-1- DESCRI PTI ON CARRI ER COVPCSI TI ON FOR NUCLEI C ACI D TRANSPORT 5

[ TECHNI CAL FI ELD] The present invention relates to a lowtoxicity and high
safety carrier conposition for delivery of a nucleic acid, the carrier
conposi tion, when used to adm nister a nucleic acid such as an siRNA into
an ani mal -derived cell or organism being 10 capabl e of delivering
efficiently the nucleic acid into cebpgscrizby protecting the nucleic acid
from bei ng degraded; and a nucleic acid delivery conposition. [BACKGROUND
ART] 15 Wth the recent advances of biotechnol ogy, various nucleic acids
have been found to extiraick boMssdinMeN BOR! MEREIA Aced! tRandFIRTEXAND! €,
siRNAs (small interfering RNAs) are known to cause degradation of nRNAs of
target genes in cells and to thereby inhibit the expression of the target
genes (BRNA Z@chRteAf eFE5$a) - I nhibition of target gene expression by RNA
interference is useful .for alleviating or treating disease synptons caused
by abnormal expressiBre dfiresgati il‘l‘ﬂel‘g@‘m@s relagescto @ Jovetexiciiy @ndrefore
devel opnen Bgé; rggag; g S e e n order
to use I’IUCFHEI?% %‘L(’:ll ds s%aé:rglgg as ﬁagg%h%é];l eu |%Ea%e 4&\@'\6 Ec::.&

| nportant fthe sathl$mmﬁqmp951aE®MS Whﬁnenheﬁltotdﬁmmnlbmartacnunlalctacg@t

cells. For P Pg |s | ndi.spensahl e hat a_technol.o
eff|C|entthg§eF|¢%E elc aC|ds ﬁﬂfi aarge(i Hl OEeO%%?E% hgﬁngKnomm
t echnol®gi espableedf vcmrlmmgngoaﬁmieheﬂ.y 'amdmcﬂ&mohemlﬂstoolcegmses into
cells include.treatnments of intractable, . d.seases in_hum using_ vari ous
viruses in gﬁ&?nﬁr?Eﬁrgiﬂgrﬁggs GG R egegF?ééﬂy c? However,
such treat peeleiciavinl \Geldivety cebrigea thegause of problens with infectivity,
I mmunoreactivity, productivity and the like. Therefore, non-viral 35
carriers that are free of problens caused by viruses and that can -2-
del i ver nug¢bgatrcrou mETgcul es into cells are being devel oped. For exanpl e,

Pat ent Docunent 1 has reported a cationic
15 With the recent advances of biotechnology, various

nucleic acids have been found to exhibit bicactive functions in
cells. For example, siRNAs {(small interfering RNAs) are known to
cause degradation of mRNAs of target genes in cells and to
thereby inhibit the expression of the target genes (RNA

20 interference). Inhibition of target gene expression by RNA
interference is useful for alleviating or treating disease
symptoms caused by abnormal expression of specific genes or gene
clusters, and therefore development of siRNAs as therapeutic
agents is expected. However, in order to use nucleic acids such

25 as siRNAs as therapeutic agents, it is important for such nucleic
acids to exhibit their functions in target cells. For this
purpose, it is indispensable that a technology to efficiently
deliver nucleic acids into target cells be established.

Known techmnologies to deliver exogenous nucleic acid

30 molecules or genes into cells include treatments of intractable
diseases in humans using various viruses including retroviruses,
adenoviruses, herpesviruses, etc. However, such treatments
involve difficulties because of prcblems with infectivity,
immunoreactivity, productivity and the like. Therefore, non-viral

35 carriers that are free of problems caused by viruses and that can




i pid having a specific structure as a non-viral nucleic acid delivery
tarrier that pronotes the delivery of nucleic acids such 5 as siRNAs into
cells. However, the cationic lipid reported in Patent Docunment 1 has a
defect in that it exhibits toxicity when,_admnistered to cultured cells or
organi snms. Patent Docunment 2 discloses a carrier conposition containing an
anphi phi | i getorgoundiand £0ld eRlkelsesSirttd ek Valy HAWgt Axi-&idpeacarrier
10 that can deliver siRNAs into cells. However, the conposition™ reported
in Patent Document FO& §3RRLE a HHEBEchesuwnants 1t Bas crapprted aefaislopfien
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invention is to provide a nucleic acid delivery carrier  conposition of |ow
toxicity offRAGH SBFPYIYIHBEr RFed TRFALSNPEY| 1Pt ORIRERY ST IeE

adni niigt ercraNEEhe 81 #6dE SiteiAsasn8H cSlIRNA Hdledn 8hé NBdmitaliikved cell or
organi sm being capable of delivering efficiently the nucleic acids into
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15 that can efficiently deliver nucleic acids
such as siRNA into cells is desired.
[Patent Document 1]
Japanese Unexamined Patent Application Publication No. 2002~
529439
20 [Patent Document 2]
Japanese Unexamined Patent Application Publication No. 2005~

