DESCRIPTION OCTREOTIDE-MODIFIED NANO PREPARATION FOR TREATMENT OF CANCER
OR PALLIATIVE CARE OF CANCER IECHNICAL FIELD [0001] The present invention relates to a
medical composition for treatment, prevention of caheer, such as medullary thyroid carcinoma or
palliative care. Specifically, the invention relates to a medical composition for treatment, palliative care
or prevention of cancer, such as medullary thyroid carcinoma, which comprises liposomes modified
with octreotide. BACKGROUND ART [0002] Medullary thyroid carcinoma (MTC) is a rare cancer
resulting from canceration of C cells of the thypaighg|argloMTC is treated by surgical excision, but this
has a problem that it caused reduced Quality of Life (QOL) for patients. [0003] The irinotecan
(CPT-11) which is a camptothecin derivative has the potential for efficacy against MTC, but CPT-11
has a short Gelf-ReQIN® prétidBA 51542 DN PRIFIBAISAdH DM EfFOIRIEA TG HNE BEen limited (NPL 1).

[0004] \FAgICRRaNRGBACEN ATPREEARgaeRt @taddrEposomes, it is known that accumulation of
the drug in the tumor increases by passive targeting, allowing side-effects to be reduced. Further,

modification of the liposomes with a ligand can also enhance the therapeutic effect of the liposomes.
For exampléEe&thitt{ent dflBledst cancer and stomach cancer has been attempted using anticancer
agents sucho@®gantharidin or dihydrotanshinone encapsulated in liposomes modified with octreotide

(Oct) which is a hig ity i i ( ). [0005] The
present inventors hw ﬁ%ﬂ%@%ﬁﬁé@ﬁ%iﬁ@gﬁrﬁg@ﬁﬁ%@ggﬁ%fﬁposomes, and have
reported th& SHEJHORHH §3RCHr 8 EBRERRIN) Ay RgioNHEe el BAMAPE Bl [1FEY G & xpress SSTR (NPL
4). Howevegpeo ket btj\bennvieatioretHatbh s domed edl tetrigiosidi tor foetreatemdndf paTi@ ve2Zar®RIOR ART
DOCUMENG - $dpai RS cHesA blien 99 RRINBLy HhyiPhla%aiti Kok, whichbdripfidks 8:1907-1912

(1990) liposomes modified with octreotide.

BACKGROUND ART
[0002]

Medullary thyroid carcinoma (MTC) is arare cancer resulting from canceration
of C cellsof thethyroid gland. MTC istreated by surgical excision, but this has a
problem that it caused reduced Quality of Life (QOL) for patients.

[0003]

The irinotecan (CPT-11) which is a camptothecin derivative has the potential
for efficacy against MTC, but CPT-11 has a short half-life and produces serious
side-effects, and therefore its use has been limited (NPL 1).

[0004]

When an anticancer agent is encapsulated in liposomes, it is known that
accumulation of the drug in the tumor increases by passive targeting, allowing
side-effectsto be reduced. Further, modification of the liposomes with aligand can
also enhance the therapeutic effect of the liposomes.  For example, treatment of breast
cancer and stomach cancer has been attempted using anticancer agents such as
cantharidin or dihydrotanshinone encapsulated in liposomes modified with octreotide
(Oct) which is a high-affinity ligand for somatostatin receptor (SSTR) (NPL 2 and 3).
[0005]

The present inventors have previously prepared Oct-modified
CPT-11-encapsul ating liposomes, and have reported that they exhibit in vitro
cytotoxicity against MTC-derived cell linesthat express SSTR (NPL 4). However, no
effective in vivo method has been established for treatment of MTC.



[NPL 2] Chang, C.C. et al., Food Chem. Toxicol., 46:3116-3121(2008) [NPL 3] Chen, C.H. et al.,
Biosci. Biotechnol. Biochem., 72:1586-1594 (2008) [NPL 4] Iwase, Y. et al., Proceedings of the 130th
Meeting of The Pharmaceutical Society of Japan,-2Z8CE-pm03(2010). SUMMARY OF INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION [0007] An object of the present invention is
providing a medical composition for treatment, palliative care or prevention of cancer, such as
medullary thyroid carcinoma. MEANS OF SOLVING THE PROBLEMS [0008] The invention relates to
the foIIownglOR [ARA BHegicaliefpeosition for treatment, palliative care or prevention of cancer,
which comprise mes modified with octreotide. [2] The medical composition according to [1],
wherein the%%@%? gittCreotide in the liposomes is greater than 0.8 mol%. [3] The medical
compositionQ&¥drding to [1] or [2], wherein the liposomes are further modified with poly(ethylene

glycol). [MBThe OMRIGRI BOANPISHIAD @ﬁ@@FdﬁB‘gQQﬁ 1Q 935031] to [3] wherein the %ILS
representi (ﬁ\fBﬁ Hu‘éﬁase Q:f &lfe gpa[pd v& &gﬁ}/ﬁmlo oI is 100 or greater.

[5] The me mpos fon according 0 any one o ove ere irinotecan is

encapsulatéty itk BleCissénidset a., %?%&'ﬁé@ﬁ'&@@'c&#ﬂ%@!ﬂor? %@@@M%@P&hherem the
irinotecan dogRg@]isvigsg reate il dmcieeuiagdeob doty 18610 M.eetind 6F The Phedicaletaiagposition

according t W cancer is medullary thyroid carcinoma. Effects of the
%WB?%H,;J\C%SL% gto fl%e :86

Invention [0 ntion there is provided a medical composition for
treatment, palliative care or prevention of cancer such as medullary thyroid carcinoma, which
comprises |{RoSvhER YO fiblY Wi doNeotide.

PROBLEMS TO BE SOLVED BY THE INVENTION
[0007]

An object of the present invention is providing a medical composition for
treatment, palliative care or prevention of cancer, such as medullary thyroid carcinoma.

MEANS OF SOLVING THE PROBLEMS
[0008]

The invention relates to the following.

[1] A medical composition for treatment, palliative care or prevention of cancer,
which comprises liposomes modified with octreotide.

[2] The medical composition according to [1], wherein the concentration of
octreotide in the liposomes is greater than 0.8 mol %.

[3] The medical composition according to [1] or [2], wherein the liposomes are
further modified with poly(ethylene glycal).

[4] The medical composition according to any one of [1] to [3], wherein
the %I LS representing the Increase of Life-Span, with physiological saline asthe
control, is 100 or greater.

[5] The medical composition according to any one of [1] to [4] above, wherein
irinotecan is encapsulated in the liposomes.

[6] The medical composition according to [5], wherein the irinotecan dosageis
no greater than 20 mg/kg body weight.

[7] The medical composition according to any one of [1] to [6], wherein the
cancer is medullary thyroid carcinoma.

Effects of the Invention
[0009]



BRIEF DESCRIPTION OF DRAWINGS [0010] Fig. 1 provides the effect of Oct concentration with
respect to intracellular uptake. The values are mean SD (n = 3). The "*" symbols indicate a significant
difference (p <0.05) compared to SL. Fig. 2 provide3-the results of a competitive inhibition test. Fig. 3
provides the results of a competitive inhibition test. Fig. 4 provides the results of a cytotoxicity test
using non-drug-encapsulating liposomes. Fig. 5 provides the PI3SK/Akt/TSC2/mTOR/p70S6K signal
cascade. Fig. 6 provides the effects of Oct-CL on phosphorylation of Akt, TSC2 and p70S6K. Fig. 7

provides the effect of &5 din tswmmtpﬁ@ %M%&ﬂacg &'rﬂlayfggs the effect of
CPT-11-encapsulatin ?Ll Qsomes on bod Welgrt rovides t effe PT-11-encapsulating
P — e f@ﬂ»ﬁ?gcai%% AR LR TR AR RSSO on rumor
size. Fig. 1wbrdwmmh$eﬁeosoﬁ@nommeahmapmwmgat@osomes on body weight. Fig. 12 provides
the effect of CPT-11-encapsulating Iiposomes on survival rate. DESCRIPTION OF EMBODIMENTS

[0011] [ ical composition for treatment, palliative care or
. E}SCEE%B‘E& B?EBRJ ab%%ry S

prevention of cancer su as medull carcinoma. [0012] The term "medullary thyroid
carcinoma" @38l referred to as "MTC" throughout the present specification) as used herein refers to

maIngnant endocrin@i@m@r@éﬁmﬁmﬂ@gdt}p—m’ mmwmﬂsé t(ﬁmaﬂs |ofgthe trcljyroid %Iaﬂd.
MTC consti APPF I\Vg‘ﬂs t g §>1nce eA*pc%é; I\qo (X fl&(g ora ic, with the
remaining 259 &;a%elng milia mult| rine heoplasia | I?% tip crlne neoplasia
IIB(MENZQ'%ﬁr&?ﬁﬁﬁPEﬂQ@EGWHFW K8 Pkarcinoma (FMTQ)). It is known that somatostatm receptors
are expressed on MAE.Jpod8Hes4he resuli$ef iz nonipeitiztostatonti@cgstor” (also referred to as "SSTR"
throughout the pres,e-,r%t §Rﬁ6¢|€@%@r%l@%ﬂaﬂ%ﬁiﬁeﬂﬁf@ﬂéﬁ’lﬁnﬁ??ﬁor whose ligand is the growth

hormone secretion actor, i.e. tostatin. SSTR is a.seven trans-membrane G
protein-coupled rec (If Eﬁi Eéﬁﬁq%%yaﬁlgﬁ%nﬂrhgmgﬂm@ﬂ%or

gastroenterfbp@ﬁﬂlff@tlc tumor, p|tU|tary tumor, carcinoid tumor and the like (see below). When a
somatostatin analogrigjnsiprisy e iRe PISRNAkIFTISAISETOR/YPOBBRSHGRAY Riieaef PISK, Akt, TSC2,

mTOR and p7086}ﬁq%sg h ¢ Il ?P{SI&%:'[ t&{@&ta(gISKlAkEﬁg%énéép% 5 @nal cascade)
oro

(Grozinsky-Glasber {a) CEndoc ancer, poulou, M. et al.,
Cancer Resp7@'éﬁfs76 1582 (2006)) [0014]
Fig. 7 provides the effect of CPT-11-encapsulating liposomes on tumor size.

