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DESCRI PTI ON NUCLEI C ACI D COVPLEX AND NUCLEI C ACI D
DELI VERY COWPCSI TI ON TECHNI CAL FI ELD The present

WO poeqsioan rel ates to a nucleic acid conpl ex tPEr/JRA08/070642

persistently reside in a cell and has low toxicity and

hi gh safety, and a conpositionrlfor nucleic acid

delivery. BACKGROUND ART Wth recent devel opnents in

bi ot echnol ogy, a variety JFESSRIFELENaci ds exhi biting
physi ol ogically active functions in cells have been

di scovered. For exanple, it is known that siRNA (snall
NOCBEI@rAGHP RQMPLEXUANS NUGEEdEghGHAt RIS VERYt B@PHRNA IoN

a target gene in a cell, and interferes with the

expression of the target gene (RNA interference) . The
TRRHBICAL yFFEHIACt i on on target gene expression due to

such RNA ipterference.is eful_far _th 1 tigati.an

tr eat ment gbedPg%ggé §§XS gﬂ%yéﬁﬁ%&&gbgo?%éhggﬁggnggid complex
expt essh gremfi sspati§i cegiekesinoa gehke aldidber $ow amkitdiéy and
evel o nt of therapeutic agents using siRNA.is.

EAB SR N pageR. CaRR el Pt I BT Wb ivery.

wat er - sol ubl e macronol ecul es havi ng a negative charge,

they have extrenely | ow intracellular gene delivery

@ﬁ?%@?%%%?é??jresulting in inefficient therapeutic

ef fects ungetngeseerdtheleapl 6smérta Uei BIoBedMdlogy, a variety of
t herapi es., Use of a parrier,(vectorilhas heen_known to,

erFl el e PP Erhi Bl C RN EYSAPLCREFILLY GELHEP ST MRl 1P
velal Nefd YeerdBdshonidal VeEtapleYi (8l iy 86lwnSthat siRNA
have_high nucleic acid introduction efficienc

HemaY br initarcies asc VA i ipeankheVRF SRRy CRopbeite TRIA of a
Ltaggaé'@&l@qtm%geem tahd 1iARUREERLS Giiftth @RE expression of the
cytotoxicity. Therefore, the use of non-viral vectors
iterdesi gent f GNACEnheeEgrenss) i c feoAshiPkbempy ddinsttion on target
BfevLkAleatithOttel 061 4A RNROLAELA AL 1200051 for the

Ich i's already commercially available. Further, a
vatigatton iqi drepthent syfediibiegset symtiame Cseecd it die
ggﬁggﬁgi é%ﬁrességg gﬁp %&E'ggné§%§sgﬁgkeﬂiu ’. %Bd the

contai i ng ananphi phi1Ti ¢ conpoun nd a pol ycat'i on

Uavglqmmanrgﬁbmhedap¢m¢Mae@thBamsimgﬂsﬂRUAa¢sdeXpected.
%%bé¥8£y é%%éggn%cﬂggévgéfas %%gtggtééisoluble macromolecules
having a negative charge, they have extremely low intracellular
gene delivery efficiencies, resulting in inefficient therapeutic
effects under gene therapies including siRNA therapies.

Use of a carrier (vector) has been known to efficiently
deliver genes into cells. Vectors include viral vectors and non-
viral vectors. Viral vectors have high nucleic acid introduction
efficiency; however, there are various unknown safety aspects
including pathogenicity, immunogenicity and cytotoxicity.
Therefore, the use of non-viral vectors is desired for clinical
applications.

Examples of non-viral vectors include Lipofectamine
™2>000, which is already commercially available. Further, a
cationic lipid with a specific structure (see, Patent Document 1),

and a composition (see, Patent Document 2) containing an
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conducted by first mxing the nucleic acid to be
delivered with the non-viral vector to forma conpl ex,

W@ @03 bri ngi ng the conplex into contact w PECI/gIRe08/070642

target cell. \Wen a non-viral vector can forma
| i posone, the vector is incorpérated into a cell with
a nuclei¢ acid envel oped in the |iposone, thereb
THRRIRALAG PARRAEY 1BRCaR B%%Y‘éﬁtﬁogcgavng??%ﬁ?P°¥ted'

Mok 10 18¢ 5SSl A8cs HRIAL i e vigh nghavgori-he ral vector is
specific features of poor stability and a stron

|
epraduqtiedl BHafHesSt THeregorRS Ry G PELE ERIRE ivered with
PO LRt sl Yt dyeedoshabi ddmpl eheandi et WrtiRg@ng the

non -viral vector, inhibiting continuous nucleic acid
complsguéntoncontiarta wigh thahargetageékanpiben 4 wpRch 21

Pugl %aﬁcx_ctgﬁlé Sas iq%)%gﬁ ,tﬂa’e a4y ddtRes 988; Yo iRatBE &nto a

conpl ex of e cationic polymer has been
&ebmvitbee, nholgiat @stidDepuekeredl in ithei bipraomgsalbherehy
[ i [ ' f e | Gl cationic
ﬁgﬁéﬁgﬁngg?ﬁ#égéfig&é% Rﬁé%8%9§?§€lée§%ﬁ%¢§x can be
f or ned usiNglaiknewndnosuch ral suB¥A orhaweyea, noaveitthe specific
t he_co .have Iom1intrace#|u|ar d%gEvgry

id |
EER 1S OF MeoF ity b 3 v oi0; siet i ey (hart

0 a cel
Theredforre, thdatudkrdwn andd- Nas grobdemat scaBnnateduced stability
ersiste tlY naintain.thg nucl ei c .a Lg.%n the cell; .

R RER WD AP THEAde LT T o ATBLPLEBIA diomedrpus nucleic
LErd nuehrebGeatdd. idud bi gbll of Thbeghrarrexamplet e which a
devel opnent of techni ques for_efficientl deliverin% f
PRl agéfldlg S TAPEPRNAT F ntiPosorg| PY g9 a complex of
PRE SdiTBNEhY Rd ARG %Bﬁyrﬁéic IhaisChagh ki (sew, Non-
toxicity and high safety has been desired. Patent
PRieqne ocumeny alganééelgnw‘énﬁlsrﬁé&e%fleﬂ?a%q d&t véaw of the

=529 (7 : e
i Er S AL oS k., 3RS Sven when a st

tmplat ean Doctomnd BsingeatlrayrkKegoreirl giector and a

i 9 1 h low. i 11 '
T A nl (0 GRRSRT e el ode JRE RS e ety
abiovyl ofri pay Be |magiydyadebivemstchadtola . cedant r Bherefore, such

ﬁ?(lav?nash%h—x97§r LD 3L caRrSD psé%géggﬁtg mdTndNYEML Wicieic
acid in the cell; which fails to keep the desired effects
obtained by the nucleic acid.

In light of the prior art, the development of
techniques for efficiently delivering a nucleic acid (e.g.,
siRNA) into a cell and for persistently maintaining the nucleic
acid with low toxicity and high safety has been desired.

Patent Document 1: Japanese Unexamined Patent Publication No.
2002-529439

Patent Document 2: Japanese Unexamined Patent Publication No.
2005-508394 .
Non-patent Document 1: Kentaro Kogure et al., Development of a
non-viral-multifunctional-envelope-type nano device by a novel
lipid film hydration method, J. Control. Release, 98 (2004) 317-
323
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PROBLEMS TO BE SOLVED BY THE | NVENTI ON An obj ect of
the present invention is to solve the problens of the

w@eioonewns . Specifically, an object of the preR&RIP2008/070642

invention is to provide a nucleic acid conplex with
|l ow toxicity and high safety THat can persistently
mai ntain a nucleic acid, such as siRNA or the like, in

a cell; and a nucleic acid delivery conposition that
pfgcgﬁgﬁggi@pttygdnhmmnnonhe nucleic acid conplex into
a cell. Another object of the resent invention is to

PR 3OpREr FRle |§aFH% 15O conprising a

nucl ei ¢ aghdoRRldey @Y tRE idriton nvandién "B kedsbdie the
delivering a nucleic acid into a cell by bringing a

PR lams &&i gheapring préonpisiciferal iy o Abebdeft wpt Hhe present
1 Aferft8ldn 1yE€®E§fgqid§C5V%ﬁEiéﬂﬂEé%%@BE é}“%ﬂ%%eigwttox1c1ty

I nventors conducted extensive research sol ve
ad el ghr sbifeny, thatd ceoupdrsheitend Lyu @BéDEaHEﬁj n@@ﬁﬁll@xaCld

g\ﬁct,}b al OWy A' 8£t%ear1qul gbn ngceélﬁ tgﬁb gaﬁhc ic a01% delivery

Dersi st en Fai Ntain & nicleic adid ina cell
cmmpnsuniobythamrnau;eifaonpmtﬁyLﬂﬁhyyethehﬁLmnqiaicaacdd complex

to be introduced.into the c n I £
b3k B ke r HOUTRG. BPAREnCh SUEnE seah kRt RS 5 o
pfwﬁlddwa paéemaceuﬁﬂbaatcumpmsitﬂdh|cnmparsimgnaamucleic acid

and |ntracellular of _a nucleic . .
G cpBBP s T P BRI (o ge tites e i Bgfeie acid
ﬁ@ﬁcd adeiell\leby Bﬁirfglellg bohutTéI®diddidngel heerypaofipesatioh into
nplex i.nto a cell, a carrier conprising (A a
%ﬁ%ﬁ?ﬁbﬁ%%ﬁhﬁ??d?ﬂéhol|ne (B) chol esterol and/or a
derivative thereof, and (C) an aliphatic primary
am ne. The Eresent i nventi on was acconplished by

AN EORN §OL VN HHEr ERQBEEYS based on these fi ndi ngs.

The prese@ﬁe'ﬁ%@%@ﬂtoQnQéﬁ%%fgﬁde@%cﬁgb|é&%éﬂ%lbbeﬂ§search to
Iltem1 . A nucleic acid conplex conprising a nucleic

ek &he abavgHPsoEeane hé@d c%mde thekt ai puclaignpgid complex
T M SR PEL SRTRLEK BEEOEELAL Coh! ik Snain
& mueled@0acpdrin dyeldi gan lp%rotpt@rmeblyby\efcgmlr@f at pemplex
&%&ﬂéﬂéﬁea hgleic acid to be introduced into the cell and a
highly branched cyclic dextrin. The present inventors further
found that the safety, effectiveness of intracellular delivery,
and intracellular persistence of a nucleic acid can be further
improved by using, as a nucleic acid delivery carrier for
introducing the nucleic acid complex into a cell, a carrier
comprising (A) a diacylphosphatidylcholine, (B) cholesterol
and/or a derivative thereof, and (C) an aliphatic primary amine.
The present invention was accomplished by conducting further
research based on these findings.

The present invention provides the following items:

Item 1. A nucleic acid complex comprising a nucleic
acid and a highly branched cyclic dextrin.

Item 2. The nucleic acid complex according to Item 1,

wherein the amount of the highly branched cyclic dextrin is 1 to
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I[tem 3 . The nucleic acid conplex according to Item1
or 2, wherein the nucleic acid is siRNA. Item4. The

wWoewheswoaci d conpl ex according to any one of PCERRAS/070642

to 3, wherein the highly branched cyclic dextrin is a
glucan with a degree of ponn@?Tzation of 50 to 5000

havi n nner ranched cyclic st ort an
?@%%r?'rqo ‘ﬂit @eﬁcggf%gbﬁb&r?&g Eeh SUKTESReacHd-
a-1, 6-4l u@@sl:de Ikm@nducaeﬁb atlwtempbézamrimﬁ:dshgutburtmm 1 or

ortlon bound to the inn anched cyclic structure
gor"ff}e&ﬁml Fadn npicleygs agy IJe?cS conpl ex accordi ng

to any onec&f 4! ae hukletc ,acsd @Bmpﬁe)arhc&gﬁﬁ&gqt €0 any one
obtalned bg m xing a nucleic acid wth a
€

OF e Lovel bo baeiPr PR e BBaRCRSH (i niE AegktEn is 2

%zﬂ‘}" GH €hCa aGd gh-Leldev 8hY yROPPRZ i bhOBE CONPEd H009 hB®ing an
el c acid conpl ex according to any one of Itens 1

imneSr dmdnehed ctetld casitdudbhie arortéanr Fermed tfaemy a-Thé-
Cloesllcc::le ?ﬁdg eéﬂ %rty l%glg‘go%ﬁ% '09 5 %ng{lc%gﬂdé %olrlhe”égd an

erel n € nuc el c acC ver arrier

cprm&nﬁnohe@ommruQnung pﬁqt%pmnhmypﬁphgsthﬁulnner branched

|d l.chal i ) | east one menber selected from
g:%%%gggﬁt%%g q&ivgtlves t hereof, and (C) an

aI|phatlpr@nﬁhrﬁh@nnnelei¢eanuﬁ compbexuﬂnqandlag|do any one
very si ti.on accordin
L BAET i ARCRh e e PP e B Rifing
@ucdleiQ:y L‘abhdS\pht&i idyichalksi nmmcrhemh icghlibedatytinmiinety aqueous
has 4 to 23 carbon atons. Item9 . The nucleic acid
Y&y conposition according to Item7 , wherein

Component T€{&) é.n A hacnect eidi ddedidely vesmposathibar cofprising
chol esterol. Item 10. The nucleic acid delivery

ERAPBGIELEna G GFIIE Xt BCFPEMNE TOWABY ePE fmfdR8Ht 1 to 5 and

écaudﬂélbhgcﬂgcﬁéifhé%y dadeléyery carrier is an
al kyl am ne having 10 to 20 carbon atons. Item 11. The

nucl ei ¢ a&Femdel iTher Puebaio s1tico AeAE ¥ i IRFPO§ 1 3acording
whefein ot NGhOPL AL i nPcPE: CULA@BY Svery carrier is a

composition comprising (A) a diacylphosphatidylcholine, (B) at
least one member selected from cholesterol and derivatives
thereof, and (C) an aliphatic primary amine.

Item 8. The nucleic acid delivery composition according
to Item 7, wherein Component (A) in the nucleic acid delivery
carrier is a diacylphosphatidylcholine in which the acyl moiety
has 4 to 23 carbon atoms.