508394

[DISCLOSURE OF THE INVENTION]
25 [PROBLEMS TO BE SOLVED BY THE INVENTION]

An object of the present invention is to solve the
above problems of the prior art. Specifically, an object of the
present invention is to provide a nucleic acid delivery carrier
composition of low toxicity and high safety, the carrier

30 composition, when used to administer a nucleic acid such as an
SsiRNA into an animal-derived cell or organism, being capable of
delivering efficiently the nucleic acids into the cells while
protecfing it from being degraded; and a nucleic acid delivery
composition containing the carrier composition and a nucleic acid.

35




(A) a cationic lipid with a steroid skeleton (steroid nucleus), 5 in
tonbination with (B) a quaternary amoniumsalt-type cationic lipid, is
useful as a nucleic acid delivery carrier since it has lowtoxicity and is
capabl e of delivering efficiently the nugleic acids while protecting the
nucl eic acids from bei ng degraded. The ©present invention was acconplished

by furtherjvmegaroR Heseth®rurl BroBEASsf | ndi ngs. The present invention
provi des t%e following items: Item 1. A carrier conposition for delivery

of a nucleic acid EBAPPTRINY (AyeRteRd iwMopCredi ekiinsive Seeeaid® $Rel et on
(steroid r?s’&l'ZxPeU $he@BHotE)prd iRk A Ve RAEO RHLM 3 achg%q\é%ELJ? uc%?ﬁlg?ﬂi&g

lipid. Item2.” Acarrier conposifion according to
conpri si ng(X)Ca gatdphyc bbige drwithi al stdnodd Skeletan r(is¢erebdpusileush.

accordizng {0 . N o) A) i 3-IN(N,, N- 1 _.20 .

di met hyl an%{nnoéé)%@g}r}éﬁéwrﬁ%%yl(%gﬂgl BEfersiky Sl -Séaﬁ'tfﬁ???w catddnic

tri met hyl anipicgket hanejefiblessaenotbléendliaddad Bepivdry Aagatieresimanidshason
according to I.tem1l  wherein conponent. (B) is at |east e nber _sel ect ed
From tho” IRbUSRISHEY T d o 2BRNLS i GeSeraBeng | SR EBRI D, iR GEcLafs o5
di ol eoyl t radiRish whalBOHt sBdyifgatie antbM-iklaét2dd from being degraded. The

bi s(ol eoyl oxy) propyl )-N, N, N-tri nmet hyl ammoni um_hydrochloride. Item5. A
carrier cARSSST HVEREIHIYES EECPTRAshed RFefethefoissnarth (psedson

cont aihped {Hrs Q&Q@Qﬁ%@,pn of 10 to 200 parts by weight per 100 parts by
wei ght of conponent (A). 30 Item 6. A carrier conposition according to Item
1, the carrier conpbgipreseileipyentin previdespd thoddowdng ddiamgery of a
SIRNA ltem 7. A nuekghC Gl daleh Ly QomfQIRIShI LN SATRELS! 08 o HuEILLL o
conposition according to any one of Ttems 1 fo 5 and a nucl el ¢ aci d.

-4- |tem &cifl gowbrisingi(d)del cebignisoAppiit wikh & cdedbng skeleatem 7,

‘“ngf[]ghnchsrq%&%g' fudfddh) 3ndn (8) RVeuadtbeihdy AmBiGhfh' Saffldyldt roduction

15 cationic lipid.

Item 2. A carrier composition according to Item 1,
further comprising (C) an oily base material.

Item 3. A carrier composition according to Item 1,
wherein component (A) is 3p-[N-(N',N'-

20 dimethylaminoethane)carbamoyl]cholesterol and/or 3p-[N’',N',N'-
trimethylaminoethane]cholestercl iodide.

Item 4. A carrier composition according to Item 1,
wherein component (B) is at least one member selected from the
group consisting of dimethyldioctadecylammonium bromide salt,

25 diolecoyltrimethylammonium propane and N-[1-(2,3-
bis{oleoyloxy)propyl)-N,N,N-trimethylammonium hydrochloride.