Fig. 8 provides the effect of CPT-11-encapsulating liposomes on body weight.
Fig. 9 provides the effect of CPT-11-encapsulating liposomes on survival rate.
Fig. 10 provides the effect of CPT-11-encapsulating liposomes on tumor size.
Fig. 11 provides the effect of CPT-11-encapsulating liposomes on body weight.
Fig. 12 provides the effect of CPT-11-encapsulating liposomes on survival rate.

DESCRIPTION OF EMBODIMENTS
[0011]

The present invention provides amedical composition for treatment, palliative
care or prevention of cancer, such as medullary thyroid carcinoma.
[0012]

The term "medullary thyroid carcinoma’ (also referred to as"MTC" throughout
the present specification) as used herein refers to malignant endocrine tumor arising
from calcitonin-secreting follicular cells (C cells) of the thyroid gland. MTC
constitutes approximately 3-5% of thyroid cancers. A portion of 75% of MTC is
sporadic, with the remaining 25% being familial (multiple endocrine neoplasia llA
(MENZ2A), multiple endocrine neoplasia |IB (MEN2B) and familia medullary thyroid
carcinoma (FMTC)). It isknown that somatostatin receptors are expressed on MTC.
[0013]



The somatostatin receptor has five subtypes (sst1-5), and octreotide has high affinity for the
somatostatin receptor subtypes sst2, sst3 and sst5 (Patel, Y. C., Frontiers in Neuroendocrinology,
20:157-198 (1999)). Neural crest cells that migrate 4s the neural tube closure during embryogenesis
exhibit immunoreactivity against somatostatin, and characteristics derived from adrenal
(catecholamine positive). This event occurs only during early development of neural crest cells
(Maxwell, G. D. et al., Developmental Biology, 108:203-209 (1985); Garcia-Arraras, J. E. et al., Cell

and Tissue Researeh 253344390 ransh@ImesbslisARRgRoAer Bist GRS MG lost these
somatostatin receptors express somatostatin receptors again durjing development of cancer. The
following caESH SEGRIPR 8 BCH D B oL 5 Copy SR UGB ary thyrord
carcinoma (Oroedisg; seitigtiary imkibtiiegdaenome, prmaostgiowtiSEbRisasa@noma; renal cell
carcinoma, ggedl; ﬁ\@ﬁi@fﬂiﬁ?@%ﬁﬂ&%%ﬁﬂﬁe@ré@éﬂ@ﬁ' W_ﬁﬁﬂﬂia BV@(@QBFWW Rswaplastoma/
medulloblastoma/ meningioma: lymph ma‘té?ar%ﬁarég%lortna grReL{th J. g et al.arEuro%ean Journal of
Nuclear Mel(gll&%uer’o %%5@'@?%%%3‘9 PreastRANLer eslf'rragérﬁ) Yecer ) ongﬁr?ngC'@aﬁs) (Reubi, J. C. et
al., Ibid.); OMEMIENG the like (sea betive-R VM hen espmaiodatinznaeg hirels4p) SSHRlasomahis cancer
(Reubi, J. Grapishdrédici i oRegsitiyMtienadt, PYBKhows RSy rBOR ST F0LBRO BN trepaddcarcinoma
(Reubi, J. l. (Lpid.): : 0, X 118 (2004)); intraocular
uveal melacr?g%[é é@%@%@%@é@%@%ﬁ 1@cﬁmﬁéﬁan )2 erimental Ophthalmology,
246:1585-1600715K% S| Abergt Ri €A r BAYOIE RS FAFenA B¢ 9%',@%%&9%6:1621-1627 (1999));

melanoma {Lheod@oubo@| VIViéb e, Joanteal RS @6 5y 628580 72008)(2001)), endothelial cells
surroundin er tissue (Denzler, B. et al., Cancer, 85:188-198 (1999)); and acute myelocytic

leukemia (locomotive acute myelocytic leukemia cells) (Oomen, S. P. M. A. et al., Leukemia,
T6:621-627 (2000 TS0 RSB LT By Rl S R M rosses
so?at_ostatlaffﬂéﬁefﬁtUrﬁle[QolIgOStaﬂTFI@ﬂpé@rﬂ@@pﬁﬁ@ésﬁ&ﬁ@iﬁ?ﬁﬁbsﬁ&fﬁmfﬁgmem,
palliative CareNpsLPHRMEOEPRORIGEAROEISUE gaeRullapalnyreresCasniPiaan ERREPISES
liposomes rﬂ&dgﬁg wi&pogg}(reeooﬁt%};ne. &ﬁﬁf‘“"zﬁ&%g%% r R{l%\ﬁiﬂ(?r Wetth d%&treatment, palliative
care or preven[lon cgffcancer such %s_ / ,Q\/yhlch ncludes a step 0 ad'n)_{in ?'er_lr_lg a composition of the
isnverr:tion. m@gﬂm’@m&ﬁ?ﬁﬁf b‘!ﬁgﬁ@ﬁ"@ @ﬂ@'&ﬂ%g@‘?ﬁ@%ﬁn ﬂ?r‘?;? EH’&}';Jl hBfometer.

uch a me taspeyre Sitignavil hglearllyedes diat af riaapbonesdiciie'(Kharuehp@. thegpepsent
specificatiohﬁﬁggpﬁéﬂﬁ 8 &@@tqrﬁ@gémr@g@f@g}%@&r@&&% ‘(B-) @g,alnztg%p% throughout the
present specification. [0016; According to the irvention, an SSTR- indin%su stance is used as
the ligand. THMSSEERHY

93 AL AL A ARGEbEIFERRERE ASEAIBice IR RLREME (o herein
as "Oct" in thet thheszsinsgiesitit atiecopiws eypliesp sptidgatmrisegdBsapdoducidg, retaining the
th qE?Tce-o‘ﬁ?“@%gﬁﬁ‘g‘@f” %@;gnh@g&w@ma@hﬁemgawgh@ﬁg R fof SOTR ang

e biological activi somatostatin, and it is a somatostatin analo igh affinity for and an
increased TIPSR A P 18 STie B HER G SRt G Rt oot and it ma
Ibe any sub&canea i tvitenheraniiiesnneng e0eps MR wﬁ@'@ﬁﬂim@'tﬁmlﬁﬁ;/ against cancl:er cells Isuchyas
mggssomgg@mm@m‘ bpeﬂi@éﬁi@'t&ﬁﬁbﬂ@%i&ﬂ@fiﬁ?@?ﬁ@?ﬂﬂ@ﬁ ﬁ?@ﬁ&l@fﬂéﬁ@@” id&ﬂbﬁﬂaségp;ége term
phospholip’iﬁarﬁfg@%@égﬁé%cgﬁ Lﬁ%%@%&ﬁ@%ﬁ%é%%jﬁ gg%ﬁgt pl tﬁh@]%%ﬂ??é'dt are not limited to,
phosphatid;ﬁéfﬁﬂﬁ?@,%ﬂ@f%mawmﬁ%?ﬁfﬁ?@p imitﬁl%@ﬁ%éﬁﬁ%.
Dlstearoylpfmm)tmtlobdr_ihgluw YA BRM) anC desta aidithh Gapdratig e tozh o Emdovei (B-HeliE)edre pr_eferred
for use. F“réﬁke?,ﬂﬁ@%%%ﬁldﬁaoﬁ CHAlgRIRIP) (hdebh AR RSH P addey. gﬂp&&fﬁ Paﬁoﬁ\gcordlng to

one embodiment, the liposomes of the invention may he further maodified with poly(ethylene glycol).
The term "gdlyEethySHEIE RS S éREATS ﬂ’%@%@gﬁgammﬁgﬁi&o%?Bolymerized
polyether of ibilyleB sty ddl. QEG dduing df siemitol ofyc Aili2ibis (A9 uteddolathe éaention, but
the moleculggmigisha AfitaR, VE R 1 PeetprabitepROQCaRRAEF CNATGPARIRERDRY i HPr greater and

Ophthalmology, 246:1585-1592 (2008)); metastatic sarcoma (Friedberg, J. W. et al.,

Cancer, 86:1621-1627 (1999)); melanoma (Lum, S. S. et a., World Journal of Surgery,

25:407-412 (2001)), endothelial cells surrounding cancer tissue (Denzler, B. et al.,

Cancer, 85:188-198 (1999)); and acute myelocytic leukemia (locomotive acute

myelocytic leukemiacells) (Oomen, S. P. M. A. et a., Leukemia, 15:621-627 (2001)).