Item 9. The nucleic acid delivery composition according
to Item 7, wherein Component (B) in the nucleic acid delivery
carrier is cholesterol.

Item 10. The nucleic acid delivery composition
according to Item 7, wherein Component (C) in the nucleic acid
delivery carrier is an alkylamine having 10 to 20 carbon atoms.

Item 11. The nucleic acid delivery composition
according to Item 7, wherein the molar ratio of Components

(A):(B): (C) is 5-9:1-5:1.
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(A :(B) :(C is 5-9:1-5:1.Item 12 . The nucleic acid
delivery conposition according to Item7 , wherein the

wWowbeswonci d delivery carrier is a |liposonme PCT/JP2008/070642

preparation in which a |iposone nenbrane is forned
from Conponents (A) to (C) . t?em 13. A pharnaceutica

conposition conprising the nucl.eic _acid delivery, .
conposi t i SheBcor %ﬁggPﬁﬂﬁﬂiéﬁﬁg gﬁ?fY%ﬁ%‘§mP S%E}On
dt@pdidg tdhecqhar,meewbisaths ajeAsiti 88i iRy torrier is
[tem 13, wherein the nucleic acid is siRNA. ltem 15,

YUsE RSISOMEePRERAATEORC 1B HRT R 6t YL 10RPBS | RS RhTF 3REC &P of pged

ffbn@f@bn%ﬁ_eﬁ{sl$z%”‘e‘toﬁ (p.12 to produce a
pharmmaceutical for delivering a nucleic acid into, a

cel | . |teftas 13rh@ pberBReVHdiGd COMPPEHIIS, CRABFEFHNT the
%égﬁéEH:E%&ﬁ 861 dry %bﬁ%@%i&féﬂnégéordfn?ﬁﬁé“ﬁﬁygBge of Items 6

ivering a nucleic acid into a cell, e netho
tonipt. sing the step of bringing the nucleic acid

delivery jti ' . a L0f :
to 121 mt SoeE o P PRERRE =1 PPl on S8 ipo o
Bloaorldi, ngheoeln erthel huchhec eaqid hes sdBNBic acid i s
si RNA. EFEECT THE ENTI The_nucl ei (,d ‘o
conpl ex of%‘ﬁ?%é@&n?k il\l%é\l/eenr}ulgcir? lf:sagg(?a(?énlgg%%y composition
detoidigigatbusheidheaoifdItane @ twomd eéx psodge ahbhhlkyaceutical
raqﬁﬂgq cgclic dextrin, thereb nakh g it possible

o VRHLNE & TGS 1CoAGEA ] ﬁbcﬁ'ghly safe and to

be abl e t otghald.y THRI Gkai AcddiifdClei Ttarild,i whareehlthe
for.a long period of tine so that useful effects based
BRCIHE RGeFeit M -can be persistent!yexhi bited.

Further, themnucl & meBRbl £HRIAY vekihhen MiRIGAE acid into a
invention can be readily fornmed into a conplex with a

erich eitheappbhed| qoppry séagr the , StaRi ofaRTHRIMs Hhy nucleic acid
GELA %Eﬁ9?§i’€irbd RcRoPHEAG o aiyd oflel b¥ eftendle’ £6812 into
in liposone form The conplex of the present invention
¢enttavdr efishetlad seeldxcel | ent in ease of fornulation

into a nuglgh ¢ ACinflARLENES Ya WA tONE LR NENELADESIn the

nucleic acid is siRNA.

EFFECTS OF THE INVENTION

The nucleic acid complex of the present invention is
obtained by forming a nucleic acid into a complex using a highly
branched cyclic dextrin, thereby making it possible for the
nucleic acid complex to be highly safe and to be able to stably
maintain the nucleic acid in a cell for a long period of time so
that useful effects based on the nucleic acid can be persistently
exhibited. Further, the nucleic acid complex of the present
invention can be readily formed into a complex with a nucleic
acid delivery carrier, and can be easily encapsulated even in a
nucleic acid delivery carrier in liposome form. The complex of
the present invention is therefore also excellent in ease of
formulation into a nucleic acid delivery composition. Furthermore,

the nucleic acid delivery composition of the present invention
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the nucleic acid delivery conposition of the present
i nventioncan introduce the nucleic acid conplex into a

W@ 2000/06103 del i vering the nucleic acid conpl exPCf/JR20€8/070642

present invention into a cell, the use of a carrier
conprising (A a.dlacylphosphaﬁldylchollne (B)

chol esterol and/or derivative ther and (C) an

SRR pHHHOGURRI T YPUHSHE, aga FREy S

i ntracel | gharqstelverany €ns mmree_@sacwec@ﬁ;ﬁsx e»fcyh@fpresent
intracel lul ar delivery of the nucleic, acid conpl.ex,

HREHERTS dPERAeR <F€f~ﬂp1rroo:§et Hee bk & sperder a%ﬂ“%‘%ifséw &p)
éi@%&lﬂﬂ&%@ﬁgki&&fﬁhd%ﬂnbveRB) éhdié%%%%blQ%QLQQQ%Ede&B@atlve

nucleic acid conplex and nucl ei c acid_delivery
tloerradi .t eod 6F) taie Priebehici PRAGMTYoAMERR, exhidiqarrier for

fﬁfgégefihﬁﬁftae1533¥y %%ﬁtESCEE&%GE%ﬁeaEEgléiéﬁayIdfely

persi st ent d w'th high safety; therefore,” the
mim;ﬂcea&lal&arcmmny o4 &he whalwasnﬁycq%kaﬁ, agd can

?{}{TE}:C%%)ESQ% tlgeo &%ﬁgtgﬁgé% Zgg 5Pesuch 1ntracellular

Nar maceu 03|t I'on or netho dellver i ng
de&jmnny acid |nto a cell according to the present

i nvention_can del..ver nucI ic_a LN

effectlveﬁ§ d?ﬁﬁfﬁqﬁBDﬁ QPEEEtfnééﬁiéﬁﬁ%Qéﬁgo%ﬁ?

ﬂ'llikelefﬂcﬁl%leﬁlti deyﬁmlrpratompodesmn leefd thel pxz\e$e§ntdelrmelntlon can

Nucl ei ci d_Co ex cleic,acid ¢

SRS Ll S e b o O, R Bo e S P gt vety,

?éﬁﬁhétewtéw hesd ayicddH Gigaxssfety;ThecREEbee £ taRd d:otl@ﬂséx and
or the nucleic acid conplex of the present inve %

FmpRstLbicR; fEY W‘%lr?élltaggﬁ wreldtr @6t EPém%\%e‘ftdﬁ@ §stPY gene

.0 Beysleldneepad it duttikalcebhpoSewn b REERGH ast
of such nucleic acids include Si RNA, nmRNA, t RNA, rRNA,

@@hwemqnam e BRNGIA, 1ptR oy yiRdd, AgRPFAERE & DlthgoRresent

%Yt g:%ﬂualafi)\'}éldeas nuh1a38l - PNAntRERL ide1NHeLEi Erfectively.
acl ds, tr|p exform ng ol igonucl eotides (TFGCs),

apt aners, genes etc. anDng which siRNA is

§%§é%f RS :ﬁ@§cb e $ ge of | ow
Ity |n presence o ereto ore known
non- vi r al Thecpmssantbunvah’emrsllﬂ\lﬂiessrimmhqm ént gdetail.

n FH?Q:eECi %gqa&nﬁ-%f the present invention, it has
éﬁe—é%§¥+§y—§e—be—§%ﬁ¥1nuously

The nucleic acid complex of the present invention
comprises a nucleic acid and a highly branched cyclic dextrin.

The nucleic acid used for the nucleic acid complex of
the present invention is not limited by the type or structure, as
long as it needs to be delivered into the cell. Specific examples
of such nucleic acids include siRNA, mRNA, tRNA, rRNA, cDNA,
miRNA (microRNA), ribozymes, antisense oligos, decoy
oligonucleotides, plasmid DNA, peptide nucleic acids, triplex-
forming oligonucleotides (TFOs), aptamers, genes, etc., among
which siRNA is preferable. siRNA has the disadvantage of low
stability in the presence of heretofore known non-viral vectors,
but when siRNA is formed into the nucleic acid complex of the
present invention, it has the ability to be continuously

delivered into a cell as well as having excellent stability. The
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delivered into a cell as well as having excellent
stability. Thenucleic acid used in the nucleic acid

W@ 9pleroodf t he present invention may be deri VRGI/IR2008/070642
humans, animals, plants, bacteria, viruses, or the
like, or may be chemically synthesized Such nucleic
acids may bhe singl e-stranded, doyhl e-styanded, . or
14G1516s PPaA deted dfd taPeniote s A dcafyphfé SokBg pagsent
IR onFE heE . ddri vbRer pék YRiManis)VeALONs, MIehesf bacteria,
acids nodified with chem cals, enzynmes, or peptides
s usEdtherulritieer REr BRY iBe themiFasbrtsyhssired: Such
NUGlBIC 28CH8 EABLE 1 HE BE-$i RFIEADT dbiioFo-CHTRNARY] OFr triple-
of two or nore.” The highly branched cyclic dextrin
sisraaded, t Aed mrd @iog déngtedriy dheomolpeulpediedght. Further,

J[r{“{:%: .bges.éﬁt pfrg%lﬁ%ggnbyn@éiéi\@ RG1As P IR0 wE PRYBRemicals,

0 ac n a saccharide’ having a-1, 4-glycoside bonds
erayrEss, | easpepriales- tancbgl yssski dBubdmimogge hiasthe present

anyl opectin, and i.Ss.a.0 i : r . :
ARRIER, ol “RoRp i an Jobh 218880 80 o conpipacion
&fy dtvicc ot moceé ur e porti on and an outer branched

structure_port.ion. The i.nner_ branched cyclic structur .
Sor i on | L sl DERpURE iy SR RERE T sl Hh ¢ fhc1eic
il yonpilde bbrile prdsaht | Rasintine aslprdhglefcbygi delowing a
bond; and the outer branched structure portion is a i
BR8P BNEYTIYGUREtPERt R cHRIBEFA PR Srrdr 4-9lycoside

RRCheE S¥CldLstSiohdChul e6RPTfd de TBEN@UtRIcHPBaN&hTopect in,
structure_portion_is bound to_ the inner branched
ki as gl Hed e tho Pt ABATSE LTaPL¥RSFLEMeio pL 20 to 5000

BBk asi d8ndPl-anRheher¢bl £ f¥rietate ther-hichbid an outer
branched cyclic dextrin include the above-nenti oned
kpfanshed Atukcedre werthner BihgndReer Bianchedt Fyetif estructure

or.t.i on.ha ) i;zat i to 109, :
B0 08 AL SRRl IR Km0 4081 ycomsa
Isdridsc andeapol¢asin dnaes aal déegylaecasfidpobyndr iarat ithe oft<0

5 ‘e - : § ; , _
G G T
avel ao aver ayerdgaeched @utlirestzactere giortdone 2he outer

e o 58, BUELT S SR 0Pl $55EAEH cvensc
sonaldtaret pyst 1bre Wier bikoNeast idid ealled-§yyddgidanbohlie
l%_i'letf%rra%rlgn Q%gs Sottr li':%teui:lgg ﬂ; tk;r%r;lcihsedi Q;‘;c':ff‘é %dex%%ir(li i11)1clude
the above-mentioned glucan in which the inner branched cyclic
structure portion has a degree of polymerization of 10 to 100,
the above-mentioned glucan in which the outer branched structure
portion has a degree of polymerization of 40 or more, and the
above-mentioned glucan in which the unit chains of the outer
branched structure portion have an average degree of
polymerization.of 10 to 20. The highly branched cyclic dextrin
can be illustrated as in, for example, Fig. 1 in which the inner
branched cyclic structure portion is indicated by (i) and the
"outer branched structure portion is indicated by (ii).

The degree of polymerization can be determined by gel

filtration using a differential refractometer, from the elution
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The degree of polynerization can be determ ned by ge
filtration using a differential refractoneter, from

W@ b@9eb103 onposi ti on of a material whose degr eRCDIF2008/070642

pol yneri zation is known. In this determ nation, the

output of a differential refra®Toneter is proportlona

to the co centrat|o P t he Iucanf f the ou

RPFIORngF e | BT 13 gH OS¢ AFFHSh § T PRt Biet

i aparst besatmimadile, pradusitput dfhe degféxentﬂél refractometer
pol ymeri zati on and concentration of the glucan

%Q@P@Fém&% o dhee CBNFEHOTAHR 25t TR BGRe gRdcHhe

Sapfr erdst esARA D msgﬁaﬁwutn@ctaheemﬁg HFtoBeer is
outputs o f the two detectors, i.e., a differentia

?W@ﬁéi ek0 4P RIPEWCEYF dheadenTee ght Relafegl pagion and

AHUTBLEE on T8 é&ealhbsncori%&é%ﬁe artehed eegrbbese i n
U8624856681 (Japanese Patent No. 58) The highly

mlanmeaaty@mu@f drdvet gﬂncamaoparh@epdéaammﬁd po&egsuring the

ef d nese
%%%' f%?%@%) 5 %% thQ ﬁ?ﬁzgggggﬁed cy |c%dg§?%§%gntlal
te;f:szdt@mahele rartchea rl@grsnel@oﬂatsmd éfghk scdttedlingt photometer.

