or effect of

potentiating anti-tumor action of a known anti-cancexr agent

can be obtained.
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m ce through the caudal vein, followed by breeding. On day 14, nice were
di ssected, and the tunor nodes in the lungs were counted. To the control

group, no substance was adm nistered (n=10; 10 m ce/ group).

Fig. 9 shows

the results. [0050] As descri bed herei nabove, through enploynent, in
combi nation, of the cholestanol derivative of the present invention or a
cycl odextrin inclusion conpound thereof and an anti-cancer agent,

proliferation of various cancer cells is strongly inhibited,

and

synergi stignefifect -andfos gffect of potentiating anti-tunor action of a
known anti-cancér agent can be obtained. Wat is ainmed is: 1. A cancer

chenot her apeut i g aggnta ¢ UWPIdreindd hel-BpeabbE N, campehieliagt amel derivative

represented by forrmula (1):

combination, a cholestanol derivative represented by formula

(1) :

HaCy,
CHs }

CHs

0]
Tty

(wherein G represents GlcNAc-Gal-, GlcNAc-Gal-Glc-, Fuc-Gal-,

Gal-Glc-, Gal-, or GlcNAc-) or a cyclodextrin inclusion

compound thereof, and an anti-cancer agent.

2. A cancer chemotherapeutic agent according to claim

i1, wherein, in formula (1), G is GlcNAc-Gal- or GlcNAc-.

3. A cancer chemotherapeutic agent according to claim 1

or 2, wherein the anti-cancer agent is one or more species

gselected from the group consisting of a taxane anti-cancer

agent, a platinum complex anti-cancer agent, a pemetrexed

compound, and fluorouracil.

4. A cancer chemotherapeutic agent according to claim 3,

wherein the anti-cancer agent is one or more species selected

from the group consisting of Paclitaxel, Docetaxcel,

5-FU, Cisplatin, and Oxaliplatin.

Alimta,

5. A cancer chemotherapeutic agent according to any of

claims 1 to 4, which is a compounding agent.

6. A cancer chemotherapeutic agent according to any of
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(wherein Grepresents GoNAc-Gal-, GcNAc-Gl-Gc-, Fuc-Gal-, Gl-dc-,

Gal -, or G cNAc-) or a cyclodextrin inclusion conpound thereof, and an
anti-cancer agent. 2. A cancer chenot herapeutic agent according to
claiml1, wherein, in formula (1), Gis G cNAc-Gl- or d cNAc-. 3. A

cancer chenot herapeutic agent according to claiml1l or 2, wherein the _
anti-cancer agent is one or nore species selected fromthe group consisting
of a taxane anti-cancer ‘agent, a platinum conplex anti-cancer agent, a

pemetr exed cg%mgu@dt?agg SHhHY OW 86 khe form off-a AiGAN&eNuehesDs herapeutic

agent accordi ng to claim 3, wherein the anti-cancer agent IS Oone or nore
speci es selLgt-gdnk HgNa t bigo DEHEN QORISR BYvEf alracd idaxelkonbatetaxcal |

Alinma, 5-FU, Cisplatin, and Oxaliplatin. 5. A cancer
chenot her apeittii-eaagent agesording to any of clains 1 to 4, which is a
conpoundi ng agent. 6. A cancer chenot herapeutic agent according to

any of clains7l td danodn cthametiherepeut be npednta adaorddaPulPnglaieraug
containing a chol estanol derivative and a drug cont ai ni n%,an anti-cancer
agent . whpreAnc she edreh FRITITEEFGUR] EPagRRtaRRe SIFi GBS cl&it 6,
wherein the drug containing a chol estanol derivative is a |iposonal
fornul ati ofiposomal formulation.

8. Use, in combination, of a cholestanol derivative
represented by formula (1) :

HsCy,
CHs }

@
Tl

(wherein G represents GlcNAc-Gal-, GlcNAc-Gal-Gle-, PFuc-Gal-,
Gal-Glc-, Gal-, or GlcNAc-) or a cyclodextrin inclusion
compound thereof and an anti-cancer agent, for producing a
cancer chemotherapeutic agent.

9. A cancer chemotherapy, characterized by comprising
administering, in combination, a cholestanol derivative

represented by formula (1):

HaCo,
CH; J
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S. Use, in conbination, of a cholestanol derivative represented by formula
(1): CH3 CH3 (1) (wherein Grepresents GoNAc-Gl-, AcNAc-@&l-dc-,
Fuc-Gl -, @Gl-dc-, Gl-, or AcNAc-) or a cyclodextrin inclusion conpound
t hereof and an anti-cancer agent, for producing a cancer chenotherapeutic

agent . 9. A cancer chenot herapy, characterized by conprising

adm ni stering, in conbination, a cholestanol derivative represented by
formula (1): (wherein Grepresents G cNAc-Gal-, G cNAc-G&l -d c-,

Fuc- Gal - g%ln 287, ¢ @lpretntd ehota-@412, Q;&Cdm@e&tam@wn,clmm-@alcorrpound
t her eof an an anti -cancer agent, to a patient in need thereof. 10. A

cancer chegihhgliapy @scor dingilemaehai 6x % whariexttrhe tholestanol
derivative or a cyclodextrln i ncl usi on conpound thereof and the anti-cancer

agent are @d;mpauriaetmirécﬁf angakineaht i Acameslr tagemeof toi mbawirRusiy, or
separately and intermttently.
need thereof.

10. A cancer chemotherapy according to claim 9, wherein
the cholestanol derivative or a cyclodextrin inclusion
compound thereof and the anti-cancer agent are administered

to a patient in need thereof simultaneously, or separately

and intermittently.
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