- 6 - even more preferably 1500 or greater, and preferably no greater than 6000, more preferably no
greater than 5000 and even more preferably no greater than 4000. For example, PEG has an average
molecular weight of 3400. [0019] The proportidh-of Oct with respect to the liposomes, i.e. the Oct
concentration of the liposomes, is greater than 0.8 mol%, for example, and preferably 1.0 mol% or
greater, more preferably 1.2 mol% or greater, even more preferably 1.4 mol% or greater and yet more
preferably 1.6 mol% or greater. The present inventors have found that a higher Oct concentration is
effective forpuploxifibhagaiBak I GreliveThesiPbeieRalraridr seasesatipnafithe liposomes is
preferably higher, but is no greater than 10 mol%; for example, and preferably no greater than 8 mol%,
more prefelr%Wtr%sgreater than 6 mol% and even more preferably no greater than 5 mol%. The Oct
concentrati¢d0dbliposomes used in previous reports relating to Oct-modified liposomes is
approximately 0.5 moorihRlioR FFhvRsAEARIIRY dBrHpRIANS IVig N dfriie reddodsq edhigher
concentratiop O(fen 3%%'5%0%% suL. osorggjlcon%{}iq (%(r:é.and P@C an be Pbtaiﬁeg Sgccording to the
method destribed M Ha orl,e((. &t a?.s,m ool (—‘ﬂease, 19830 8%? 'f%?se&mp%e,ﬁby mixing
DSPC and WReifigd i peiyeetisisid (Thes)dpafiagiftihe terpyeiRsa gistrgAdngibn adding an Oct,
PEG, DSPpatinjlgateré0cprként[0b BE}dhasesactimedfiTatiamiafiend (les tagiep ofAlternatively,
liposomes I - : a | : ibed in Hattori, Y.
et al., by m%%ﬁgmg%@é%céhé(ﬂqﬁogg%@@é%g@@é%dmﬁ 3%% %m@%ﬂggﬁﬁaﬂng the mixture.
(0021] MG RiE s e icel e et Aoms e ssiibamede camPasyiAkthod known
in the techniadl fstobeesf dosce hopis yraheméoing res (Dobugpretsietpreshat Bpecbicatom aAdsm bonded to
SSTR. [002¢ki7e oF Yl 1A% aRdiReReUIRP LY FeRsrBAtB RO IRIB WL dARGHPRE above the
amount of PEG in each lipasome will be determined by the amount of Oct-PEG-DSPE in which Oct is
bonded, buPTﬁQaﬁRg‘%’ 8t PEG may be prepared, or the amount of PEG may be increased or
decreased #¥0d6kired. Methods for this are well known in the technical field. [0023] When the drug

is intravascularly adsuipdpigdo sheGavaisrRianiySTRolaad agRillatigtd shedaaditrniyaigw molecules
smaller than-n ize t S - 7.-han icine, will. npt be ahle to easily pass through blood
vessels surtrrohljgr_\ mgl;% ('na%rﬂlr%[i_)a c%eq sSt andre é%%?éﬁl%ﬁgtr té?%fore@?ﬁ%ﬁ%&%ﬁéﬁje}égﬁﬁstered
nanomediciEHibARtARE 4 iR RIEFRE FPaEIHEIH AR BN e pseltda araRs g SEBXiverags!
Pharmacol re2ihik)ltist0a8e D ththioatbeat haad dsi(Rieilrikhe ysarpinalvéicaonstitamitheangiogenesis
is active anqsw' ratj ¥ 1S high. i %Qﬂ%ﬁ[ﬁ : iy pass through the
blood vessels. Aﬁ,{%@g'&%ﬁ%@,@oﬁ%ﬁ,‘gﬁ@%’%@%ﬁ as se ect%ﬁ%ﬁ%%&%r tissue. The target
nanomedicPRENRLAL e Q8 YHaH T AL MRS FRIgRSI R AaPar digedelasna sdirbifyly
expressed ihheB6d R adingdabserinads| otilimigdumociveticlsisaraki timag decaycaibstmget, and the
tissue seleGHytRMEEHI RV RARPSERrRHRSIS IS MR KPhERRE R 4RAF RIS fae cancer cell
selectivity rm#mg(ln ugta?e %}écancer qﬁells Wgs.reu%) interaction Wlthbthe cgncer cells allows for
longer rete h H@ ef'd %Uéeg'& %?'QRO {Ah &eiyﬁ%gﬂé@@fr il y and safety compared
to non-targé@d Aanomedicines, thus promising to lead to improved QOL for patients. [0024]
Accobrding to one emh@cl%]mer}ip@%m@'m@m@ ﬁ@@ﬂ%@dd@ﬁt%i&ﬂémmﬁédﬁﬁhg glventiog. A druhg .
can be enc t 0 .drug to the es during their
preparation%ﬁ%%% rt?%_f:ﬁll'ppgoﬁ%g%%ﬁﬁ%%@%ﬁﬁﬁﬁr%&% g%gp{rtgee_lr%%t I§Hd fo%%%ﬁa@nr%lé it may be
at least 0.13NqsRERISIS iAcl g8t v batediy hnaiiedie fabaBait ukediolin1, and no greater than 1:1,
preferably rphgselaatdyransfdbainarel shasphaiddg! presechbhdphingataydhian 0.6:1. [0025]

Distearoylphosphatidyl choline (DSPC) and distearoyl phosphatidylethanolamine

(DSPE) are preferred for use.  Further, other lipids such as cholesterol (Chol) may also

be added.

[0018]

According to one embodiment, the liposomes of the invention may be further
modified with poly(ethylene glycol). Theterm "poly(ethylene glycol)" (also referred
to as"PEG"), as used herein, refers to a polymerized polyether of ethylene glycol.
PEG of any desired molecular weight may be used for the invention, but the molecular
weight of the PEG is preferably 500 or greater, more preferably 1000 or greater and



Examples of drugs that may be used include any anticancer agents such as irinotecan and
doxorubicin. Preferably, a drug encapsulated in the liposomes of the invention is an anticancer agent
that acts on cancer such as MTC, and more prefer@bly irinotecan. The drug "irinotecan” (also referred
to herein as "CPT-11") is a water-soluble derivative of camptothecin, and it is converted to the active
form SN-38 by carboxyesterase, and inhibits topoisomerase. Administration of CPT-11 is known to
produce side-effects such as diarrhea, enteritis, myelosuppression, nausea, vomiting, melena,

intestinal ORsigHcHR BRAdUL? t@@bra? i THe iR BRe P e €860, 6B T-LL for example
may be less t fera no grea an 25 m ht more
preferably rftf%a?é%a'é/r Qﬁ@ﬁ%ﬁ?%ﬁ?ﬁ;ﬁ 'ﬁ%%%@%?’rgf?it’ rBrEf%?’ff&ﬁgf& an 15 mg/kg
body weighexanlet Iﬁ@t@m/&ﬁmwwwgdﬁm@fgmm%%ast 2 mg/kg body welght more
preferably ghtgagt 5 mg/kg body weight and most preferably about 10 mg/kg body weight. According to
the invention, the dﬁa eofatdrugﬁydgt CPT-1 e reduced, t aIIowm ﬂpe 8 - various
side-effects convention Iy associate W\% |8§P gdsesﬂzg ‘fng?we%o&y Welg tt) 0BE aeViated. [0026]
itk Hacasoaelgelar Baapleor s iRgaisr ainid & ls%’t
Vomiting is ¥frifd DpeoReS T eNeme PEge 6F s 14 AGEeBF causing
reduced Q@kemrpattfrataér@mimmem@ﬁse@t@yweimmdrelpmabl;a& antispewretqieaeents and

antiemetic %ng tc cretion, and
plays a part cul ef cﬁant roI% ogr%ﬁg)?g‘n%t’g%eeﬁpédvgr’b %ﬁ%ﬁgﬁﬁﬁﬁﬁaﬁﬁc the
antispastic BYAREh M{ﬁl%&%@%ﬁéﬁé%%@%ﬁg%% TGitstsoe eSS for palliative
care, and ctatnelmetmmietsamamuatmn ufeaemmnhsmﬁmef;wMWMbmebdtmgemgmatasﬂmphme

AII105 111 (o oo AR ER B pol el WWW&% coll

urr reatment wi used as a presc )\ rs cellular
selectivity, & @ééés ?ﬁ?aﬂ’o%]i@ﬁrqtpégﬁr 6%&9(/?&%958%%@@[‘ %ﬁfé?r/ﬂs %undlng pain
regions. Howmem,trbyoamﬁtummeﬁwmmwamﬁedﬂmegm@pemadﬁged ltipagomesombination
Witlh Oct, Iit is aqa@ialmé@u@fg\édﬁowme@ﬁegﬁ\&tt%&ﬁmHgt@w%nhw}wlinﬁyer@vgﬁﬁaime it i cell
selectively a int S ing regions of pain, and accumulates in both tissue and cells
surroundin %a@ of Oaﬂc %}é?t%ﬁtﬁfg&cj%ﬁjular selectivity of Oct. [0027] Administration of the
medical co?fﬂﬂ?&lion of the invention may be either systemic administration or local administration. The

route of administratigpmmm@mmi d'mg'nedtrmd@smabwmdaeouec@tdhwtanaemhmaperitoneal,
intramuscul&&gﬁ aﬁﬁ{? rﬁpglcgl sﬁg ttigdrg(egtil yffb‘rr leip desired
in th i

components use armaceutica s such as excipient ents or_stabilizers. [0028] The

medical coMhaS8& tlaf‘ﬂtﬂamé'&?ﬁl 415020880434 Rg Wﬁ‘??ﬁﬁ%@?%s cytotoxicity
fora canceamtbthﬂemddllhgrm MhW@EGﬂMagatBéQQeEE@I-BﬁﬁlﬁbmemmﬁnMIfmmmn may also

be evaluategay $xaan 59 (URAAERRI P UNOBhIasE A af*ﬁi'PEtE' r?nﬁ The
I(lfe Iengthe%ng effect Oyé]ﬁf%g%d&@%gﬁﬁ%ofﬁfﬁ%%ﬁ? flf?v fn lon carﬁgn%%% te the ZoILS .
increase o W 0 ys of treate
group) - (mé&&@ﬁ&@&%@@m@hm@@dd Rrokandsuiieiaodagsixictatrol group)] X 100(%). For
example, wiggzghysiological saline is used as the control, the %ILS may be 100 or greater, preferably