T@% ﬁg§§1glg ??PdW%lOgg %Qecﬁés Hbda %ﬁ §§?J§§%€% C ﬁ%ééhese

resaent T nVent ion, ratio
PagmhberaBEMEﬁﬁbycllc dextrin to the nucleic acid is

not |limted, .but .i s, usuall 1 to 4Q00 parts b
hol gt o aRy REREEned sy hder OB PR aigh e jpgpcuct ion
;ﬂﬁcﬁas@sf Eh@r_»@ﬁé]ya éla_{lﬂlds%cgﬁlﬁe@aim SUSH 24 8BGEE Dt | Japafnetsiée Patent No.
ranched cyclic dextrin per_par
1 5her cand aihey ok LY cPraniql REF1PE defte i e gl maer
1 1Rdistetod ©mlaek 8f 1N¢1ustRQOpERt ripr efiekalky dlico Co.,

to 100 nol, and nore preferably 10 to 2 0 nol, o f the
Lﬁ@&hly branched cyclic dextrin per nol of the nucleic

aci d. Satygfptid %u%@@ﬁcaaéﬁi '&n@bﬁsof ttROPYeREbALt Prvention,
render nore remarkable the confinuity of intracell ul ar

thﬂlnﬂ§ﬂ9 @ffthﬁuﬂhgnéYabrﬂn@h%ﬂ;§Yﬁ&épe¢%x%ﬁﬂ%iQ@th@e@%ClelC
r i.er n a y he.a r
R0 ol AR ELY ey, TG RIRSRRAS bl kst
pmzfanaibdm 18 usudlo0yperte uw wam;htpr eneé ey pgefgragiply 100 to
DAT tp%r}:q,s {/Zﬁ%{ﬁt‘z“,g%@ ﬁhéoh{ ell%/obgg}l Qc? cﬁl%gaextrln per

cIe nuc acrd
paads lyedeight of the nucleic acid. In terms of molar ratio, the

n 1s known

above ratio is, for example, 0.1 to 1000 mol, preferably 1 to 100
mol, and more preferably 10 to 20 mol, of the highly branched
cyclic dextrin per mol of the nucleic acid. Satisfying such a
ratio makes it possible to render more remarkable the continuity
of intracellular delivery of nucleic acid by a nucleic acid
delivery carrier, aﬁd the safety thereof.

The average particle diameter of the nucleic acid
complex of the present invention is usually 6 to 60 nm,
preferably 8 to 30 nm, and more preferably 10 to 20 nm. The
average particle diameter of the nucleic acid complex is measured
as a volume average particle diameter using a dynamic laser light

scattering method.

The nucleic acid complex of the present invention is a
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as a volune average particle dianeter using a dynamc
| aser |ight scattering nethod. The nucleic acid

W@ vpherood f the present invention is aconpl exPEDIRREEB/070642

by aggregation of the nucleic acid and the highly
branched cyclic dextrin. The Tcleic acid conpl ex of

the present invention is.pro d b 1 Xi ng_ .t he .
A 5Tt D SHOGRET P fehddec JLFTEL G Aninthe hishly
%ﬁd&ife@ln ct/batc li‘(%kt&]tciﬁm Iyrr@ &Denéﬁcté‘tﬁd \M@n@gapoomd&e present
Speci fic exanples of solutjons_that cap sta ,
HIEprion {APTRAYGS . YT Tty ﬂP?i%?'%r?é’rFéJd%B?cW%hly
gheridHen tpel ddeiduffiar $nsacdbiag ibhi shantdecdhestlabl§. dTfserse

buffers may contain chel ating a%ents such as '
diehyiwen egmanRdt ot PRACktiC cxamaleEmisodndiPRe Hhake can stably

%g%ﬁﬁy%%dkhéoﬁébféyb AXENSnd hei giS! Brandsdd ARd ikhgextrin
[ y branched cyclic dextrin may be such that, in
i weleo et frens | prvdd asoTui $ oand fthe dikapl &heabafifers may
a ref . .
YGRS aR 08 Wonch 00 L K AR Lbedi R AR acic
3000thd likend Prefemaliltyoabofer MOxiugt habmgleic acid

EHIVIA)

10 .of - the highly n lj trin, :
T emsaba (P el ot S B bSO st sBhepip the
dBRfeimeblkyond®Wolmtionabowit ckhmpileyt esout e 1t pMSto about 100
produced nucl ei c acid conpl ex ofébhe present invEntion

W presenebhy AWspeldi Uh FPUhe sl utdlotherpacleic acid are
i ERERS kANaB S be M x8daBsut 11009, paf @dd Qredielrdbl 9radut 10
concentration if necessary, with a nucleic acid

@bItio, aPpuEaled ait,  0F) LR Mg YABFANERSR \G) 1C dextrin, at

£8P eeibbeat URE fHICkBbat aLi th GHHRIEX0D Smimaishoratiefreferably
into a nucleic acid dellverﬁpcarrier by bei ng ni xed

A OhEongerel clhgiigubes: vépg EQrs RFoduged PRelelsy acid
dhpruacbei enachbdehtenabbedi 4P ke pdekiNered 4 Bli8parsion in
cel'l. That is, the present invention also provides a
theelseilataend Jéki déspervigioseni ba Bbmst iagi a§ ihe or after
&%fdé%dﬁ 8%'goﬁ6gﬁyﬁ%%i6HQi§- §§a§y§chgtﬂk%!dﬂ%ﬁ¥ic acid
carrier. The nucleic acid delivery carrier is a
awlni-vweryalavetenr used as a nucleic acid carrier to
deliver (introduce) a nucleic acid into a cell. The

nucl eic acid delivery conposition is a conposition

uad Nhoilebe i Agiich @Pef heenydamippsatidni nt o contact with

The nucleic acid complex is incorporated into a nucleic

acid delivery carrier by being mixed with the nucleic acid
delivery carrier, and thereby the nucleic acid is enabled to be
delivered into a cell. That is, the present invention also
provides a nucleic acid delivery composition comprising the
nucleic acid complex and a nucleic acid delivery carrier.

The nucleic acid delivery carrier is a non-viral vector
used as a nucleic acid carrier to deliver (introduce) a nucleic
acid into a cell. The nucleic acid delivery composition is a
composition used for bringing the nucleic acid into contact with
the cell into which the nucleic acid is to be delivered, in order
to introduce the nucleic acid contained in the composition into

the cell.
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the cell into which the nucleic acid is to be
delivered, in order to introduce the nucleic acid

w@omwvaséresl i n the conposition into the cel|l. FOPCIRSHT0642

of Nucleic Acid Delivery Carrier The nucleic acid
delivery carrier used in theRfcleic acid delivery
conposition of the present inventionis not limted as
long as it is capable of incorporating a nucleic acid

Forniiateshl of BxaRlies aef dusablwucheirtenci d delivery

carriers include ITVI known carriers such as

Li pof ect aFRp IS0 Cafdit i tiviesy PREFIEhSEedporht Mcleic

dbgg faentiberyi caysnabh of Eﬁéi?r%%éﬂﬁ?iﬁ&éﬁﬂion is not limited
persi stence of the nucleic acid contained in the |
audlasigc agcitl BorffRIRleand HMECTRRTARENT| IR BEHENECHE 1nto a
te ef Ek&?ﬁr&y ANfdssBi St Ak icnhE 8§ edd MhRArydehbVEEYs include
It 1s preferable to use, for exanple, a carrier

kroowr iaatrmge(@smﬂdia@cwppﬁ@@mﬁr@y A0 pad timy like.
ChpleSter9£m§qg&9%igwﬂ8£%%Qh%%%et@SE@ﬁg fﬂﬂ} GEheRP of the

al i phatic prinary am ne erei nafter ré?er eg to as
1i@aradediulé) perffistdinaeybphdspmatcldytcaold montained in the

her ei naf | " "
SIS AR T £, SOt L))

i’s "not
phaidirelyoghd asd fietac ofpt abtace ldnd amayle beverfyor igxdsppeeferable
a diacylghos hati dyl cholipne in whi.ch the acyl noiety
skt §O538%AMRSH é‘tgﬁ'ﬁ.rl%ecoé‘ﬁ’rrﬁgﬁnﬁuf@er of the

SV ASHbsPhetSy dhdtinky it (BY dMidesterol and/or a derivative

di acyl phosphati dyl chal i [
& y 5 P i dyl chal i ne, may be the sane or different

f PRdekahiie£1dPharie BB yhali oy | Cifoiginaster referred

ithcdudedi-kaprpy) phosphati dyl chol i ne,
dinyristo¥lphosphatidylchojine, di pal mi t oyl phosphat )
i dyl chol The, digctlehespnahsbpicAoLd)e c g isigatter sometimes

9éféf¥a@ pBogphatidnehel iAfr) used in Carrier 1 is not limited
di ['1 nol eoyl phosphati dyl chol i ne,

ayrigopspat s hgsmesphagi eyt lohgiccaetable, and may be, for
DR LTRSS HLPNGL 15 inich che acy) moiety has
di hutdd opkbbosateats -dyThd gtanpeon numbers of the two acyl groups
(%%%%X%Q%éb B dgg:%%Sé%ﬁ%%%*%ﬁﬁgylcholine may be the same or

di fisammay| phosphat i dyl chol i ne,

Specific examples of diacylphosphatidylcholines include
dilauroylphosphatidylcholine, dimyristoylphosphatidylcholine,
dipalmitoylphosphatidylcholine, distearoylphosphatidylcholine,
dioleoylphosphatidylcholine, dilinoleoylphosphatidylcholine,
myristoylpalmitoylphosphatidylcholine,
myristoylstearoylphosphatidylcholine,
palmitoylstearoylphosphatidylcholine,
dibutyloylphosphatidylcholine, dihexanoylphosphatidylcholine,
diheptanoylphosphatidylcholine, didecanoylphosphatidylcholine,
diphthanoylphosphatidylcholine, didodecylphosphatidylcholine,
dieicosanoylphosphatidylcholine,
dihenicosanoylphosphatidylcholine, dierucoylphosphatidylcholine,

diarachidonoylphosphatidylcholine,
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di pht hanoy | pho sphat idy |Icho line , didode cyl pho

spha tidyl cho line, dieicosanoyl phosphati dyl choli ne,
waletvenséwos anoyl phosphat i dyl chol i ne, PCT/JP2008/070642

di erucoyl phosphati dyl chol i ne,

dlarachldonoylphosphatldylchcﬂﬂne bis (tricosadi noyl)

phosphati dyl choline, etc, %1these pref erabl e

RicRAICoSARERAT %Oéepﬁbh%&m iiBgr cRBFi ndROPA WS
pherAGHh Bk &1 228 nd2ube éfbé¥¥ﬂﬁé€pﬁé€ﬂ@yldH@lQnes in which

preferabl e exanpl es incl ude

thenadydt BeLprodpifatedyPchdl ¢aoon atoms; more preferable
e
a4 latidpy pphosprabigyd shabinely |kissepneylphosphatidylcholine,

b R RSB AL AN IR T and 1 ke

$?EmaégwagSQgBi?khﬂ;fpb?th@$l¢hDLMmech t he acg#e?gLFéy

R AR el R PRI Bl B o

diia{t?}]@ihbeph@hm{ih?blldiyléﬁg:lcﬂll Iwha,chagdteh:cyl SII;Ole::yf h?z bI13e to 17
B LOmRe AR ML ba Ly A e, PATPO R Ligher

WsItBQipH&pl'dayﬂlfdebhﬁEﬁném)dJ@ﬁlmsedybpﬁtgimlamidynclml1ne,
conmbj nati on of two or Chol esterol and/o

A (USEPEOY RNV LP RO NS SBfothRdtoT e PR 8EAREe

SSamIREP QAL Mhdd @1s)te'al%@?l}iblﬁbég‘ﬂfarﬂl@&léhbﬁlr[@t Liem t ed
ogi cal ly accept abl e.,

as l'ong as it is pnar maco
xl@%@@gamd&moééﬂéﬁ orawke ygerofiedHy Brddwit Fopination

&€q5§§ggrﬁgrékeleton and specific exanpl es include
[N (N - di met hyl am noet hane) -carbano

cho|ester@hokqg;ag@é,ynd/qw)a qquvg¢1v¢¢thereof Kerelnafter

I
s s ane o, oBtiguogh of o 5 Gl 1 1
Imh:thdlla&ttedyh@xly@w lasnyt - 18, phamiiagpdnghemlly agcgpsabhe,

B ak%&&g%glg qg%@%@?%1§%$¥§ﬁ£§P%E % uﬁ?%ﬁﬁhng cholesterol

o esteryl n1no ro
§]ﬂg][d’ﬂo(ihl nehd c&;s&cﬁtler gkampl & naicd ugel 3p-78Y- (

B i o KA R aFParis L eSS AT O 80%1%0&@( 2?%

DT byt et(:ﬁhetﬂ@lamlabdthhlﬁé\] cH¥lelterol siodide (TC-Chol)
i (e B L HBre bR bR oot CBBRbornt. (8) i nel ude
cholesteryloxycarbonyl-3, 7-diazanonan-1, 9-diamine, B~alanine-
diethanolamine-cholesterol, N4—spermine cholesteryl carbamate
(GL-67), N[N4—3—aminopropylspermidine]cholesteryl carbamate (GL-
78), N4—spermine cholesteryl carboxamide (GL-90), N1,N8-
bis(arginine carboxamide)—N4—spermidine cholesteryl carbamate
(GL-95), and N—[Nl,Nq,Ng—tris(3—aminopropyl)spermidine]cholesteryl
carbamate (GL-96). Preferable examples of Component (B) include
cholesterol. In Carrier 1, cholesterol and derivatives thereof
can be used singly or in a combination of two or more as
Component (B).

The aliphatic primary amine (hereinafter sometimes

referred to as “Component (C)”) used in Carrier 1 is not limited



10

15

20

25

30

35

chol esterol. In Carrier 1, cholesterol and
derivatives thereof can be used singly or in a

W@ rebioedvd on of two or nore as Conponent (B) .POHEP2008/070642

al i phatic prlnary am ne (herelnafter soneti nes
referred to as "Conponent (CfY¢-used in Carrier 1 is

not_.limtedas. |lo as | ar macol ogj cal
22 kB3 L L olpgfcali Heeeniblfy Aty b for
SRk o, h%nalakk%'lémirﬁi Vinh@Bid® e 20kgarheled s 10 to 20

SpeC|f|c exanples of aliphatic primary am nes include
Fatkan &FoRs - nyristylanine, palmtylanine,

stearyl anspecipl €W N8s SeGANPHLBAENSrimary amines include
fhthanoylan1ne etc. ng these, alkylam nes in which

ﬁlmemmﬁrysmsamzet oPaluidarlearng; ofseairel amine,
%I dé&gﬁ%QQé%Hh@e pﬁ%ﬁ%ﬂdyfaﬁgneangtc Among these,

toy am ne are nore preferabl e; and stearyl ani ne
abkselsqye-@eal ip whidrertilsl elkyhewseiyi phat 12 2 i Hacprbon atoms

%fé 03 g “§€éiar§)1%5¥e9roié} %ﬁ%ﬁgbl Qﬁ&'ﬁ’{hﬂftogzwmme are

reiler ri'ses a-“conbi nation
ﬁ@npqnmﬁbsabk¢ tand(ateaegtmmbuﬂJabeﬂeeCIalkycnﬂefEGable These

tove the efficiency i_ntr ceIIu ar
ablity BPAERy B, bi B bt sEhaTY e il s pgnotnation
bﬁmn&iby mbhe. fol | owi ng conbinations are preferabl e:
(A) a diagyl hos hati dyl choline in lCh t
o1 ety haCHBETSF D3 COMPORC b ACTE B Lol o Gegbnents (A) to
and/scaxidedi amxye/e rhesein t@nﬁuf:ﬂ)eﬁ @pro@ the efficiency
al kyl am ne; and nore preferab

ot nﬁ&ﬁ@?&}ﬂ%@% pqlf’a]ﬂ"@ﬂ’c Rl 3 rfélClﬁlﬁaF'ﬁH‘oy‘?% o%%ﬁ&?r reduce
ﬁalﬁaaalclle? anel/ ﬂfll@w&h@aé&bﬂﬁi?sﬂﬁ@h@t hey | shaldriag et B)

chol estero and stearylamine . In Carrier 1 , the

£k 1% déﬁcméﬁb@%tsldoc&fh%ue@)m ¥high Fher @l medgthelas 4 to

@ﬁf,cafx%neéemaée, (B %@@Q@@f& éo&Bg déﬁvamalv%r thereof, and
ratio of 5-9:1-5:1, preferably 6-9:1-4:1, and nore

(e efeeCabloy Wllﬁ/lznenif ad |Hsﬂ‘§f| ngeﬁﬂtdtbla{rr a®o makes it
e Id%%%y& hﬁ§§¥§%§§§l%?%$g§% Lqﬁaélgﬁgb§ig 5%Bﬂét1dylchollne,

amkiapd ﬁystéhEOYIEHﬁSPEﬁﬁdelQﬁoklmﬁpoNéhtshQ¥©SﬁﬁIOGCDamdu C)
tal. amount of Carrier 1 is, for exanple, 1 to
% %&iii; %referably 20
In Carrier 1, the ratio of Components (A) to (C) is not

limited, and may be, for example, a Components (A):(B):(C) molar
ratio of 5-9:1-5:1, preferably 6-9:1-4:1, and more preferably
7-8:2-3:1. Satisfying such a ratio makes it possible to achieve
intracellular nucleic acid delivery with more improved efficiency
and lower toxicity.

The total amount of Components (A) to (C) in the total
amount of Carrier 1 is, for example, 1 to 100 wt.%, preferably 20
to 90 wt.%, and more preferably 30 to 70 wt.$%

Carrier 1 may contain, in addition to Components (A) to
(C), other cationic lipids. Specific examples of usable cationic
lipids include squalamine, 3a,7a,l2a-tris(3-aminopropoxy)-5-
cholan-24-(N,N-bis (3-aminopropyl)amine), 3a,7a,l2a-tris(3-
aminopropoxy) -5B-cholan-24- (N- (N- (3-aminopropyl) ) -3-
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to 90 wt.% and nore preferably 30 to 70 wt.% Carrier

1 may contain, in addition to Conponents (A) to (O,
w@ehencioat i oni ¢ |ipids. Specific exanpl es of UBGDIR2008/070642

cationic lipids include squal amne, 3a, 7a, l1l2a-tris

(3- aninopropoxy) -5b- chol an-28~ (N, N-bis

(3-am nopropyl) am ne 3a 12a3-tris (3-

X §FL0%h- ?tahc?)aaFrZéz;trﬁ@xar@ldesramémp-rf’&ﬁﬁhylaﬂ4-
EN3N£HE§YQPE?EM&eﬁKymﬂa&anaﬁ),7§a'ﬂQQQELt§15(3 azidopropoxy) -5p-

3- I

o LR L o 1oL £ () AL S oropytyamine) , ano
{ Sr@zdHapPneROXYPidPho §ROLANsZdroidy¥ are bound; umbrella-
(benzyl oxycar bonyl) -N- &g ydroxypropyl) anlne) and
PPREMR (CORTBITTPT ('t d 1KAI ERCLAICOitdB1EP e ®otHgh cholic acid

YEE &l s BQEﬂbﬂfc clel gjllégat;sswﬁ{% | dtie@otagi pdsidd RisdBound;
to which cholic aci bound; cationic lipids to

GRE Eonisy éﬂ@ﬂdgl‘womw@ §§e§@{$ﬁ1cﬁaR9@tlpoh$cbWrﬁirds to

Q{% ﬁmbBP alt DDAB 1,2-dimyristoyl-
netﬁé%ﬁ]octad annonlun1 salt BD y Y

3; Erxmanwwﬂsnmmmudmspappﬁeehyla&wdmﬂhmmwérép%wmmethylammonlum

G hBlgErhes, 1O B SO0 Dcoane

methivtssl fatd; d1;zﬂdmpadwhtaylf3f&ﬂﬂm¢taymammmnmqmr@papene, 1,2-
2- d t th I I
T S v S T RS
hyﬁtdmﬁﬁylbgﬂﬁpfdﬁgmﬂNN N, Nkﬁyiméﬁhymammppfmmnﬂydrochlorlde
| net roxyet anmonli Qo alt
TR Ry B RDY hy Ly S BTG
bESRIdE) sa1€i MBMELH )] @Q@@@Mywwlbr orm de, N-

& trlnethylannnnloacetyl) dldodecyl glutan1ne

AR BHINS A 88ye MY JeaTMOPA T N F i AShi (G9BEEY ) -0, 0
du{%t% mllbiodééyléﬁfﬁon%ldmpsrcémia@r@ﬂqﬁyl) -Lgl utam ne

y roch oride,” 0,0 -didodecano

*emmewlﬁwaﬁhw%@éﬁwyda@&%w%ﬁme hydrochloride, N-(a-
Jay%ﬁ 1gj,fntng§1a odmitmlhyabl ¥ gigoph@pnh AP AMD AR BRbHE ey 1) -1,

p- ri met hyl anmoni obut yl oxy ) Benzoyl }-dldodecyl

gLuigammnhnérw@ﬂm@meorpd@’ dmod(ananoyl—N (a—
e L

&hdmdaqyieammbmmmmr@d&danolyﬂm hexadecyl DgI ut am ne
? [ Dmﬁqlé/tlf‘i é&?&t"% mlehX'zc"%‘)gPP —rH:LéJ?)%Xny Xﬁ/-)gluq,enz %gl

m ne Nrom
hyﬁfddhnmrhyéam%nhbﬁﬂﬁn&thyyammoniobutyl) -3, 6-

bis (dodecanoyl)carbazole bromide, dimethyldioctadecyl ammonium

hydrochloride, N-w-trimethylammoniodecanoyl-dihexadecyl-D-
glutamine bromide, N-{p-(w-trimethylammoniohexyloxy)-benzoyl}-
ditetradecyl-L-glutamine bromide, p-(w-trimethylammoniodecyloxy)-
p’ —octyloxyazobenzene bromide salt (MC-1-0810), p-{w-(b-
hydroxyethyl)dimethyl—ammonio—decyloxy}—p’—octyloxyazobenzene
bromide salt (MC-3-0810), O,0',0’’-tridodecanoyl-N-(w-trimethyl-
ammoniodecanoyl) —-tris (hydroxymethyl)aminomethane bromide salt
(TC-1-12), 1,2-dilauryl-glycero-3-ethylphosphocholine, 1,2-
dimyristoyl-glycero-3-ethylphosphocholine, 1,2-dipalmitoyl-
glycero-3-ethylphosphocholine, 1,2-distearoyl-glycero-3-
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p '-octyl oxyazobenzene brom de salt (MC 1-0810),
p- {w (bhydroxyet hyl ) di net hyl -amoni o-decyl oxy}-

WO owbb1ony azobenzene bromi de salt (MG 3-0810), POF/DP20083070642
-tridodecanoyl -N- (w-trimethyl anmoni odecanoyl) -tris
(hydr oxynet hyl ) am nonet hane bridmi de sal t (TC— 1-12),

di.l aur vyl cer osphochol i
At Ryt d 2 Y e P 2ty tifiosphochol ine,
1-QpﬂétﬁaﬂdylPbegéme*ngcgrei-Mmﬂa&mﬁ@plﬁﬁfhﬁﬁne, and like
| St ear cero- 3-et osp cnol.1 ne
%F’éé{ylan% St e it e dpR Mt
I - pal m t opther - GH&QAé'r 4l ¥68F Himds el h;mtmbﬁﬁ@rmml bBBer than

and |ike quat er na (}éaammnl um salt-type cationic
Fomranentst 4A) Virrn(Car ther PIoRIH N 8t athat friRLiF bﬁald is

Rideridikan SOMONEsS thd) effodt® of the proRafd 'ﬁﬁﬂeﬁflon are

the cationic lipidis not limted as |ong as
P @é‘tf@léffidt hang mave ke, | RoerR¥agPlen e lnbe 1QmairrtédeaV@ght

1 r b [
%Pé/ﬁ er ab y 2€5 a%:’;crst ]é’g’g”;“/ k&a ta%da)rﬁltcj)% ggferreafbé?’ablto °

szlaltits ®ypaeighby nesi g0, ppets m“mght by Q@m@ﬂen@‘ﬁ (A) to (C)
rgtj nts(A) to (C) intotal. Carrier 1 may further
tont ain an oily base, if necessary. The addition of an
~oily baseCaorime 1 maypfoperdd esnénabl s ciont rbalseoflf he

efflc:lency f cacdlnt oductiaon b
e e AR EhSn s L eai B Meelith Pqnbrties
speslidd cogtavl toyf atheCaffietercy dfhaucbeaiacicief iateedihction by

with Carrier 1 can ntroll ed, therehy inpr .
eyt o b GHaBp TS iR, 3 O3 1y oS b, paRedy b Bajust the

Sy, gwhent@oidayrbasel WitdHe achelperaf W &ell with Carrier
sensitivity function is added, the core of the nucleic

hefah &sr FrBETRhiPde THPEPRY IR NEndB? HRIRISEAPRed

& EMRAIALYT enCRNEid | Opgrirey, Nddeeekhmsidlatin@isah ot e base with
cell surface, thereby |n?rOV|ng t he nucl ei ¢ aci d

? rteeretnsn eRnsihivney. TmELiRaY dsr addedr tdenigore, of the
Mheﬂel@“ a@hhyc%?ﬁteert hah, Basqfd fRigrht¥qt Gndder ?ﬂr%ﬁ@@éﬁglned

by an extern I mulus Is added,” the core of Carrier
uermraﬁelrau GPm@@MISe&Obyndﬂc%xfbicﬁalatsphﬁul@sthlED cell surface,

'&Mé% BE{)}U%% % hﬂci@fc sztlld lrjlqureﬁﬁct##]? e%lfYLc1ency
I Mpro |ng t ic acrd intro UCtIOﬂ I Cl enc

BExaiipiresref oot wﬁm@s t Wlaen can did yablded timtChesi en dbility

to be disrupted by an external stimulus is added, the core of
Carrier 1 can be disintegrated by an external stimulus to induce
fluctuations in the cell surface, thereby improving the nucleic '
acid introduction efficiency.

Examples of oily bases that can be added to Carrier 1
include perfluorocarbon, perfluoropentane, perfluorooctyl bromide,
perfluorohexane, perfluorotributylamine, soybean oil, refined
soybean o0il, hydrogenated soybean oil, unsaponified soybean oil,
squalene, castor oil, clove oil, sorbitan trioleate, turpentine
oil, safflower oil, safflower oil fatty acid, oleic acid, palm
oil, rapeseed oil, fusel o0il, olive oil, linseed o0il, sesame o0il,
chlorophyll oil, croton oil, bergamot oil, cedar oil, orange oil,

fennel o0il, eucalyptus oil, corn oil, lavender o0il, marjoram oil,



10

15

20

25

30

35

i ncl ude perfluorocarbon, perfluoropentane,
perfl uorooctyl brom de, perfluorohexane,

w@eebloeiondt ri but yl am ne, soybean oil, refined BCIbRa8/070642

oi |, hydrogenated soybean oil unsaponlfled soybean
oi |, squal ene, castor oil, cldve oi |, sorbitan

' ffl |
%r'r%iqﬂ@y cRPEBE Gt oy oSt oL, by 280 G rose i1,

piseloidi, | alﬁbhdeoiﬂJ,pdanmieedlplbamékiﬂﬂﬂblmylwhlte camphor oil,
chloroeég oil, croton oil, cedar..oi

t
P UG S1luckPRRAang: PLL e TR IELSd tom oil,

J;ﬂ\/@étd%rllol kommrdrfwmgzel ol Byhakiel mmptépmameﬁl; oil,
coconut oil, egg yolk oil, rose oil, pine ojl, alnond

BB %’é’én@ﬂlol‘Facal?aﬂPé’ltltFé' oYfeatyder® Rhhpheinigide oil,

H5¥H€H@d 810kl , hgdF ARl hegPERPRY WiNls,Ollkght 1iquid paraffin,
esterified corn oil, ginger oil, Roman chamoni | e i

sHaKe paratspearmgdiinpchaiyg AT tONEE16i Frighecry igesy epink oil,
kl\%;'@?ér oLyl bil Z'ﬂ}ﬁy%&gﬁhﬂéne Qférsqggeglp' I o1 fyoxyethylene

drogenat éd vegetable oils, I'i qui d ‘par af f
hydraaenasedf ¢a$1tomed41u np@hmwetémlynachndrogenated castor oil

%%{3& &%%kgﬁg%léﬂéﬂﬁ ro eﬁé{ %E%Qgﬁy? 100 polyoxyethylene

e cas polyoxyet

hydhagy@aaeddca$ﬁmnnouﬁ QO pedisoxspethyllene mmdhqu@naegdcastor

t ol yo e t stor oil
J(?)J(s) pgo y %%’%&yelne ?%Jé(inaafé%id ¢ g‘g (8)]? ngll %g
pmﬂyuxyﬁahbyéﬁaehyQMbge@anadecbsnnﬂ:@uloBD 4§blyoxyethylene

Hehe E :g%% & ggﬂg:éﬁhiasb-ESg%%s%ﬁf oil, process oils,

yomeﬁ@yéume olﬂyr pgeaat Qﬁrﬁ&ﬁbﬁép@hﬂarﬁi) ,1sp olempeﬁyeiture
35 castor oil, process oils, etc.

s iveer ﬁn@ofp%émeaﬁéOPgrmrﬁfeP&tl&ﬂ@gS%sﬁ9{ .5\/8 Yangh hereby

basortiRy Br gRE! t Yuethbs) | pdver1abrdleRinainperfeeb¥octyl bromide,
becom ng a gas. Further, gerfluorohexane

Ped fRISLY0EP YT LIpHOHEE Ne ARV D T IPRSLHEY | BRItRA sHiskupted by an
SRVE N %@hﬁhid&}(éHQEhgbérE%EE%¥dﬁér€9 §Xt&lng cavitation in

stinulus, and have the property of causing cavitation
the tcmrec@ifeC@rr@rr rli @pdldaﬂ{fl‘éﬁ%aﬁﬂégr HE i WRED trefggéMing an

RSN B EX 8] os| LIS R Bspl L gson o

TTFadi ation n an oi | ase I's contailned, the
proportloWh¢MGnEGﬁJbSba@e isrnqn@alasd}dﬂgaagopbétlon thereof

PLIRSLS 400 (LR PreSENLel PYENLLAR, 8T Bk BRI 011808k son
@r@frmtahmpairécmnp%maaysbby frat &mmpaag me:o 50 parts by

<§ﬁ{ablgégﬁ%§ﬁéﬁt§§r§§ bgr '6?’ e18§£ %9%1%%&%§p?¥ferably 5
to 20 parts by weight, per 100 parts by weight of Components (A)
to (C) in total.