-9- 120 or greater, O %‘6?6%5)?9%{?# %rr%'ﬁ S SVE méeh%e%\%t? %}%% egéﬁ&tg{rxand yet more

preferably 200 or greater. present inventors have s sing a_ composition of the
invention céﬁ@ﬂ?ﬁk@@@’ﬂ%&%ﬁ%‘ﬁ@%ﬁ@@éﬁ@’@&@ﬂmwﬁﬂéﬂI@Qa%%ﬁ@d?é@ﬁ?tdﬂr@WTC in vivo,
even after dipgsaches st EdrombursldtbrS8TRIinated. Treatment of MTC has conventionally been
performed bysrgical excision. The efficacy of irinotecan for MTC has previously been suggested, but
the side-effects are serjous, and no effective drug thera %y has been established. The present invention

is the first to dlscloézeugi?ﬁ%c%@éaﬁfmmﬁﬁa? RreaReiby 0P ﬂ@t%@ﬁ%&ﬁgﬂp\%@%nd
prevention amcancef Bichi asadt CpddoepresEhe idrtentonsthby ¢helsmdonhdf that-PEG-DSPE

non- drutg eﬂ@@\ﬂﬁéﬂ?@ﬁglg%ﬁ@&eﬁﬁ?m?é?m%mﬂy‘ugde%az%'WYH@E\WL&Q#'|S ((j)?t has
convention een se as a ostatin receptor-de ic a or as.a Jjgand for
targered deGhy P e U SR U L An ity QA eD g siel amEind
unexpected@cbb’ilﬂ@lfe%ld:ytotoxmlty The in vivo effect on MTC exhibited by the medical composition of
the inventigoozay possibly be additive or synergistic reinforcement of the effect of encapsulated

CPT-11 by Oct-mo I t nt using
medullary thyroid c%ﬁ#&#ﬁgé@r‘%ﬁ% m%ﬂi{%ﬁl e%ﬁﬁﬁég‘?? %W%g@{ﬂ?é %@ a(y)nPOSr[tB(g3 Icine produced
complete refARESRBIESIHD LapRady pr’aff‘tfawgﬂﬁ|§§%?ﬂ§mﬂ”@rﬁ5@nd?%0§ﬁ@ 19 RBFRIRand
CPT-11-encapsulating nanomedicine. Since this is attributed to an augmenting effect by optimal

modification with Oct, the Oct-modified nanomedicine of the invention is expected to have the same
effect for other anticancer agents as well. [0031]



The present invention will now be explained in detail through the following examples, with the
understanding that these examples are in no way limitative on the invention. EXAMPLES [0032]
Example 1: Characterization of Oct-modified liposotes (1) Preparation and modification of liposomes
Distearoylphosphatidylcholine (DSPC, NOF Corp.) and cholesterol (Chol, Wako Pure Chemical
Industries, Ltd.) (molar ratio = 55:45, weight ratio = 80 mg:32 mg) were dissolved in ethanol, and a
rotary evaporator set to 70C was used for removal - 10 - of all but a trace amount of the ethanol. An 80

mi Phyic aeibiRR e WiipndiYRCalRl (esaig das t@éudﬁtﬁ%a RELSR Wit tiieihgHeiaaine was
added theretq, and the alne mixture was v orous Egré(gj%r 9 mlrr%ge:[es whilé _heating at 70C, to
obtain ||pos‘6§{§§‘anﬁ%3“§b{ ﬁpo'sfg‘ﬁﬁé@’ P{&remove the
remaining dnmmt@m?{aéllhre@mqumméwwmmgémeﬁblaﬁpm«mtm%O nm. The external
solution wawmmgq@gvﬂmtmz@@ﬁw (261 bRE Fiand AhedYhNRGrhaibhd &) Exnes filtration
using Seph §FX 050, and the Ilg&some rac‘t? as cgllected r\]/V ko Phos holéald Eesté ako Pure
Chemical Int ustrleglq_%r Was geed to'm rél)su(raé K BSPEX6h Gfsposome

conc tre\flon (o) e coliecte

fraction. Théﬂb@ﬁlhﬁlE%Hﬂ@ﬂ%&@%@l@@ﬁd@%%e&6%@@@%@@@@@%%@@%&% and the
DSPC:Cholhasdaliettititty56r4£ancd®QisSlie.  The isnetatmor(i6oiing LiseY alelitidensiog) GehidHd.)

water- solu %Igﬂl m/@&y@&%@ﬁéﬁbwg?ﬁmﬁ{w& 9 GicdAdd total lipid =

0.6:1 (Welg t ratl € mixture was incu to encapsulate the CPT-11.

For doxorubfths! (B9 Wﬁl%'gfiﬁ\@éf?é e SPIITELSEHLEr 95 Wﬁ@ﬁﬁ%ﬁ%‘aﬁﬂﬁ ¥mes, DXR was
added to Dhm\lcniedi lpyithe Ge80bi ZWalgjwwtlm)) saaditretynneatir eanes inssubatiesl@nEECdDdr 25 minutes to

accomplish@NeARRYIALOM AP IBFIRANPEMRS CIMBRIFISCRBHTAWASIBRIRA thé Qihdee for 5 minutes
to suspend t%? rﬁﬂctlon Tlhe non- enca sul ted dru was remﬂved by gel flltratlon usdneg fSephadex
050, to obtaifl GRMOUTH ﬁ’ﬁ‘&%ﬁ‘?&%‘ %66%2? USHR 3 Bb A TieisHP Provi

octreotide- mﬁiﬂ@@h;&@@héagew:@gwmeammﬁ@bmmmnm@lamﬁermamimg, KNC
Laboratorieffprovedtdovamprgaeashts the previously obtained CL to 0.25, 0.8, 1.0, 1.2, 1.4 or 1.6 mol%
of total Iipoi @é}j lipid, and the obtained mixture was heated at 60C for 20 minutes (modification after
preparation btain "0.250ct-CL", "0.80ct-CL", "1.00ct-CL", "1.20ct-CL", "1.40ct-CL" and "1.60ct-CL"
as Oct-modified Ilpﬁﬁﬁ@Wﬁ@EﬁMHﬁ%f%@&W he@@@dated ipghel] 1pospIogs Ghe
procedure Wasi n%nedmutAJsinL@ Bxptye eddapbaliaceDict tRE Sdnsiihtionedali petionesby4pididy weight

ratio = 5.68 !Eag%nﬁ&ctgm lv@éq)‘g ian before
prepraratiortl [00 i 4 EGylate no!r#StOct- odified posomgﬁﬁsﬁiﬁ were pr algeoifl?Jt %naddlng
methoxy-p(ﬁg:: I @@Pﬁ%ﬂ'%@@ 8@48?%8@%%@%*%&&(@@@ F Corp.) at
1.6 mol% ir&hdmuf QotepEteRE R B [6886]4:1, and)necg@itenttmjslllhmﬂgfﬂmhbjonmgreme prepared by
the same pragedusa andherRAYRsigRAHRH HygrererRHaling liposomes, except that no drug

(CPT-11, D%B%S]

Examples of drugs that may be used include any anticancer agents such as
irinotecan and doxorubicin.  Preferably, adrug encapsulated in the liposomes of the
invention is an anticancer agent that acts on cancer such as MTC, and more preferably
irinotecan. The drug "irinotecan” (also referred to herein as"CPT-11") isa
water-soluble derivative of camptothecin, and it is converted to the active form SN-38
by carboxyesterase, and inhibits topoisomerase. Administration of CPT-11 is known
to produce side-effects such as diarrhea, enteritis, myel osuppression, nausea, vomiting,
melena, intestinal obstruction and interstitial pneumonitis. The drug dosage, in the
case of CPT-11 for example, may be less than 30 mg/kg body weight, preferably no
greater than 25 mg/kg body weight, more preferably no greater than 20 mg/kg body
weight and even more preferably no greater than 15 mg/kg body weight, and at least 1
mg/kg body weight, preferably at least 2 mg/kg body weight, more preferably at least 5
mg/kg body weight and most preferably about 10 mg/kg body weight.  According to
the invention, the dosage of a drug such as CPT-11 can be reduced, thereby allowing the



was encapsulated. [0037] (2) Characterization of Oct-modified liposomes The size (nm) and zeta
potential (mV) (using an ELS-Z2 by Otsuka Electronics Co., Ltd.), and the CPT-11-encapsulating rate
(%) were measured for the obtained Oct-modified-lpesomes (0.250ct-CL, 0.80ct-CL and 1.60ct-CL)
and unmodified liposomes (CL) and PEGylated non-Oct-modified liposomes (SL). The drug
concentration in the liposomes was measured using an UV-1700 PharmaSpec (Shimadzu Corp.) at
480 nm for DXR and using a Wallac ARVO SX1420 Multilabel counter (PerkinElmer) at an excitation

wavelengiiel 3 4R e LoAtrs AL MR T ROMREC B dlfssa s of the

liposomes with 1% Triton. The results are shown in Table 1 as mean SD 038 [Table 1]
Formulatio Emﬁﬂ ta potential (my) CPT-11-encapsulating efficiency (%) CL 151.9 5.5-5.1 0.1
75.6 1.9 [0026]