Carrier 1 may further contain a membrane-fusogenic
lipid (helper lipid) 'if necessary. When containing a membrane-
fusogenic lipid, Carrier 1 has further improved intracellular
nucleic acid delivery efficiency. Examples of such membrane-
fusible lipids include dioleoylphosphatidylethanolamine,
dioleoylphosphatidylcholine,
transphosphatidylphosphatidylethanolamine, 1,2-bis-(10,12-

tricosadinoyl)-phosphoethanolamine, 1,2-
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to (C) intotal. Carrier 1 may further contain a

nmenbr ane-fusogenic lipid (helper lipid) if necessary.
waB@/ 0o ai ni ng a nmenbr anefusogenic |ipid, CapCT/@r2008/070642

has further inproved intracell ul ar nucleic acid

deI i very effi ci ency Exanpl es] such rrenbr anef usi bl e

é)',ll ds, i ncl ud ?et ﬁnoﬁa{ﬂhOSphﬂt bdy gl yﬁg}lggphoethanolamlne,

oS

Ixmmbaapbglpmb'émimpbablﬂyirm hanal—am ne 1 ,2-bis-

é%gﬁﬂiéﬂgﬁé%éﬁgq%%%ﬁ%@%ﬁﬁgg gﬁ?%@ﬁggg dsphoethanolamlne,

1, 2 -dinfyex adegypivpsiokenthanahiad, ne, 21
di hexanoy| phasphqet hanol arg ne, 1, 2-

@?]ﬁﬂY&PPBﬁB]% AN ABI AR b
%Aﬁ&@@bsyﬁwﬁbhan&hﬁr@ e, 21

di myri st oyl phosphoet hanol am ne, 1, 2-

@n&a@@ypyﬁeammp AnkRe, 1L,

?H&§ﬁﬁ5€%ﬂ@ﬁ%ﬁ&ﬁﬁ%§anhndeﬂsé%aroylphosphoethanolamlne,
d| paI m t oyl phosphoet hanol am ne

mmé@ayr%h@mwmﬁapbpgmwla@lne, 1-palmitoyl-2- (10, 12-
‘f]?lcﬁs?ﬁhtg%?y -0 oyI p %gg}goet ano am ne,
dlqkﬂqwﬂpbyspﬁoeqhamolam;ne—N caproylamlne, 1,2-

B ST S e A byt Sy 1P,
dhqdlﬁqylphylsph@sqﬂwﬁlhmmnéammmapﬂoyl A ne, 1,2-

R s R

@immbgybpbsgmmbhamaﬂnmm—d&déedﬁcgnpyl,,2 -1, 2.

S Shecy PBRORE IR aH aae - doBeaty | b e, 1, 2-

& Py paykphesiest Ranak amr dridia9d a6 amny) almzne 1, 2-
di ol eo¥pphosphoet hanol am ne-N-glutaryl, 1, 2-

R P%Wm%@@ﬁaﬁ%ﬂ%-%dgpawlwn% 3,2~
& OlRR) YLFHB gsphaaidanahans Q@-%J@Qﬁ,@sel 2,2

di ol edyl phosphoet hanol am ne- - mal ei ni denet hyl

mﬁdﬂr@ﬁ@)(%b@%@mﬁapé?m@e -N- glutaryl 1,2-
(?ip %{o?lﬁ'uﬂ @2&%&}?}& c;glglgg @%%%F[Bg%yl ate] , 1,2-
@hqﬁﬁowﬂphysPMQgﬂham@ﬂhmmneENniﬂ}gﬂmapelmldemethyl)cyclohexane—
éé?ﬂgyyﬁggg??Prﬁ%ﬁéiﬁi?8§¥£ﬁggéggethanolamine—N—[4(p—
maleimidemethyl) cyclohexane-carboxylate], 1,2-
dipalmitoylphosphoethanolamine-N-[4 (p—maleimidephenyl)butylamide],
1, 2-dioleoylphosphoethanolamine-N-[4 (p—-maleimidephenyl)butyrate],
1,2-dioleoylphosphoethanolamine-N-methyl, '
dipalmitoylphosphoethanolamine-N-methyl, 1,2-
dioleoylphosphoethanolamine~N-[3-(2-pyridyldithio)propionate],

1, 2-dipalmitoylphosphoethanolamine-N-[3-(2-
pyridyldithio)propionate], 1,2—dioleoylphosbhoethanolamine—N—
(succinyl), 1,2-dipalmitoylphosphoethanolamine~N- (succinyl), etc.
Among such lipids, dioleoylphosphatidylethanolamine can be
advantageously used in Carrier 1.

When such a membrane-fusogenic lipid is contained, the



10

15

20

25

30

35

1 , 2-di ol eoyl phosphoet hanol am ne-N- [ 4
(p- mal ei mi dephenyl) butyrate]

wamgéwbxoyl phosphoet hanol am ne- N- et hyl PCT/JP2008/070642

dlpaln1toy|phosphoethanolanlne N-net hyl , 1, 2-
dloleoylphosphoethanolan1ne NF'TB (2- pyridyld!thio)
F%&E’?%nla #Psﬁg‘%ﬁ tzjrﬁd 6?)%' cg[] gsri%%et Qg n‘ghea rTe]i“rkee'clt\:l's of the
ﬁréséhuﬂﬂmv¢hpm@5phﬁﬁkhﬁn@hpﬂiféﬁrwan@smaylhgj fior example, 1 to

- ospho t ha (succi
508kt s ot s PYALEREBYY pHbdgndePabt Eeh ool and
fdhe k{ﬁce&‘é\téﬁlﬁgg@uﬁi Noospdrts Kprwdight] pe¥EID paghsaby
menbr ane-fusogenic lipid is_contained, theproportion

Wﬁé@@%ﬁﬁi§0ﬁ89n¢ﬁ?ﬁt@ﬁ %8 (Bhgimdathe -effects of the

present ipMepidoON A=§ eehtafma}a&q@usaaadmyv@ subfr as

exanple, 1 to 500 parts by , preferably 10 to

Q%t@aml@gbﬁg@fét@htexcalm%ﬁe Fé‘#@?’fa‘—bl yhiskegerpg stabilizers,

%@fférspyg\ﬁ’ébgmat%s 1%Qcpar$§d)35f QBES o\fle}%mngmzﬁ as

intotal. Carrier may contaln vari ous

nddifiefeyasach asudast @ngzrn@olag@m§, buﬁf@r egrlgitions,

gh%é%gﬁ 1c5E'8§Eﬂ%£S’ %Bglggf erkgg 1%ns, ?Fe free water,
servatives, etc.; a queous ve N clhes’ such as

pchilau¢omdueg tqunhaodgrmugérusaﬂ uThenmmounidsf ef such additives

sol utions | ogi cal e I

350 00 BRULOLPY R SRR UoT RRlY By

hocordinguse. tfﬂéef@mnu)’ﬁ Sls@f oiuthe axmhmlm]tejscesacadddahnm;s carrier.

vehicles to be added can be suitably sel ected

according to the formof use of the nucleic acid

Heth W Wuedel & efcidF@aniobriucd eiierAci d Del i very

Carrier The formof_the nucJeic acid delivery carrier

is not |iAPEetPEs AfohfCaButHl @G e € htYRFY Faggier s not

dehi el @@ 186§ &5 ald ntalebe LNCARDULAL 8611Rdked anto a cell
preferably in_the formof a |iposaone. For exanple

AR rPecancrRpuiated; rbUtthéSfBF%#%tfab&w ipospeform of a liposome.
e, (Med TADier aNds 0 i19RALYMUSED Oltllb%"some,

[Tpids, forma i osone menbrane. When the nucleic
Gemeprgsitisvéhy tar rGler and pptionalflyr e athepdseies,j form a

he @ mepBlinani lamel lar vesicle (SW) , a large
I i

r veS|cIe (LW) , or a nultilanellar vesicle
(MV) . THeepathd clueldianetit dsflivheynoetsiar dei dn the form

g?" IB%S%%rrler éng%ea small unilamellar vesicle (SUV), a

large unilamellar vesicle (LUV), or a multilamellar vesicle (MLV).

The particle diameter of the nucleic acid delivery carrier can be
suitably selected according to the type of the cell into which
the nucleic acid is delivered, and may be, for example, about 20
to about 100 nm for SUV, about 200 to about 1000 nm for LUV, and
aboﬁt 400 to about 3500 nm for MLV. The particle diameter of the
liposome is measured using a dynamic laser light scattering
method.

Methods known in the art can be used to produce the
liposome and adjust the particle diameter of the liposome. For
example, in the case of Carrier 1, a liposome can be formed by a

thin film method, a reversed phase evaporation method, an ether
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suitably selected according to the type of the cel
into which the nucleic acid is delivered, and may be,

wo e00ves@npl e, about 20 to about 100 nm for SUWCHIDRR08/070642

200 to about 1000 nmfor LUV, _.and about 400 to about
3500 nmfor MV. The particlé ‘aneter of the |iposone

d
B B T AR e U SR oo, ox
pm@dMﬂeathelhgpmsamﬂ.@hdsad¢QEMaﬂﬁmagpaomp@menub aaet eo (C) and

of the |iposone.,K For exa e cas

an AQYSRISORBA T AN HEIEP ”%%91%2 '« hife i flengiemgler can be
é@yﬁﬁﬁﬁﬂbﬁhaﬁ$eﬁwﬂﬁﬁkﬁtméﬂh@@lhDdTeaﬁhephegsmMﬁmbdQna

nmet ho a surfactant method nd a heating nmethod, or
hepegendEatien fgedirdsi Prph Bgelﬁ%%Taining Conmponent's ( A)

to (C and an aqueous phase (aqueous vehicle) . The

article dianmeter can be adjusted by an extrusi
dorpuipbheny Nk Mebhod oef %%%Ebﬁ.%ﬂ% Acid Delivery

aEhhad £ 195 the like. Form Formulation, and Method of
Use of—the

Nucl eic Acid Delivery Conposi ti on Wien the
nucl ei ¢ abhenddie wecyeearadit dediveryheaspian é6 an the form

Jé%' | Ve%%’SO}ﬂge %lrﬁfc‘ie?@t %cf(@r%ngﬁeknlhh%éq %cﬁ'e Cagbgd

y conp03|t|on 0 e pres i nvention may
¢ebsatty icompositian edcabsupresshtwiinventior nap éqenalresent in a

Sate OUARATES u%d GAS k| pQﬁé’gfmﬁ%gua{li éét?é %}%%‘é” th

i Nner - or —outer sur ace rane
hiposmmie; or hgch(ﬁﬂamblbobm@dto\Nh@ninhernurlqqurasudface of

Ilve carri n a formothe tha nme,
it Tieotere Befirartiledn ot Huoraratadg BB erpen the
ﬁmwnuxﬁ talcaa déli&uzypbesemérlisumﬁ|aomofmr®mhex-¢mﬁplaxllposome,
vAéh nponent he nuc] eic d dell ery .carrier
t e&ﬁ foH cc%‘lp d%Bph%%urEl & 2h VELY gerResition
selineresenPoshddrin oaf tohes Qﬁﬁ@tleknwgm | @fposients of the
produced by m xing the nucleic acid lex with the
et 24 Hddebt YRR FagRIFT erhzavghy BP 2}G Rf fyedrophobic
woxdure into a desired form or by mxing the
conmponents of the nucleic acid conplex and the nucleic

aci d del i Ve ynugaiice ACE@ nfoki iedh CPRPaHL k) Ofafhe present
BEeaTe iad 1 Eop Ptk td N Byt A ThF e niRh 8i@ L8 'RApl8kMiith the

nucleic acid delivery carrier and formulating the mixture into a
desired form, or by mixing the components of the nucleic acid
complex and the nucleic acid:delivery carrier composition in an
arbitrary order and formulating the mixture into a desired form.
In the nucleic acid delivery composition of the present
invention, the ratio of the nucleic acid complex to the nucleic
acid delivery carrier depends on the type of the nucleic acid
complex, the type of the nucleic acid delivery carrier, and the
type of the cell into which the nucleic acid is delivered, etc.
The ratio may be, for example, 1 to 100 parts by weight,
preferably 10 to 100 parts by weight, and more preferably 20 to
100 parts by weight, of the nucleic acid complex per 100 parts by
weight of the total amount of the nucleic acid delivery carrier.