Vomiting is an occurrence following anticancer agent therapy or surgery.
Thisisafactor causing reduced QOL for patients. Vomiting is suppressed by using
drugs such as antisecretory agents and antiemetic drugs, either alone or in combination.
Oct can rapidly reduce gastrointestinal secretion, and plays a particularly important role
for patients with advanced intestinal obstruction for which the antispastic drug
hyoscine/butyl bromide isineffective. Oct is used as atherapeutic agent for paliative
care, and can be used as concurrent treatment with other palliative care drugs such as
morphine, hyoscine/butyl bromide and haloperidol (Ripamonti, C. I. et a., European
Journal of Cancer, 44:1105-1115 (2008)). Currently, treatment with Oct used as a
prescription drug offers cellular selectivity, but because it is not nanosized, it can
provide no selectivity for tissue surrounding pain regions. However, by formulating an
Oct-modified nanomedicine encapsul ating a drug in combination with Oct, it is possible
to provide amore effective therapeutic agent for paliative care, sinceit selectively
accumulates in tissue surrounding regions of pain, and accumulates in both tissue and
cells surrounding regions of pain due to the cellular selectivity of Oct.

[0027]

Administration of the medical composition of the invention may be either
systemic administration or local administration. The route of administration may be
any desired route such as intravenous, subcutaneous, intraperitoneal, intramuscular or
intranasal. The medical composition of the invention may further contain desired
components used in the field of pharmaceuticals, such as excipients, diluents or
stabilizers.

[0028]

The medical composition of the invention may be evaluated in vitro based on
an index such as cytotoxicity for a cancer-derived cell linesuchasMTC. Further, the
medical composition of the invention may also be evaluated by examining tumor size or
survival ratein vivo, such asin an animal.

[0029]

The life-lengthening effect of the medical composition of the invention can be
evaluated by the %ILS (increase of life-span) calculated according to the following
formula: [(mean survival days of treated group) - (mean survival days of control
group)/(mean survival days of control group)] x 100(%). For example, when
physiologica salineis used as the control, the %ILS may be 100 or greater, preferably



0.250ct-CL 141.3 6.1-11.2 3.582.5 2.7 0.80ct-CL 141.6 9.4-17.8 6.9 84.0 7.4 1.00ct-CL 153.9
6.2-18.1 4.3
-9-

120 or greater, more preferably 150 or greater, even more preferably 180 or greater and
yet more preferably 200 or greater.
[0030]

The present inventors have shown that using a composition of the invention
can suppress tumor size increase and extend animal life, and completely cure MTC, in
Vivo, even after drug administration has been terminated. Treatment of MTC has
conventionally been performed by surgical excision. The efficacy of irinotecan for
MTC has previously been suggested, but the side-effects are serious, and no effective
drug therapy has been established. The present invention isthe first to disclose a
medical composition that is effective for treatment, palliative care and prevention of
cancer suchasMTC. The present inventors have also found that
non-drug-encapsul ating liposomes containing Oct and PEG exhibit cytotoxicity for
MTC cells. Oct has conventionally been used as a somatostatin receptor-detecting
diagnostic agent, or as aligand for targeted delivery of drugs, but
non-drug-encapsul ating Oct-modified liposomes themsel ves unexpectedly exhibited
cytotoxicity. Thein vivo effect on MTC exhibited by the medical composition of the
invention may possibly be additive or synergistic reinforcement of the effect of
encapsulated CPT-11 by Oct-modified liposomes. In an in vivo tumor bearing animal
model experiment using medullary thyroid carcinoma (C cells), a CPT-11-encapsulating
Oct-modified nanomedicine produced complete remission, in contrast to partia
remission by the free drug and a non-ligand CPT-11-encapsul ating nanomedicine.
Sincethisis attributed to an augmenting effect by optimal modification with Oct, the
Oct-modified nanomedicine of the invention is expected to have the same effect for
other anticancer agents as well.

[0031]

The present invention will now be explained in detail through the following
examples, with the understanding that these examples are in no way limitative on the
invention.

EXAMPLES
[0032]
Example 1: Characterization of Oct-modified liposomes
(1) Preparation and modification of liposomes

Distearoylphosphatidyl choline (DSPC, NOF Corp.) and cholesterol (Choal,
Wako Pure Chemical Industries, Ltd.) (molar ratio = 55:45, weight ratio = 80 mg:32
mg) were dissolved in ethanol, and arotary evaporator set to 70°C was used for removal



1.20ct-CL 134.2 54 -15.3 1.9 1.40ct-CL 147.6 2.4-17.3 4.7 1.60ct-CL 136.6 3.2

-10-

of al but atrace amount of the ethanol. An 80 mM phytic acid (1P-6) solution
(Nacala Tesgue, Inc.) adjusted to pH 6.5 with triethanolamine was added thereto, and
the obtained mixture was vigorously shaken for 5 minutes while heating at 70°C, to
obtain liposomes. The obtained liposomes were again processed with an evaporator to
remove the remaining ethanol. The ultrasonically treated liposome sizes were
approximately 150 nm. The external solution was exchanged with HBS buffer (20
mM HEPES, 150 mM NaCl, pH 7.4) by gél filtration using Sephadex G50, and the
liposome fraction was collected. Wako Phospholipid Test (Wako Pure Chemical
Industries, Ltd.) was used to measure the DSPC concentration of the collected liposome
fraction. Thetotal lipid content was calculated based on the determined DSPC
concentration and the DSPC:Chol molar ratio (55:45).

[0033]

Anirinotecan ("CPT-11", Y akult Honsha Co., Ltd.) water-soluble solution (10
mg/ml) was added to the prepared liposome solution to CPT-11:total lipid = 0.6:1
(weight ratio), and the mixture was incubated at 60°C for 60 minutes, to encapsul ate the
CPT-11. For doxorubicin ("DXR", Wako Pure Chemical Industries,
Ltd.)-encapsulating liposomes, DXR was added to DXR:total lipid = 0.2:1 (weight
ratio), and the mixture was incubated at 60°C for 25 minutes to accomplish
encapsulation.  After incubation was complete, cooling was carried out on ice for 5
minutes to suspend the reaction.  The non-encapsulated drug was removed by gel
filtration using Sephadex G50, to obtain unmodified liposomes ("CL").

[0034]

An agueous solution of octreotide-pol y(ethylene
gl ycol)z400-distearoyl phosphati dyl ethanol amine (Oct-PEG-DSPE, KNC Laboratories
Co., Ltd.) was added to the previously obtained CL t0 0.25, 0.8, 1.0, 1.2, 1.4 or 1.6
mol% of total liposomal lipid, and the obtained mixture was heated at 60°C for 20
minutes (modification after preparation), to obtain "0.250ct-CL", "0.80ct-CL",
"1.00ct-CL", "1.20ct-CL", "1.40ct-CL" and "1.60ct-CL" as Oct-modified liposomes
(Oct-CL).

(Method of preparing 4.40ct-CL)

For 4.40ct-CL, the procedure was carried out using DSPC, Chol and
Oct-PEG-DSPE (molar ratio = 55:45:8.8; weight ratio = 5.68 mg:2.28 mg:6 mg),
accomplished by the same methods as for CL (modification before prepraration).
[0035]

PEGylated non-Oct-modified liposomes ("SL") were prepared by adding
methoxy-poly(ethylene glycol).000-distearoyl phosphati dyl ethanol amine (PEG-DSPE,



-19.5 1.387.2 29SL 144.7 1.6-20.1 1.6 81.9 4.5 [0039] The zeta potential of the liposomes
decreased with increasing octreotide (Oct) concentration (0 to 1.6 mol%). This suggests that the
liposomes had been modified with Oct. The final Ott eoncentration after modification of the liposomes
was measured using an Oct-ETA kit (Peninsula Laboratories) after 1:1000 dilution with 1% Triton, and
the amount of Oct of the Oct-modified liposomes were all greater than 70% of the theoretical value.
The CPT-11-encapsulating efficiency was >82% for all of the liposomes other than CL. The mean

diameters %qufaﬂa]gqsgma%qﬁ&%doﬂ@&%%@jed CPT-11 concentrations were unchanged
at 4C in - 12 - dark surroundings. [0040] Example 2: Effect of Oct

during at le 81
concentratlgﬁ(5 ﬁﬂ]tracellular uptake

Non-drug-encapsul ating liposomes were prepared by the same procedure as the
above-identified drug-encapsulating liposomes, except that no drug (CPT-11, DXR)
was encapsul ated.

[0037]
(2) Characterization of Oct-modified liposomes

The size (nm) and zeta potential (mV) (using an ELS-Z2 by Otsuka Electronics
Co., Ltd.), and the CPT-11-encapsulating rate (%) were measured for the obtained
Oct-modified liposomes (0.250ct-CL, 0.80ct-CL and 1.60ct-CL) and unmodified
liposomes (CL) and PEGylated non-Oct-modified liposomes (SL). Thedrug
concentration in the liposomes was measured using an UV-1700 PharmaSpec
(Shimadzu Corp.) at 480 nm for DXR and using a Wallac ARV O SX 1420 Multilabel
counter (PerkinElmer) at an excitation wavelength of 375 nm and a fluorescent
wavelength of 535 nm for CPT-11, after disruption of the liposomes with 1% Triton.
Theresults are shown in Table 1 as mean +SD (n = 3).