More specifically, when Carrier 1 is used as the nucleic acid
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In the nucleic acid delivery conposition of the
present invention, the ratio of the nucleic acid

W@ opletoos o t he nucl eic acid delivery carrier BEpERGes/070642

on the type of the nucleic acid conplex, the type of
the nucleic acid delivery carfi®ér, and the type of the

[l into which the nucleic acid i.s delivered, etc
SHELYEEY BohRy e, CPoP SERAITG PO (8T 160 I Gs Tpj© 100 parts
wi@i@hgfrpfzﬁf@bdm c3)/(1)(10t eolmg) @ﬁrﬂtshby wficgil;li, aandmops e

refera to 1 arts weight . of the _nucleic¢

Sra ke rebiy 2% R ri0fo@aghrt Y HERBtahPE ofNE HiNGIsiE acid complex
pePunp phrtHeppuidigihe a€i ehsleddruar yméanht i &f .CoMpblents (A) to
specifically, when Carrier 1 is used as the nucleic

i fPatpieey tarGaeierthe ratio may be, for exanple, 1

to 100 pagpdstHir, Wehght caprefenabkyydytas 10Q paciéidYacid
wei ght, and nore preferably 20 to 100 parts by wei ght,

dFlivegyngereierading Eohpl eanquyt P@OCBQP@@ﬁﬂﬂﬁ\MQ)ghP éﬁ)
S0 iRka! 1 ATEML; A 1CRIPOBEN S BhahP1 £ 0160 BDNGE. 41
rrier . Further, he

1 n Carrier 1 1s used as t
praflegiablycB@ tel80/ ety S¢cagnd aroret peeferaplarduso 60 wt.s,

FORENETD o1 o ioymiity M ERRel RubTCls Sioits BBV PEsy

@mpowiteéopreferably 40 to 60 w. % relative to the

total a nt of .t he nucleic .acid delivery. composjtion
- The nucteF dNIEHEd CaBFTY IS VG0 SPTRESL GO RE  Bpedigsent

imxantioanmaRycarddia rayaou® usidddives vescts uch isetonizing
i sotoni zi ng agents, _. xcigie ts, .diluents, .thi.ckeners
§Erwﬁﬁ

QA i $EFEPIPFre A TURR KgBSTSpretabiggrgp, butters,
PERIROYS LY 085 £l @S .SUeRdAsT Patiiddued veBi €1es afiedous purified

gl ucose sol utions, buffer solutions, physiological |, .
Hl9The 2TBERUS HKHSE AG b Ve bGEfFB1 SOk Lope Physiological
SHDWAL S 0f . suchradding ¥8StIREAMUBRUSsY EhirbesmE@t P&F such
suitably selected according to the formof use of the

astitdvesaend aBIGoMST YeRbApesidaroRe TRELHRAY &edegtrd according
%'ﬂém\ée%rﬁ%?%é @At LG PILReRl HBYERPRERBs Pion.

used by itself as a pharnmaceutical for gené therapy,

i.e., as Ehpluatedeuatrtdldlomesyi cpmposMiieon ohethe present
Mnec'ignagég g@'dg,\é%r %\alcgﬁpgff tafso%. gﬂ?hﬁﬁc&fﬁ%%ﬂt for gene
Invention 1s used as phar maceuti cal conposition, a

theolapiye aced, ded iav@hproaceusiGalbgemposition. When the nucleic
acid delivery composition of the present invention is used as a
pharmaceutical composition, a nucleic acid delivery carrier, base,
vehicle, etc. that are pharmacologically acceptable are selected.
The pharmaceutical composition of the present invention may be
formulated into various pharmaceutical forms. Examples of the
form of the pharmaceutical composition of the present invention
include liquid preparations such as solutions (including syrups
and the like), drops, injections, etc.; and solid preparations
such as tablets, pills, powders, granules, capsules (including
soft capsules), etc. When the pharmaceutical composition of the
present invention is a liquid preparation, it can be preserved by
freezing or by lyophilization or the like to remove water.

Lyophilized preparations, dry syrups, etc. may be re-dissolved at
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vehicle, etc. that are pharmacol ogically acceptabl e
are selected. The pharnaceutical conposition of the

WwW@e@9e61003 nventi on may be fornul ated i nto variBCEJIJP2008/070642

phar maceuti cal fornms. Exanples of the formof the
phar maceuti cal conposition of 40ve present invention

include liquid preparations such as solutions g
PR R6 U7 JFS R SCheq RO PopeIoT i dtt F5RELLized
ﬁ&i:,‘l\?dﬁ, @t@.scwh‘slﬂl meppmﬁ:?mmaua? g@n}tcﬁh'ltfﬁba, oﬁiﬂ:lé,present
owders, granul es, capsul es, (including soft capsule
fméeiftt.lcw A @h%olplﬁiap.lf%eéa?*ﬁc%rr d&rrﬁ‘é‘gig?? olﬁe-&lfwgﬁiveg)at the
PIRS Y usBVEAtdtilged Whteth dFdY apdeation, dterGanzbe water,
preserved by freezing or by |yophilization or the Iike
¢ renmove water. Lyophilized preparations, dry syrups,

etc. may bg #1&s Jresehvethdddtied, | MBeOfeiS6dtd which a nucleic
distilled water for injection, sterilized water, etc.

Wiech itshelephaprrdbedt-feal thonprkh ticowhéfht Hee phagmapeutical
L fﬂign'8fatﬁgﬂ$f%sgﬁgpg§€€ﬂﬂ¥bn “§i§??+#§§j is not limited,

re-dissolved at the tine use I n wat er for

amj extyi be, asceltidiededehdt ea ,celtlc isphated framsemnt organism

i nventi.on, el ' a nu ic.acl.d is

LB b0 ifned B "ILATS BUEREY HER Yol Dergyy and may
beonEsivedofirah 4 hempnesend narvénimaonansmappl e, pharmaceutical
not |i.m.ted d may be, a.cul tured cel a cel | . .
PStpot TioRr urrte PbsRfe o fYens e nevuke Sfidgycisher in
vitwes)or anceivoin vivo, etc., and nay be derived from

a human or a non-human ani mal.. The pharmaceut.i.ca

conposi ti OA gt BFESHPESERICT TP Bt Ia'oﬁu S HE2FpFrR e

@ IRRITedNiMtd rH @11 Rhybugh dHe StepPbeseRingimgeRheon,

a nucleic acid can be delivered into a cell through
EW&?@ﬁﬁﬁHtéFa%r¢9RQQ§dtﬂﬁB %ﬁéﬁhﬁnﬂ%@??&%l1%¥ﬁﬁ£i§PtF%ﬁooﬁontaCt

dhe RHesest 1 NYeRt hePhdd R C BRE AGEndM tHe R rfstdut ikha
met hod for bringing the pharmaceutical conposition
FOMRPESAPRCINR tIPTEAEE| P1ER hotelli At et HIntedy as ong as a

S BRle ABYPLo Of nENRUALE] &1 £ 12C 1l 1964 +Y & fposition is
conposition Is brought into contact wwth the cell into
hughtt Hetauedrtiastawiitihi he ccalld iiptepoditedd . theppucleic acid is
AP BIG-AE! POHER DEL S S: l) BUSHAS s o
hhehearoukhovo rise-Hododghgenat thammyacandt tie meteodpahies to
gﬁgnggbu%%eto be brought into contact: the method and amount are
suitably selected. Thus, application of the pharmaceutical
composition of the present invention to a cell enables easy
intracellular delivery of a nucleic acid, and maintains the
delivered nucleic acid stably and persistently in the cell.

For example, to bring the pharmaceutical composition of
the present invention into contact with a cell in vitro, the cell
can be cultured in the presence of a suitable amount of the
pharmaceutical composition. To bring the pharmaceutical
composition of the present invention into contact in vitro with a
cultured cell or a cell isclated from an organism, the contact
can be carried out in the presence of blood serum. When the

pharmaceutical composition of the present invention is brought
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suitably selected. Thus, application of the
phar maceuti cal conposition of the present invention to

wa@2@ekbloenabl es easy intracel lul ar delivery ofPEI/JP2008/070642

nucl eic acid, and mai ntains the delivered nucleic acid

stably and persistently in t i€ lcel 1. For exanple, to

bri ng the pharmaceuti.cal. conposi,ti on,of the .prese .

PR RS aoEnT bR el dP BT redite PRapRes St ® Shpposition
6RantHe peekeht ethventtilod pagsendarauighg $ntd aldrecaanownth the

of the pharmaceutjcal , conposition, To bring the .

Bk T o BRaBR osneon S EeLG Gl A hy8REF rintravencus,
sibcute@ebas) imt Mridseubdht) Entddgeriednegl) o iateabtular

i solated froman organism the contag¢t can be carried

HRiLeq i OPne OF r HREIRIE B 1BFBOthS SRS LHRENCY#E, a tooth, or the

Phad;mBeeut b6 8bn CRIPRSIstraRi o tenRr aasat et i eRal Scavity,
broughtinto contact with a cell in vivo, th

e
prrgsmacsutheal Lkomsgsilt rgRiREstinedippes BRRNSIRAERL on
JoRYi %tQagHSHE £ U Rk eBE3E tadihit} kP8t §6h | vRY tHeObral mucosa,

eanp e, Irect 1njection into a tissue; |ntravenqus,
vapnalamecasa, i erulanisugbaa, jentedpapresaesdy uperine mucosa;

t r injection, or injection into the digestive
%ggggfﬁgk?éoth, or the like; inhalation adm nistration
to the nath¢ preuintareubiehl caonpopitliongsf tre presknkeinvention

oral_adm nistration; .transdermal admi ni ti :

B R TEE, SRS il ARSCEHI, BCBLALRL S dYa 11y
yegpableuceshclod dasoluc e, vehtthd andtbaae are not limited
uteri ne nmucosa; r the_|ike. The pharnmaceuti cal . .
Lol EPoRi; LTRSS, BLehts FRASRERoR NRYLI Tl (g not impaired,
S reS @uitdbD@casisdtrd acEhaliiie @boghe abdim adteptablExamples
vehi cl e or base. The vehicle and base are not limte

| d
HRC iy these HECFFaRers 2BPVE he 1Pr ERERICI IR e AfiPORTpPRF t1ons of

Y dHiRabeedr il hposliitiam) Wetblcael eanadsaydiaig hDso not
the formof use. Exanples include those nentioned

Biwved PR ARG audde phESHrY I thenBrasephelnvention are not

PR TReeULLEahr& %Q%b&%oé‘elé/@d@cﬁ becoBhHass tM £8LR DL use.

not limted as long as the effects of the present

i nvent i onTarapmatingnher R reacguiieas ueerdnsitieneef eehe

%ﬁ%%%nggy%ggigﬁbﬁﬁ{%k?écyf@§ Jﬂ?uﬂkaxéfﬁbfiﬁ% apPlied. For
nmposition of the present 1nvention,

exangflfeg c the ephanouatteutheréofonppsdppbneds #eplisdadpl such an

5&5%&%1%%ggcgﬁéiﬁﬁﬂlé%%n88§&tééﬁbfé§ %BngfﬁE&r£ﬁ§¥EQna§s applied

in an amount of 0.001 to 10 pM, preferably 0.001 to 1 pM, and

more preferably 0.01 to 0.1 pM, per cell.

The pharmaceutical composition of the present invention
is capable of delivering a specific nucleic acid into a cell.
That is, the pharmaceutical composition of the present invention
is effective in delivering into a cell a specific nucleic acid
that is present in the pharmaceutical composition and that forms
the nucleic acid complex, by bringing the pharmaceutical
composition into contact with the cell.

The present invention also provides a method for

delivering a nucleic acid into a cell. The method for delivering

a nucleic acid into a cell according to the present invention
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anount that the nucleic acid conplex contained therein
is applied in an anobunt of 0.001 to 10 pM preferably

W@2®9061003 1 pM and nore preferably 0.01 to O.BCPIR20§82070642

cell. The pharnmaceutical conpagsition of the present
i nvention is capable of deIiVéP?hg a specific nucl ei c

aci d Jnto { Eg% €%% ﬁaceut cal . rlex or
Eﬁﬂ%ﬁﬁﬁ%% PLene é&@ﬁ?ngn o ts aFfe %I ein
fetlort iaaddi aémxaelqeldon@ospemrﬁ idesardbed calewiel itnftat costact

present in_the pharnmaceuti cal ositian .and that
Foerhone=hbcl aPE GEREaCod eSS BrRifgIag eed Complex or

ARSI &HRe %@tlucaém@mosj @sltmuo fntast coil hid hetcelihited, as
The present invention a E%OVIdeS a method far
8

49 \AS itnGUATRRIES AMOURE ® S, aFHE GRMHGK Pornucleic

g6)d V&I1iiRery BMRbSHi%idel Isi BtOughtCahkoassRidingit® the cell
present inventionconprises the step of bringing the

Aee efhd chicrdneekplexcdd aBclerroduged- ddlqr exgmple, the contact
I?IQ?% ﬂ%]irQQeQ €3G 5 l?‘?‘%h%bg\c’n%%' Iﬁgrﬁlé‘io %tsagt hﬂ;ﬂé}tt& &nown method

cont act et ween the nucleic acid rrp ex or
hucdeie theirdpdel anderbhec sapesapploresated the @@Nnu $onbe brought

1ﬁ{%té%$ta?% |Qﬁg ﬂ%rsghbqgh z %nEOREaEE“%fEJ%hgkgbly

d co ex or e|c aci Ivery conposition is
bclmqﬁudl nt o contact with the cell into which a

nuct o1 ¢ 36} Sk iy SlEcst R HATBLR L COMEREC acia
&@Dwenyetd@mﬁosﬂtmﬂadﬂmeb&pyacandlﬁrha sel® appthesalicdve manner,

LD U RCcBRISCeo T e ShPPL P Rt Bl By BHAGAGee in the

t8EL NUEbei oraGict WQﬁH'Eﬁé(HblluCkﬁéCnﬁﬁléidj%bhmeé&mplex may be
CQ%EOS|t|on into contact with a cell in the aboye
&Y itRELALRY ditt CRRPdnghtoh& it Bl Yelitgle or base as

@@éé&fﬂé@ﬂbb%vgﬂ|ﬁ%@'ﬂﬁgléfbtéaidCﬁbllvéfy pbactivh thhy also
the cell, the nucleic acid conplex may be used by

be segqd by ihsebhifhdd SAMRIRALEOR #Hth] 8@ Wehiglse Oasbase as

&@é&fm@%d aBBoYE- FEQ%BH&'&E&&%HE 9&&&’&1}1&8@%&%1&1 acid
nmay al so be used by itself or in conmbination wt

dehiviny, oitbas expf atebdei b@dbramg/é‘-helzc\dcmcé aémia @lieéiqvery
LIRS SO R tEs e w5 et el

cont act wihhthédngmskeht invention, as mentioned above, the cell
into which a nucleic acid is delivered is not limited, and may be
a cultured cell, a cell isolated from an organism (including
established cell lines), a cell in vivo, or the like, and may be
derived from a human or a non-human animal. The above-mentioned
contact may be carried out in vitro or in vivo.