[0038]
[Table 1]
Formulation Size (nm) Zetapotential (mv) CPT-11-encapsulating
efficiency (%)
CL 151.9+55 -51+0.1 75.6+19
0.250ct-CL 141.3+6.1 -11.2+35 825127
0.80ct-CL 141.6+£9.4 -17.8+6.9 84074
1.00ct-CL 153.9+6.2 -181+43 -
1.20ct-CL 134.2+54 -153+£1.9 -
1.40ct-CL 1476+ 24 -17.3+4.7 -
1.60ct-CL 136.6 + 3.2 -195+1.3 87.2+29
SL 1447+ 1.6 -201+1.6 81.9+45
[0039]

The zeta potential of the liposomes decreased with increasing octreotide (Oct)
concentration (0 to 1.6 mol%). This suggests that the liposomes had been modified
with Oct. Thefina Oct concentration after modification of the liposomes was
measured using an Oct-EIA kit (Peninsula Laboratories) after 1:1000 dilution with 1%
Triton, and the amount of Oct of the Oct-modified liposomes were all greater than 70%
of the theoretical value. The CPT-11-encapsulating efficiency was >82% for all of the
liposomes other than CL. The mean diameters of all of the liposome types and the
encapsulated CPT-11 concentrations were unchanged during at least 1 month at 4°C in



TT cells (obtained from European Collection of Cell Cultures (ECACC)), a human medullary thyroid
carcinoma cell line that highly expresses somatostatin receptor (SSTR), were seeded in Ham's F-12
culture medium supplemented with 10% heat-inacti?ated fetal bovine serum (PBS) in a 6-well plate at
a density of 104 cells/well, and cultured for 72 hours. To the cells there was added medium (2 ml/well)
containing 0.250ct-CL, 0.80ct-CL, 1.00ct-CL, 1.20ct-CL, 1.40ct-CL, 1.60ct-CL, 4.40ct-CL or SL at 50
jig/m1 as the DXR concentration, and incubation was performed at 37C for 1 or 2 hours. Since CPT-11
is not excite(%,lp(ysmpowﬁ@gths listed below, liposomes encapsulating DXR instead of CPT-11 were
used for thvj e@ﬁnple. Thé medium was removed and rinsing was performed 3 times with PBS (pH
7.4), after RRPIntracellular uptake of the liposomes was analyzed using a FACS Calibur flow
cytometer (Beawpleickihedrof €ogiippeeeniith on488i ninacatldariopidser, and CELL Quest software

(Becton-Dickinson ngr@w@mp&@ﬁg@l@ﬁmm@éﬂl@m§ eTintenpities after 2 hours
of culturing are show |n F In Fig..1, 0. 25 4 16,44 an represent the results
for 0.250ct- IEH_ ?PéB %?_69&' ]inf&c?%l_gq 8?6?@%328‘ ?Iﬁ a'rﬁl)d SL, respectively,
and the "*" W@I ﬁE&byV@@a@gI%wwme% Wﬁéf@ﬁ@W'Wt%W'MAs shown in
Fig. 1, intrapefivinadiiviake 4. BoAckeCirandrBYor-&6-wals pidteestlavieishaof S0*tbell suasl Inot modified

with Oct. Al | n e other
hand, mtrac&cf u?&ﬂ% fﬁgﬁg 1ﬂ g)l Efccfo‘if‘r%%%é!%mg%w ﬁe &Q%ﬁ%%gf %@1]\24;? Jﬁéra{hgn the
others. ThaPi&® ﬁgtﬁé@ﬂg%ﬁéc@@ﬁ Hméeﬁ@%&]‘pté@%t Sseh RSPt Gikiction at a low
Oct concenﬁhﬁmﬁ@ughrﬂauﬁedjﬁmeopumtmméabmﬂ hé&Mtiahersgs Patnmddifigatofoatla high Oct
o1 600t O T ot b e e
increase waSGHSHIRIEP \@XJDS'L Sﬁﬂaétﬂp¢%%@swﬁrt?é€8%f r bbﬁ&ﬁ@'@&‘? CL B&@%HWH’@lncrease ina
manner degemeead andfinisigiviasipes oot} EresmwithPBD Mmpetidycfittibitioh iesiecellglar A
CompetitiVedﬁM@tB?ﬂH@ﬁfme&Céﬁd ' an&e@ganblmomm@dmm&ular uptake observed

in Example es ! ce v to atl tor ( R |f| I I
DXR-enca é%ctmgq @_E%H(ﬁ ﬁi Mo gﬁnt]h% Orré!s?)enr\?ége%rﬁ ree &EIII(EHS ntlyavodE ies GmbH)
in a 20-fold @m%@ﬁé‘mlmﬁ&ﬂﬁ?ﬂ)@t”@ﬁ@ FeRYursTia seEtiR Imean URRPeSAGmetry. As a

result, the exeesstiesfter Q¢iotid obtlaitfmngmresIaIJWanptgke oflih.BRLtE0.25 h&@8enspn. for this is not

fully undersih “LLH‘&?H%HII qéﬁﬁé’?o? Iﬁkta%@gﬂr&tp_/ cif&%f dified liposomes
an 4

for SSTR is ree Qct. |004 Next, T ake of DXR-enca atlng 1.60ct-CL at
e or 3 M ST ho ke 651G e SRR LR L APy
1.60ct-CL (Ediptyes.86etiQLogl br Egnidigabt dif erarwethmw &t §paniiedyl by flow cytometry. The results
showed inh[@@}m in all cases, but the intracellular uptake in the presence of
Asshownin Fig. 1, intracellular uptake of 0.250ct-CL and 0.80ct-CL was
rather lower than SL that was not modified with Oct.  Also, no significant difference
was found between 0.250ct-CL and 0.80ct-CL. On the other hand, intracellular
uptake of 1.40ct-CL, 1.60ct-CL and 4.40ct-CL was significantly higher than the others.
That is, no augmenting effect on intracellular uptake is observed with Oct modification
at alow Oct concentration such as used in the prior art (about 0.5%), whereas Oct
modification at a high Oct concentration (1.6 mol%) is effective for exhibiting
cytotoxicity.
[0042]
The fluorescence intensity of 1.60ct-CL after 2 hours of incubation increased
2-fold of after 1 hour incubation, but no such increase was observed with SL.  In other
words, intracellular uptake Oct-CL was shown to increase in a manner dependent on
incubation time.
[0043]
Example 3: Competitive inhibition test



Empty Oct-CL was about half that in the presence of Empty SL, indicating highly significant
competitive inhibition of intracellular uptake by Empty Oct-CL (Fig. 2(B)). The competitive inhibition is
shown schematically in Fig. 2(A). In addition, confd@! microscope observation revealed that the
encapsulated drug (DXR) had been taken up into the nuclei (Fig. 3). Thus, uptake of
drug-encapsulating 1.60ct-CL into the nuclei was shown to be dependent on Oct modification. [0045]
Example 3: Cytotoxicity test (1) Cytotoxicity test using CPT-11-encapsulating liposomes TT cells

were seeded into a R&-uslnlAle AhALARTSAAL AN REINEY BsIvRAFBRcHbr AdQRECL Or SL was
added thereto a arious ¢ ntratio rior tq incubation for 48 hours, 72 hours and 96 hours. Next,
after rlnsmd'm gﬁ %g%%(ﬁgn i'?l%* (Leh% é%l?ep W?gsngogaﬁ'iﬁcﬁgcﬁﬁt%ratones) was
added at 10$8TBer m&lmfwlM)TmeeﬁbWbant@mmmﬂmmbéﬁﬂe@La@d@@ (RM) was
calculated. AinglrR#)IF5tREDRREMER BT TreBlod (REHEAHRRIG & e IHaliEnfdfepPdRM) 48 hrs 72 hrs
96 hrs Freeeg(:g&& 1n9100 n%‘a% l371%1%or 2 hours was examined by flow cytometry. Asaresult,

the excess of free Oct did not affect intracellular uptake of 1.60ct-CL. The reason for

thisis not fully understood, but the results mentioned above suggest that the affinity of

Oct-modified liposomes for SSTR is higher than free Oct.

[0044]

Next, TT cell uptake of DXR-encapsulating 1.60ct-CL at 37°C for 2 hours, in

the presence of a 2-fold volume (258 pL) of non-drug-encapsulating empty 1.60ct-CL

(Empty 1.60ct-CL), or Empty SL as a control was examined by flow cytometry. The

results showed inhibition in all cases, but the intracellular uptake in the presence of

Empty Oct-CL was about half that in the presence of Empty SL, indicating highly

significant competitive inhibition of intracellular uptake by Empty Oct-CL (Fig. 2(B)).

The competitive inhibition is shown schematically in Fig. 2(A). In addition, confocal

microscope observation revea ed that the encapsulated drug (DXR) had been taken up

into the nuclei (Fig. 3). Thus, uptake of drug-encapsulating 1.60ct-CL into the nuclel

was shown to be dependent on Oct modification.

[0045]

Example 3: Cytotoxicity test

(1) Cytotoxicity test using CPT-11-encapsulating liposomes

TT cells were seeded into a 96-well plate at adensity of 10* cells/'well, and free

CPT-11, 1.60ct-CL or SL was added thereto at various concentrations prior to

incubation for 48 hours, 72 hours and 96 hours.  Next, after rinsing the cells with PBS,

a coloring reagent (Cell Counting kit-8, Dojindo Laboratories) was added at 10 pL per

well (100 pL), the absorbance at 450 nm was measured and IC50 (uM) was calculated.

Theresults are shown in Table 2.

[0046]
[Table 2]
Formulation IC50 (uM)

48 hrs 72 hrs 96 hrs
Free CPT-11 134 6.6 2.2
1.60ct-CL 35.7 8.7 14
SL 34.4 8.0 2.3
[0047]

Asshown in Table 2, the cytotoxicity increased with timein all cases. The



35.734.46.68.78.02.21.42.3 [0047] As shown in Table 2, the cytotoxicity increased with time in all
cases. The - 14 - 1C50 value for SL at 96 hours was approximately the same as for free CPT-11. On
the other hand, the cytotoxicity of 1.60ct-CL was lalder than free CPT-11 at 48 hours, while at 96 hours
it had increased over that of free CPT-11 by about 1/2 of free CPT-11. That is, while cytotoxicity was
observed with all of the drug-encapsulating liposomes, the cytotoxicity was enhanced after prolonged
incubation when using Oct-modified drug-encapsulating liposomes. It was also confirmed that this is

CPT-L1 oyt e s Bed ot ERiRlLEy %}Wé*ﬁ%*‘ﬂ%%%ﬁcﬁ ooniT0048] )
Cytotoxmﬁﬁ%ﬁ%@ﬁ%t%ﬁya a‘g fig qu'p gﬂ} 8[ %Qﬂuéﬁove suggested
the possubum;htlmteattmmamétadlpmeaa@tah@rﬁwoéﬁ,eaﬂiﬁaﬁa@mhwg&m, e €Y tdtbxicity in
addition to GRE51yMexbyRofXPERY GRS W8 AMMCMICETdHESHIRGgNatSp R T ad A i‘p@g@,ﬁh@ting
Iiposomes orj% toe aluate t eeff of the Ilgaqéj %331%3 &:Lotoxmlt é&emfoc?\ to TT cells
seeded in a%% EP é/t\ﬁere Were %H@E el - modlyed posomes éﬁ mpty SL),
without the @W&ﬂ'mdlﬁ@%&ﬂe@onb@ﬁ%ﬂéﬁﬁfﬂmﬂmﬂﬂ8.'& e toaepelerated

non-drug-engaasiilalin otk esl Yraeproeditididittesmssddsmdshbh 8¢i-ihatdngdheg-encapsulating

o ; ;
;‘e“rf?r?r!fd??m?ﬁ A B A e ™
absorbance¥¥%8b nm was measured. The Empty 4.40ct-CL was prepared in the same manner as
Example 1 [6@48]:& that initially Oct-PEG- DSPE was added to DSPE:Chol:Oct-PEG-DSPE = 55:45:8.8
(molar ratlcng@ﬁdﬁ)erT@ WSW ﬁ{{g Eﬁésg Hficult with a concentration higher than
1.6 mol%, due to thﬁlg%ﬁvﬂ ttseaase%r%edtgb%fvggﬂggeﬂ the po: Bl}ltll that Oct-modified

liposomes themselves, as ligands for targeting, have cytotoxicity in addition to CPT-11.

Next, a cytotoxicity test was conducted using non-CPT-11-encapsul ating liposomes, in

order to evauate the effect of the ligand (Oct) on cytotoxicity. Specifically, to TT

cells seeded in a 96-well plate there were added PEGylated non-Oct-modified

liposomes (Empty SL), without the encapsulation of different concentrations of drug

(0.042-8.4 uM Oct), non-drug-encapsulating 1.6 mol% Oct-modified liposomes (Empty

1.60ct-CL), non-drug-encapsulating 4.4 mol% Oct-modified liposomes (Empty

4.40ct-CL) and free Oct as a control, and incubation was performed for 96 hours.

After rinsing the cells with PBS, a coloring reagent was added and the absorbance at

450 nm was measured. The Empty 4.40ct-CL was prepared in the same manner as

Example 1, except that initially Oct-PEG-DSPE was added to

DSPE:Chol:Oct-PEG-DSPE = 55:45:8.8 (molar ratio). Thisis because modification

after preparation is difficult with a concentration higher than 1.6 mol%, due to the low

water solubility of Oct-PEG-DSPE.

[0049]

Theresultsare shown in Fig. 4. InFig. 4, the four bars for each concentration

are, from the left, the cell survival rates (%) for free Oct, Empty 1.60ct-CL, Empty

4.40ct-CL and Empty SL, respectively.  Cytotoxicity was observed for free Oct at all

concentrations.  In the liposomes, Empty 4.40ct-CL modified with ahigh

concentration of Oct exhibited particularly high cytotoxicity at al concentrations, and

thiswas higher than free Oct.  This result suggests that high concentration Oct in

liposomes exhibits cytotoxicity.

[0050]

(3) Effect of Oct-CL on phosphorylation of Akt, TSC2 and p70S6K



The results are shown in Fig. 4. In Fig. 4, the four bars for each concentration are, from the left, the
cell survival rates (%) for free Oct, Empty 1.60ct-CL, Empty 4.40ct-CL and Empty SL, respectively.
Cytotoxicity was observed for free Oct at all conceagations. In the liposomes, Empty 4.40ct-CL
modified with a high concentration of Oct exhibited particularly high cytotoxicity at all concentrations,
and this was higher than free Oct. This result suggests that high concentration Oct in liposomes
exhibits cytotoxicity. [0050] (3) Effect of Oct-CL on phosphorylation of Akt, TSC2 and p7056K - 15 -

P ART ST T e e iy ??%ﬁﬁsh.p petween
cytotonicty BPEUTHR R E PSR HL S Fest O B e Lot ino YA Empty
1.60ct-CL onysistigptedhaselen afshikt bm@gmm%}(%(ﬂ@@pdﬂﬂﬂWay was examlned Specifically,
(TT cells WGWSI@AWSC ! f%@ﬁal&@@&féc Ltﬁf@ é‘?eE;ML%@zAk Q%@@mfl @t&m)hor(s%ruﬁ[;ty)SL
amount corre tot e m after whic t (molegular weight: a),
TSC2 (molgcu P%' P18 %’g‘a an a%%/g]é@ﬁ{ eI;tr?11 (Snﬁ)afec:lﬂyar Rl I'JﬁgjkDa, 85 kDa) in cell
extract (proﬁéi?\clﬁgaﬂlga/[’éﬁé?ﬂﬁe?@@l@@ﬁ@ﬁﬁéfé’é’e@oﬁﬁdvﬁétgmlﬁﬁ @vé@@e@etﬁ%é@ 1y AKE-antibody,
TSC2-antibesty:epitaboHy-anthqsly, ahmmmre@mndmmaemmammmm@m)

phospho-p antibody and
goat anti- raﬁﬁﬁ@@@a )p](]%%g ote %&ﬁ@%ﬁl ass %gg?eggéﬁgdy [0051]

As shown iR 4506, %{HEWE)WWBEWQ E?t éu%%g[ﬂf‘)d rﬁﬁfﬁi‘i %t?UB , but did not affect
phosphorylatdana M&@BFESE@@hEnmety Sild diet svvioaffeat phrﬁ@pimtyl&xhgnAdﬁAkﬂbBS@Z or p7056K
which were eaemigibdayy el KRS ugoBRLS ! ARe sBiny i RhRTRSC Sehftlolf iiated (o

reduced Eﬂﬁﬁﬁﬁﬁ%ﬁ?@%%g &?@U tﬁéﬁf ) SR R B o o O,
instead of uylm@ammtfb@dmmm@nd@nmsmam&m@@m&map@gana@@d oftifect of

CPT-11-en¢ppsielatiagshessimesntibstyR The following test was conducted to examine the in vivo
effect of CP encapsulatlng Oct-modified liposomes. After transplanting 107 TT cells into mice
(ICR nu/nu Lnlce 6-week-old, female, Oriental Yeast Co., Ltd.), tumors with tumor volumes of 100 to