For example, to bring the nucleic acid complex or
nucleic acid delivery composition into contact with a cell in
vitro, the cell can be cultured in the presence of a suitable
amount of the nucleic acid complex or nucleic acid delivery
composition. To bring the nucleic acid complex or nucleic acid
delivery composition into contact in vitro with a cultured cell

or a cell isolated from an organism, the contact can be carried

out in the presence of blood serum. When the nucleic acid complex
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In the present invention, as nmentioned above, the cel

into which a nucleic acid is delivered is not |imted,
wapamenpobe a cultured cell, a cell isolated fPCHIR2008/070642

organi sm (i ncl udi ng establish cell lines) , a cel

in vivo, or the like, and may “be derived froma human

O{_ rfauc oenl_c ac1? g‘enJl.lv r Ehlgpgg&/leonnq%t 598&3}1{: r}ltt%CEOHPXCt with

e carried ou etlyo

br¢émitﬂmevmuoletheznnode¢omptsi anmpmexlercnummeic ac1d delivery

del i very conpositi.on | o.contact, wi.th

Gomaas et oB RY) be a gPk o EEF tioatin i ofis gty by, for

éxéxﬁpalkd e daregdt imfedtiennintei £ tcisties oipt exvarousyc| e| c

acid delivery, conposition. To bring.the Fuclelc aci

RRPI@ReEHS nuER B TURE e g e| FRGPEIHPBSP LT OF | Saocular

SRR RGN, No¥l {hfeddildh aneyl the el eetliver tBad®sl la tooth, or the
i solated from an organlsng the contact can be carried
B

btiei AnbRéapier A dsthRbEeR S (e WABRL t Fvituel eral cavity,

RGALE COUMPLBXOL i KRICIFiaG Q@ﬁ@nf@éﬂa‘(‘ﬁ@ﬁ COPRRSAd A 1S
brought into contact with a cell in vivo, the nucleic

adnihicsmpésnor trAnETEicosat i afwialiskany L eBpis i theoprahymucosa,
%’&?ﬂ{aqu %Eo%gt &ﬁ%ﬁhc%& h félﬁf;aqe hhcg¥a, f&[‘ u@é’i“i'me emucosa,

ect |nJect|on into a tissue, intravenous,
subdhe diad&eus, intranuscul ar, |nterper|toneal or

t I i , 1 t
| L7 aocul g Gl LR <OF ARG aB;bTho LG Augestd e,
.accdﬂdangaSaltnaypﬁgaenmrahvemnadqm anurg@secorvd lamounkeef the

Rdiaifisen; cafiriel ar BEPIRCG R 1 BT ip g1 tion 1s

Megighl iAueosantamwdthnicesH, tiedharoducosthe @ucleic acid

uterlne nmu or the ke, In the ne d for_nuclei.c
L) 8 PoLRy  FRCocKABRIS S560PBPHGE (0 (HE BRELERT acid

ERMEIRH o, nablefd eddildv e} @mpoBet NS | € beddiflinistered
conpl ex or nucleic acid dellveD¥ conposition is

b¥ cirfectedt 80 chttadt- Ofitt ke al T atfr PEefRERBEIE WOdeto 1 PM, and

M ¢ireraghf1y " 1t he oehlpmFUr @xanBlislelherAmeBlpEx is
he nucl eic acid conplex or hucl ei ¢ aci d del i very

@Qﬁﬂﬁ%ﬁtﬁﬁéﬁ Por ieelddmi ni stered is sel ected so that
0.001 to 4fQ r}hétr%%%ra@iyv& tho% al Qud1 &M AN FRES a cell

preferably 0.01 to 0.1 e nucleic acid conpl ex
accerthingi spetleel Rngse@§|nnventlon may be performed by bringing

the pharmaceutical composition into contact with the cell. When
using the pharmaceutical composition, the method of the present
invention can be carried out in the same manner as described

above.

EXAMPLES

The invention will now be described in detail based on
Examples and the like, but the invention is not limited thereto.
In the following Examples and Test Examples, GL3-siRNA (siRNA to
firefly luciferase; Dharmacon Research, Inc., (Boulder, CO), USA;
sense: 5'-CUUACGCUGAGUACUUCGAJTAT, antisense: 5'-
UCGAAGUACUCAGCGUAAGATAT) was used as siRNA. Cluster dextrin
(Ezaki Glico Co., Ltd.) was used as the highly branched cyclic
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The nethod of delivering a nucleic acid into a cel
according to the present invention may be perforned by

wheiongeres t he pharnaceuti cal conposition into PCRIR2008/070642

with the cell. Wen using the pharnmaceuti cal
conposition, the nethod of tHhHee¥resent invention can
e carried out in the sane manner as descri bed above .
'BES The invention will now be described in detai
based on Exanples and the like, but the invention is
not limted thereto. In the follow ng Exanpl es and
P les, GL3-siRNA (siRNA to firefly luciferase;
PhasdmranRes eadfitled Rontal Bowd dERNACRhd Wikl s @1S@ched
5'§%1LMKIX]JSAGUA UCGAdTdT, antisense: 5'-
BCGUAAGITAT) was used as si RNA. Custer
dextrin ( ' 1,00 L : ' .
branched §§q Hégéfﬁrfﬁgtﬁﬁéﬁgﬁél%ﬁéfggggé??g;Egngéﬁﬂﬂé£lon
Coipifesodonianhi wap FITRNATEAJUFNghIay TBAGNEREY G| beffer
DXL dh AcﬁShH%é@M%ﬁﬁ%”wg SRNA Firtther ™ solution
concentration (Ssi solution) was prepared using a
dontsairNYy hIghl prbrfarched uycbic (dextadioein ba y2F ik a
Co. td. .Further.,.a ely) tainipg.: .
oA SR S AT S UBkE i solution) was
poegerdd asing 4 h'gldJEDFRaiThe doufifielri sotlekion n(produced by

| ution) was prepared usi a Tris-EDTA (TE) buffe
BDRi onte P eRRhRH #F e LRlieiotekmmaeq For one
whese: 30 fbirans swEa womplek Or Tabke Nl eHavst @rbpestbes of the
Si RNA conpl ex.. Table 1 shows properties of the si RNA

SO SOMBEER REEIPRthl e 1 Particle Dianeter (ran) Zeta

. Potential (nV) Conplex 31.1 -42.9 # The particle

di amet er shown is a nean particle diameter (ran)
Feaktired using a ZETASI ZER 3000HSA ( MALVERN

| NSTRUVENTRaftiiltd ev Oli i@t e ahmp)ar t zete Pharaiien way)

Egd USTNg a Iagef aifiractiion netnhagjp g Zeta

potentTa #wﬁhé[%%}%&gfeLgﬂéﬁéfér shown is a mean particle
diameter (nm) measured using a ZETASIZER 3000HSA (MALVERN
INSTRUMENT) (the volume mean particle diameter was measured using
a laser diffraction method). Zeta potential was measured using a

ZETASIZER 3000HSA (MALVERN INSTRUMENT) .

Example 2

Preparation of siRNA Complex-containing Nucleic Acid Delivery
Composition

Distearoylphosphatidylcholine (DSPC), cholesterol, and
stearylamine were weighed out in a molar ratio of 7: 3: 1, and
dissolved in chloroform using an eggplant-type flask (recovery
flask). The solution was dried under reduced pressure using a
rotary evaporator to form a lipid thin membrane layer. The
solution containing 0.028 mg/ml of a siRNA complex obtained in
Example 1 was added to the resulting lipid thin membrane layer so

that the solution had a DSPC concentration of 30 mg/mL, and then
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ZETASI ZER 3000HSA ( MALVERN | NSTRUMENT) . Exanple 2
Preparation o f si RNA Conpl ex-contai ning Nucleic Acid

woiwierys Conposi tion Di stearoyl phosphati dyl chRCT/ae2008/070642

(DSPC) , cholesterol, and st e_%ryl am ne were wei ghed
out in a nmlar ratioof 7 , and dissolved in

chl orof gr m usi.ng an, eggpl ant typ ask covV
A eflerﬁ%aétqgtu B8R HAsC S %’l lé r edl}gled p;égls%r} e
He{ g el byt pays BvapdIr@ugh iemboiamesa haiviihg pditen diameters of

rane | The solutio ntaini ng 0. 028 /m  of.
A5 iapurnch 286 cim el PREEISAR 01 PRaRA S o s psion for
s e tdend veirpi ﬂntatlid"atﬁaﬁbeanﬁpdaﬁyﬁ fs;@Tnt hanhet hesultlng
sol ution had a DSPC concentration o f

EPERRALEED FREr BHVeASliKETPaIAT A é’a&ﬂtéﬁ%? &lagietteﬁeof about

560 Wnt,0nea3dipist ad pB¥oRassbAg itrhkeyeh ﬂ}‘?é'ftifaf:}:l%&&les had a
havi ng pore diameters of 800 run and 200 nm usi ng

eniferdePartdche epice aT%m%ﬂéhono?a%mm&téeppwmal of
?}5'0& aRf QN Grﬂé @9%9?@1@ O&l@m&%% ERSWh 1idNG GRAROSLLE Qe

or si RNA delivery a particle dianeter of about
Qi)@nertmr dnat) wa%a$ureai hlspngoareZE%SﬂzlEﬁ VAP GHSA hMALVERN

ﬁﬁgdf Azt 4 Sg?(gn‘t%lﬁa & Fk 8@0%5%1%/6%%@ artl CFh%bEhQQd using

di bptredigfioant ien anerpbad) parasitel eouelatmlerwa§nm)easured using a

E ( MALVERN

W@bpﬁﬁﬁ %@%ﬁmﬁgﬁw& e di aneter was
measured using a laser diffraction nethod) . Zeta

otential was neasured using a ZETASI ZER 3000HSA
%ﬁﬁtpﬁ@% | NSTRUMENT) . Exanple 3 Preparation of si RNA
Cospd x-ieanbai s an Negbebg-Aen th iPdhigv 8y 1 £0esidt Debidery
nucl eic acid delivery conposition in a cationic
CPMRRDHEPor m was prepared in the sane manner as in

Exanpl e 2 5 gx0ent L8ad déMidé&&laoﬁﬁo£¥ﬂ¥5n in a cationic
chol esterol, and stearylamne was 7 : 3 2. As in

Eeegsme £orm ¥es RESHRPAGLR oFRR SRR GRNR Example 2,

deldernahadng parid oee DgP@”Eél'%lé%fte@QQUtar@%t‘é@ry@ﬁﬁlne was
was in a |liposonme formin ich particl es had

Uni¥ordm phs tirc|Exagpie, 2,TH@Q:§@§@§,H%rpqwsatz@tlafor siRNA
&@&fﬁgfya%aafaa£5¥gié¥% WYameter of about 200 nm, and was in a-

liposome form in which the particles had a uniform particle size.

The composition had a zeta potential of about 50 mv.

Test Example 1

Evaluation of Inclusion Efficiency of siRNA

A FITC-labeled siRNA complex was prepared in the same
manner as in Example 1 above, using FITC pre-labeled siRNA.
Using the FITC-labeled siRNA complex, a nucleic acid delivery
composition in a cationic liposome form was prepared under the
same conditions as in Examples 2 and 3. The siRNA delivery
composition immediately after preparation was precipitated by
centrifugation (at 75,000 rpm for 1 hour), and the fluorescence
intensity of FITC-labeled siRNA present in its supernatant was

measured to calculate the siRNA inclusion efficiency (a rate (%)
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Test Exanple 1 Evaluation of Inclusion Efficiency of
Si RNA A FI TC-| abel ed si RNA conpl ex was prepared in the

wa2000/06mpher as in Exanple 1 above, using Fl TGPCT/JP2008/070642

pre-label ed si RNA. Using the EI TC-| abel ed si RNA
conplex, a nucleic acid deli \re?nfy conposition in a

GBSV BESRTE e e T Ba e 58 clRCRec AN e
conposn ti axs |anmd;uatel t%/hafahﬁﬂupnie?aeﬁﬁocgmmqsof SiRNA
Ptrsftehhibnotovain ot dlaet frhehrbpagpd iy Thei same

5¢rmd&1raihesastmﬁnp1es 25UpRAENSY 28Y Whas peapanfe&ﬂ unedler the same

cal cul.ate the_si RNA i_ncl usi,on eff|C|e rate(
SPRINA 1oRFePB pEATI G e |.T§a§ Fevesis e %5? %Pﬂ% aCId

Esml e oMl Ehet hvdrtGlonshas €idd ifEaeney @f 1§é1FRI§Aeff1c1ent1y
i ndi cat ed hlgh | evel s of 97. 2% when prepared under the

sra%@%ﬁau inbpse pumigipFer NUCledd 991d0Hkheie Ty dpaf etfposome

PM@V AltEﬁoﬁéﬁea cndiriiceRge asn ket3on Tt @\é@,@kéd this
hat the nucCleic acid conplex of the invention has th e

i%armﬁsem@blbebe@a@fef |hegéhy*r19rarmheéid gredi¢ Mextyripafprme a
é&ﬁpeﬂf{‘:' 8y ?l@}gl SideldiwRhy in a liposome form Al though

a restrictrve interpretation is not desired, this is
presumabl y because hi ghly-branched cyclic dextrln

0 ct conplex with si RNA. Test Exanple 2

i Syl st of Cellular Safety An eval uati on was .
Ewildudtied TUsstigoarcaViSlasssyfetd Cel | Titer 96 Aqueous
One Solutipon Celll Proliferatiagn ay_.produc b
Promega CAFpSTALI8H FRsY alfsé:cﬁ)n%BFééﬁ s z??sgg dssay. A
@@mﬁﬂe@abbyAqMAs oekl Solwdidn Od3A) Pwel eférmdwnaneday
ﬁgﬂf 04 _cells/well intp 200 mM of £U|q§§0%#

8BV oREOREn GOEPE T REARTHATDVERT: LRt HI MG 26527 -

s dbalkafi eyl aboridea 1seruned FBS)i ﬁe@e9§ndﬁ@llat@dab€ 3.16 x 10°
and i ncubated at 37C for- 24 hours. After rinsi with

tahle/vepd| apteRMhil Sé| BelkarqorissHpdi fi@atiq , Eagle's
MESH M (pREM S hased diagDMEM ¥l ¢ RautecEBS. b&RGR: sterbﬁ\e (FBS) in a

nuclelc aC|d del i very conp05|t|ons was added in an
ool oflaRe, Mngpemonbhtedmt i3VCGbeer R Atho8TE. udddersggnsing

T% 2kt shB Sncddexha tt 861G N @BSS) three times, the medium
was changed to DMEM without FBS. Each of the nucleic acid
delivery compositions was added in an amount of 20 pl per well
and incubated at 37°C under 5% CO, for 4 hours. Next, the culture
supernatant in the wells was changed to DMEM with 10 vol% of FBS
and incubated at 37°C under 5% CO, for 20 hours again. Twenty upl

of an MTS (tetrazolium salt) reagent and 100 pl of a DMEM medium
with 10 vol% of FBS were added to each well, and incubated for

two hours. The absorbance at 492 nm was then determined, and cell
viability was calculated. The cell viability was calculated by
setting the absorbance at 492 nm determined without adding the
nucleic acid delivery composition, which was incubated under the
above conditions, as 100%.