250 cm3 formed., TAERIMIER ga%lﬁg@'ﬂiﬁ‘tﬂfefé"wé’ré ﬁ@ﬁﬁrﬁbt@@@%ﬁhﬂ?ﬁl&ﬂ@%@@@ks (CL) at 10

mg/kg bodypReSsRL, last diiel Ade B ficttahosphionypatiormus S\kash fESCRith Enfpty Sodbihd? et SPE
(1.60ct-CL) f 9% %ol G-DSPE
(1.60ct-SL) p%“%ﬁ?ﬁ%%f%ﬁ szs)tggﬁdwﬁeﬁ RIE? %%ﬁg %q%%% veqlfr)\nFi a control

there was a9 <Rt ﬁﬁﬂ&él&ﬁVﬂlﬁ@gﬁ%gblﬁfeﬁ%@ﬁ@W ﬁh‘é@'ﬁf?ﬁﬂé’t@%ﬂ Mth and 7th
days). The theﬂB&b@WT&B@dythW@é sgriddiesthdened suadditidhesec lie agdushdwn in Figs. 7

and 8. In FighodhRIY15i BRevig stslpsviltianalas ﬁ%ﬁ&@(g&&wﬁm&@fbww squares

h for CL PT logical saline and 1.60ct-SL,
Egéeescfﬂgy%%ﬁéﬁg‘r P A R A SO IR SORH) G B 1.606t-SL, and the

broken arrolW83RHicate free CPY-11 and physiological saline, while * s indicates significant difference
with respectieuabl ér-<EP:85)ofT @pmm%gﬁwg.md.pgmmgiw@wvival rates are shown in Table 3
and Fig. 9. In Fig. 9 FIPE I §cﬂjﬂ ggﬁﬂ S L CL, 1.60ct-CL and
1.60ct-SL, res%ectlve ef@h@?:?)‘ @%S inTa @%ontalns té:@C{/ceﬁlues calculated by the
formula; [(n$e %W%%W%ﬁ&ﬂﬁf%bwm sﬁﬁWé@@?@@ﬁ‘ %AQOT&@%IW(?%an survival
days of contndenfi@R JulriLOO(ee) baitbekivldidegital Celineaby ¢hst Conttatl. Y hensolsmitrheaded "Median”
e BRI e 0B 555 (AT U6 (BRI e Paich gfeUp dRAsieRg of N animals.
[0053] [Table Survival time
administered unmodified liposomes (CL) at 10 mg/kg body weight, as the CPT-11

amount, liposomes modified with 1.6 mol% Oct-PEG-DSPE (1.60ct-CL), and

liposomes modified with 1.6 mol% Oct-PEG-DSPE and 0.9% mol% PEG-DSPE

(1.60ct-SL). The administration was twice (1st and 4th days) through the caudal vein.

As acontrol there was administered physiological saline and free CPT-11 (30 mg/kg),

three times (1, 4th and 7th days). The tumor size and body weight were periodically

measured. Theresultsare showninFigs. 7and 8. InFigs. 7 and 8, the white circles,

triangles, grey squares, black circles and white squares represent the results for CL,



Median (N) %ILS Physiological saline 67.5 (4) Free CPT-11 88 (4) 30.4 CL 103 (4) 52.6 1.60ct-CL
217 (4) 221.5 1.60ct-SL 192 (4) 184.4
- 16 -

1.60ct-CL, free CPT-11, physiological saline and 1.60ct-SL, respectively. InFig. 7,
the solid arrows indicate administration of CL, 1.60ct-CL and 1.60ct-SL, and the
broken arrows indicate free CPY-11 and physiological saline, while "*" indicates
significant difference with respect to CL (p <0.05). The survival times and
cumulative survival ratesare shownin Table3and Fig. 9. InFig. 9, thecircles,
squares and triangles represent the results for CL, 1.60ct-CL and 1.60ct-SL,
respectively. The column headed "%ILS" in Table 3 contains the values calculated by
the formula: [(mean survival days of treated group) - (mean survival days of control
group)/(mean survival days of control group)] x 100(%), with physiological saline as
the control. The column headed "Median" in Table 3 contains the median values for
survival time (days) for each group consisting of N animals.

[0053]
[Table 3]
Survival time
Median (N) %ILS

Physiological saline 67.5(4) -
Free CPT-11 88 (4) 30.4
CL 103 (4) 52.6
1.60ct-CL 217 (4) 221.5
1.60ct-SL 192 (4) 184.4

[0054]

No significant difference in body weight was observed during the measurement
period. When free CPT-11was administered, tumor size increased and no
life-lengthening effect was observed, similar to when physiological saline was
administered. Essentially the same results were seen for CL aswell.  On the other
hand, administration of Oct-modified liposomes (1.60ct-CL, 1.60ct-SL) significantly
suppressed tumor size increase and significantly increased survival time and survival
ratein both cases. Particularly in the 1.60ct-CL treated group, half of the animals
survived for at least 300 days even after suspending drug administration, suggesting
total cure of the tumor.

[0055]

Free CPT-11 exhibited cytotoxicity in vitro (Example 3, Table 2, Fig. 4), in
vivo, it only exhibited the same effect as physiological saline which was used as the
control. It wastherefore difficult to predict an in vivo effect based on in vitro results.
The present inventors have been the first to demonstrate that MTC, for which no
effective drug therapy has been established to date, can be cured in vivo using
Oct-modified liposomes.  Also, the dosage of CPT-11 when using Oct-modified



[0054] No significant difference in body weight was observed during the measurement period.
When free CPT-1 lwas administered, tumor size increased and no life-lengthening effect was
observed, similar to when physiological saline wasiadministered. Essentially the same results were
seen for CL as well. On the other hand, administration of Oct-modified liposomes (1.60ct-CL,
1.60ct-SL) significantly suppressed tumor size increase and significantly increased survival time and
survival rate in both cases. Particularly in the 1.60ct-CL treated group, half of the animals survived for

at least 300dus ruen AftesHeRRNBA A HBAIRIHSIEHIM SHBgRRIAIE0t] SHIRPBRLMOr. [0055]
Free CPT-11 exhibited ¢ tot&é(:lt n. VltrF(l] Exaénggrle , Table 2, Flg. 4 %}[\éf\ﬁa only exhibited the
same effecf%@ﬁ‘%ﬂ‘@% ELINSINETIAR A4S b %@%Pﬂ#%? m SoretifiRiP 1o predict
an in vivo effeatipéstad.on in vitro results. The present inventors have been the first to demonstrate that
MTC, for winigséjo effective drug therapy has been established to date, can be cured in vivo using
Oct-modified liposo . Also, the dosage of CPT-11 when using-Ocimaodified . - 17 - iposomes was
significantly lower tmﬁ&%ﬂf?eégﬁ'ﬁ”‘ﬁﬁ% 55058 99’3]('#1] g)\fﬁl}ériwr&&rc S&E%igs%%wrﬂq[lﬁét the invention
allows CPTPEGIBShe(2ohEr&tl @b d dimykia sasyeveidldr B thramaiddt. o658} 11, and the same
manner, lipphpsstegivatiifiteit n bdifai GlepnadfhiatanatPinite(rR SRIEAR. 88t Birbagi theng/kg body
weight as t : PT-11 | |G ' : IRFstered twice (1st
and 4th dal}s%@ﬁrgt%}ﬁl %g’égﬂéé? @g% @?ﬁ?@nﬁ%@?h?a@@ﬁlﬁqﬁﬁéﬁb%ﬁrﬁgﬁgb%mor volumes of
100 cm3, aAAHHEAYIREF Si28% PeduyREIR R SNV aIGRNE SRS EHISB i ERAFREhsul 88, The
results are sesolvsareBigsvid D) Eihardd, 1P énd-igs. 10,Agsahd, 12, sk Ahite tribinglesngledes and black

triangles regriesei iR uiplc RdFkh fik RiBRyIDlRaiER S, PERASHSYAN Fio. 10, the
" and "#" symbols mdmit% significant alffﬁreme wi;hftnes ct th%t and 1. ?.ct-CL. < 0.05). In this
case as welff; {OMSFRTE Vea§8 V\)Qsja niB8t coﬂﬁie eI@EUeB?Jr%' iR I SR nistered
group, everwiitgiespee) tuibhiragerdtiiacives $nsperbhd. Mukisicaseasushrdugionsivadnaeseen with

non-Oct-magiiethilst botniieidyriggreiRede iert Wadestanifieailyi e gladpeal &Oatde ragministered
group. Indug(griﬁ}l ﬁé)r%ﬁ%%bilgg#)lognhed %?%Crﬂgg ththegrqtiv\?aré %%%égnpr?t\ﬁded a medical
composition for frea ment, pa iStve-care or preven |onp8¥ance_r such as medullary thyroid carcinoma,
which compieseSHpaeskied lodit e mrp@araparilect vges signifigantty MghediR e omposition for
treatment, pgad@dtvelcanemidi gegee giioupof cancer, which comprises liposomes modified with octreotide.
2. The medj PRSIt cording to claim 1, wherein the concentration of octreotide in the
liposomes i'sﬁapgggrﬁ?ﬂ%%gﬁnfgl%. 3. The medical composition according to claim 1 or 2, wherein
the liposom At further modified with poly(ethylene glycol). 4. The medical composition according to
any one of claims 1Ac@rdihgteithéiavigitiSnrtmrese pting dbe dmoedecsé ainyiiesiBpamomwith physiological
saline as thpepRER, bal gl Brédhrevention of cancer such as medullary thyroid carcinoma,

which comprises liposomes modified with octreotide.




5. The medical composition according to any one of claims 1 to 4, wherein irinotecan is encapsulated
in the liposomes. 6. The medical composition according to claim 5, wherein the irinotecan dosage is
no greater than 20 mg/kg body weight. 7. The med®&al composition according to any one of claims 1
to 6, wherein the cancer is medullary thyroid carcinoma.

CLAIMS
1 A medical composition for treatment, palliative care or prevention of cancer,
which comprises liposomes modified with octreotide.
2. The medical composition according to claim 1, wherein the concentration of
octreotide in the liposomes is greater than 0.8 mol %.
3. The medical composition according to claim 1 or 2, wherein the liposomes are
further modified with poly(ethylene glycal).
4, The medical composition according to any one of claims 1 to 3, wherein

the %I LS representing the Increase of Life-Span, with physiological saline asthe
control, is 100 or greater.

5. The medical composition according to any one of claims 1 to 4, wherein
irinotecan is encapsulated in the liposomes.

6. The medical composition according to claim 5, wherein the irinotecan dosage
is no greater than 20 mg/kg body weight.

7. The medical composition according to any one of claims 1 to 6, wherein the
cancer is medullary thyroid carcinoma.