Fig. 2 shows the results. As shown in Fig. 2, it

became apparent that all nucleic acid delivery compositions of
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supernatant in the wells was changed to DVEMwi th 10
vol % of FBS and i ncubated at 37C under 5% CO2 for 20

woiopeemeni n. Twenty m of an MIS (tetrazol i unPGHEIR208/070642

reagent and 100 mi of a DVEM fumwi th 10 vol % of
FBS were added to each well, & d i ncubated for two

Ry el PP e o R S b AR A e

mastnailcaﬂlgt, eflt byass etcnifigmed etlaehs drhleanoelatc 483 o ldallvery

determined w cleic_acid d

ETOR R0, ChrPHTES Poaifer I RAoR ShenHESAT hioh level
epnshfdtgns, as 100% Fig. 2 shovvs the results. A's

shown in Fig. 2, it becane apparent that all nucleic

acid delivery conpositions of Exanples 2 and 3 have | ow
@yg@t%@lbmand are hi ghI y safe. Particularly, it was

confirmed that the nucleic acid delivery conposjtions

* Brabatnsnedest o s3RRoRBHLIREEY it SREY hiRfiP (Gef of

saf ety. Teﬁkaﬁﬁﬁgghglﬁuﬁ%@h&ﬁ&b@ﬁcgf§ﬁ HrigiiBNAy of siRNA was
Delivery Efficiency into Cells The intracel | ul ar

e hurtiest Pynneasiinegn&peof 13pragcanss epheuattet afy FITC-labeled
Qfﬁﬁﬁ”déﬁﬁgEQE?o é§¥5§@%§?oeihprﬂ§'£¥s@f Jqﬁﬁglgﬁéeéé¥h delivery

S1 RNA usi wcytonetry his test, a nucleic
a@nmbsﬁeiuomepyemmgqltthoﬁlm epegrdabriled $IRNA was used.

- I S u Spagiyf i I St « 105
SRS AL e s TR O B2k Tpahe i aroe < 10
5801 siwedfl DIVEM ¥00 u110£vDMEM of i B30I mod% 24€ VIRHS ipl at 24-well
a d i ncubated at 37C undegr 5% rs. Afte

Pl maeniBeusttAl & A8 T0 5855k {512 - “After
ﬁm&mgmmgemtﬁ% weshadded, ©.95H mil o6f DMEN capftatihéng no FBS
nucl ej aC| Lvery canmpg 0 Exanp| 1 and 2
% el ned- St yetdt Pt Mafte i hetna: B3l aresyc
@&ﬁt@cssﬁ%oﬁ@Zof Ofxafngl@idr 3. afeXxt ,wdree fauthelf eadded to each well,
supernatant in the wells was changed to DVMEM Wi th 10

¥ spnsfubeBsdapld IeuBader i 07 emdehosys cONSFt, 2bhe culture
S hAGRENin Bach weahls was &h Wot bMEIBSS 191a®, vadg of FBS

0.2 m of CellScrubBuffer (produced by Gene Therapy

Sy tigmpibatad. 3t WwakCadader 9hEPhatonZOnhsuesnagrired Bach well
w4 MR RN ERBY oheell BHE 65,2 AdaLR, ctNBsVMRIDER FEREE

rinsed wwth HBSS twice, and cells attached to the well
(produced by Gene Therapy Systems, Inc.) was added. Incubation

was conducted at 37°C under 5% CO, for 15 minutes. Again, the
wells were rinsed with HBSS twice, and cells attached to the well
bottom were detached using trypsin and collected by
centrifugation. The resulting cells were suspended in HBSS. The
suspension was filtered through a membrane having a pore diameter
of 41 pm. The fluorescence intensity of the cells was measured
using flow cytometry at 2 hours, 12 hours and 24 hours after the
addition of the nucleic acid delivery compositions. As a control,
the fluorescence intensity of the cells was measured in the same
manner as described above, using a control nucleic acid delivery
composition obtained by mixing a solution of Lipofectamine 2000™
(produced by Invitrogen Corporation), often used as a

commercially-available gene vector, diluted with OptiMEM media to
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bottom were detached using trypsin and col |l ected by
cent rifugat ion. The resulting cells were suspended

WO p00BiBE3803 The suspension was filtered through BCT/JP2008/070642

menbrane having a pore dianeter, of 41 mm. The
fl uorescence intensity of the“<ells was nmeasured using
| ow ¢ onetry at . hour n
B R e
'QDV&DEﬂetﬂ @Sa AdSndertatfioh, of e (M uer ase@m inadteBsbEyl:1.

of the cel asu ed in the s nmanner .as
Gesor i bog v SHERRoEES aifkiias ol o Bonsiigd Jepp the
ﬁ@:ﬁtm?fs tthalt ebhREA ned lpyérﬁhxgé@t]g/ sRlintbOne®f with its
Li pof ect am ne. 200 roduce | nyi trogen

FIFETIRN X e@h%w'%&é R P sfleccial ?fgzlga%faﬂh&blcases for
g8 e eier acﬂal & Myt Bokpds MEMEedifackofb e/ Bhd 2.
and a si RNA solution _in which si RNA was diluted with
GentyFdy, atha it PHELSHC ACid dailiiNery vetpas itdpng showed
I%t Tonhy AbG 1§1§M@1‘Pﬂﬂ Eﬁ@fﬂléélldltarv‘ﬁélf@é‘fy [df@dciency, but

ron1the results that si RNA was persistently
s ntaaidesdeaget Hn i ind regad tntaats iGN A epthcbiet amesupting in
08, S8Rk Na A0 NS, RRACH, NiGle Hag18UGL eI £ 1R, and 24
el1very conpositions of Exanples 1 and 2 .
Bomts afitley, addetoont rol nucleic acid delivery
conmpositions showed not only lowinitial siRNA
intracellular delivery efficiency, but also a decrease
BRIEMDESCRIPULIGN GHF RNE BRAWINGSre, resulting in

nours,  anct i HolMevar TR RIRLE| Gh. Cia S BEcPR BRI CYeLic

QexBHENDRAW NGS Fig. 1 shows an exanple of the hlghly

Teet Bxanpl 822 SFous! tho,gobfer o cRedn bR Batt orre- ¢

Bésiihes rcufcltﬁéc:e@eﬁ:iuétci@hl ¥Eer¥hé aRasiiti 888d a1 ieelrkul ar
safety. Fig. 3 shows the results of the eval uation of

%9WH@§%P&PP§dG€¥|Qﬁﬂ%q%QS g&f¢sYnedi at ed by each nucleic

aci d del i Vl_ﬁ‘{% CORRERL 10 dddulest oExam|&aduat 168 of siRNA
ordinate in Fig. 3 indicates the average fl uorescence

mtre?ﬁ%aqtyogeitnmec@ém mediahasl BY eAChuBrel@ia@cd delivery
g&g@i%’%&%ﬂnﬁ | BA 00 B NPEhesC agkdoaltn &gy g. 3 indicates

cyc ic dextrin
the average fluorescence 1ntens1ty per one cell.
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2 . The nucleic acid conplex according to claim1 ,
wherein the anmount of the highly branched cyclic

wWa@leow6103 s 1 to 4000 parts by wei ght per par t PGEJIP2008/070642

wei ght of the nucleic acid. 3 . The nucleic acid

conpl ex according to claiml1 ™22 , wherein the

nucleic acid is siRNA. 4. Th ei c acid conpl ex
according to any one of clai o 3, wherein the

hi ghly branched cyclic dextrin is a glucan with a

degree of _pol ynerijzation of 50 to 5000, having an_inner
branched éychitstdisegid E?WQ%?ﬁwqPBPﬁéﬁl??(é%Q¥9f?&9 acid and
gl HE@SI o rBanHsd angt Eilc leastigne a-1, 6-gl ucoside

bond, and an outer branched structure portion bound to

the i nner branched cyclic structure portion. 5 . The

nucl ei ¢ agl drgolEeircaeldi Adnd1ex2BY:cOR&i kY 1 ai1ABmll,

to 4 , which is an aggregate obtained by mXxing a =
nhereit thei gnapnt @f m%@n%ygbmrkwh@?cPy@lﬂdréqu&tﬁmnls 1 to
4hod b§ Ol 5N p Pa%th_\?'v?é_i%h%Cb@ gRL i ¥&Eic acid.
conposition conprising the nuclelc acid conpl ex

according to any one of clainms 1 to 5 and a nucleic

aci d deli %?ri‘h&a}m&ﬂ%&c fci T@&nﬂg&' \%809& qe) 'c‘iSFL%. 1 or 2,
conposition according to claim®b |, erein the nucleic
sbereideltheenyctaic iarid dsastBdOSi tion conprising (A

a di acyl phosphati dyl choline, (B) at |east one menber

sel ected fromchol esterol and derivatives thereof, and

(O an al uphdhé myrtlieiar gcadi dempl@x. atherdired eicc aagi dne of

del | very congposj tion accordi tocl aim,7 erein_. .
EoHERAnEo A VRCTTD i BLehae T Aer ey b deatrig is 2
%l@&&@%}ilthoépb@éi:é%’ |t @loll pRe F Dzahionh offhB0 agy | 5000 @kying an
nas 4 to 23 carbon atons. 9 . The nucleic acid

deney d1anebRPosY e} bh HavstaragPd-1oraitarred Sest & 4-

gg SNR boRls| nd Ne: NWGLET sn@chd GRlGh WBEY: §&THAR], hid an
ol esterol. 10. The nucleic acid delivery conposition

auEF dinegchedcFRIYATICE RREFEPR RMShHenthe Gnner drenched

Eggifg(ggyabgugglﬁafgﬂbdgarrier is an al kyl am ne havi ng
10 to 20 carbon atons. 11. The nucleic acid delivery

conposition according to
5. The nucleic acid complex according to any one of

claims 1 to 4, which is an aggregate obtained by mixing a nucleic

acid with a highly branched cyclic dextrin in an aqueous solution.

6. A nucleic acid delivery composition comprising the
nucleic acid complex according to any one of claims 1 to 5 and a

nucleic acid delivery carrier.

7. The nucleic acid delivery composition according to
claim 6, wherein the nucleic acid delivery carrier is a
composition comprising (A) a diacylphosphatidylcholine, (B) at
least one member selected from cholesterol and derivatives

thereof, and (C) an aliphatic primary amine.

8. The nucleic acid delivery composition according to
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claim7, wherein the nolar ratio of Conponents (A)
:(B) :(C is 5- 9:1-5:1. 12. The nucleic acid delivery

W@ 09po6iodd on according to claimll1l wherein thePCUER2008:070642

acid delivery carrier is a liposonme preparation in
whi ch a |iposone nenbrane is T ed from Conponent s

.taq (C) . 13. A phar tical, co sition .
ChHP Tt RherRe? RO A b s J IR eRpost Tichelivery
escoigh g wodaayylphosphatlidyhehdline iA. wAich tbse aoclyl moiety
t he ucI%ic acid delivery conposition according to any
I

BaR Ot Crdi RRTRCR YPPSr o produce a phar maceutical for
delivering a nucleic acid into a cell. 15. A nethod
for delivering a nucleic acid into a cell,, the metho

conpri si ng- t e SMEFeAF BFFASIHG Y AOBPRT L 1L0) Geconding to

debinyery «eerposi ddrpjondseo gi Nth ttheaAicP®8ec Hcid delBvery
to 12 into contact with the cell
carrier is cholesterol.

10. The nucleic acid delivery composition according to
claim 7, wherein Component (C) in the nucleic acid delivery

carrier is an alkylamine having 10 to 20 carbon atoms.

11. The nucleic acid delivery composition according to
claim 7, wherein the molar ratio of Components (A):{B):(C) is 5-

9:1-5:1.

12. The nucleic acid delivery composition according to
claim 7, wherein the nucleic acid delivery carrier is a liposome
preparation in which a liposome membrane is formed from

Components (A) to (C).

13. A pharmaceutical composition comprising the nucleic

acid delivery composition according to any one of claims 6 to 12.

14. Use of the nucleic acid delivery composition
according to any one of claims 6 to 12 to produce a

pharmaceutical for delivering a nucleic acid into a cell.

15. A method for delivering a nucleic acid into a cell,
the method comprising the step of bringing the nucleic acid
delivery composition according to any one of claims 6 to 12 into

contact with the cell.