Item 5. A carrier composition according to Item 1,
wherein component (B) is contained in a proportion of 10 to 200
parts by weight per 100 parts by weight of component (A).

30 Item 6. A carrier composition according to Item 1, the
carrier composition being a carrier composition for delivery of a
SiRNA.

Item 7. A nucleic acid delivery composition comprising
a carrier composition according to any one of Items 1 to 5 and a

35 nucleic acid.




bringing a nucleic acid delivery conposition according to ltem7 5 into
contact with a cell to introduce the nucleic acid into the cell. Item 10.
Use of (A) a cationic |lipid with a steroid skeleton, in conbination with
(B) a quaternary ammoni um salt-type catjonic lipid for the production of a
carrier conposition for 10 delivery of a nucleic acid. [BRI EF DESCRI PTIO\I

OF THE DRAW NGS] Fi gteh shoasnddieitcessid sadifiviirg! 86msuY i i9naab0a#di9y O
the fluorescence i mages derived fromthe nucleic acid of the 15 cell s

after treabfrehtemisi-nyherein ofhe Ruciess a@hrEsanFHRNY shows charts
illustrating the regybhSoofa (RASYECCHENS MtrddBictvoh RI@a es&lbﬂgl
the cells after treatnment using each of the test sanples; Fig. S oms the
resul t s of PRGN feAucseiaasid gelhvery) qomePribten dadoxding t(heIfleuln@s of

rats; Hg. 4 hows: aize t f ?EHF t i.ng
cells aEl’fter 4'%?eat mgltr?{ﬂ ﬁ%ﬁ?\éﬁ é%c tge e test gg‘%rprltl&g%eqlé”ggiﬁ ﬂt&st\ﬂ Rows t he
results ofcatlining slices of lung 25 tissues of rats with henatoxylln and

eosin, in which the nucI rlbs s, etc. are.stain blue to ure with
hematoxylin, and t & cy?opl%ss?mo gg 3 CHAEHEQL IR ‘i)d" &FSSE?%OJ%Zai ned
red with ﬁf&ie’torﬁ01bEE&EﬁEﬁtGBnTHEtlhl\{\Eﬁl\rEl vk t dhiea8a EnnehiGA NgAY-typs for
delivery of a nucl and nuclejic acid delivery conposition of the

present i nVEMIGT &Eﬁ e?/%r {1 POPHOAFIRP Pdndr REBTieTecrBRPEL AN QG| ei ¢

aci ds 1@an &1 BidriyCioent! yuehelicvargd.into cells so that 35 they can
effectively exhibit their functions in the cells. | -5- (2) Degradation of

nucl ei c acids can be suppressed in organisms and culture nmedia. (3) The

carrier anteePoEstRePTIGN OF PRt BdwiNgsjand high safety. The carrier
conposition for delivery of a nucleic aC|J 5 and nucleic acid delivery

conposition are ther®ford $hewal therresults of microscopic examination of
the fluorescence images derived £from the nucleic acid of the

15 cells after treatment using each of the test samples;

Fig. 2 shows charts illustrating the results of
measurement of the luciferase activities of the cells after
treatment using each of the test samples;

Fig. 3 shows the results of measurement of neprilysin
20 (NEP) activities in the lungs of rats:

Fig. 4 shows the results of measurement of the number
of living cells after treatment using each of the test samples;
and

Fig. 5 shows the results of staining slices of lung

25 tissues of rats with hematoxylin and eosin, in which the nuclei.,
ribosomes, etc. are stained blue to azure with hematoxylin, and
the cytoplasm, fibers, and red blood cells are stained red with

eosin.

30 [EFFECTS OF THE INVENTION]

The carrier composition for delivery of a nucleic acid
and nucleic acid delivery composition of the present invention
achieve the following remarkable effects.

(1) Nucleic acids can be efficiently delivered into cells so that

35 they can effectively exhibit their functions in the cells.




treating various diseases by nucleic acid introduction, and in particular
for treating intractable diseases which are difficult to treat with | ow
nol ecul ar wei ght compounds. The nucleic acid delivery conposition of the
present 10 invention is al so advant agegy_s in that it can be |lyophilized
and thus can be stored in a lyophilized state. [BEST MODE FOR CARRYI NG OUT
THE | NVENT{ SNIpeER@aRE8S£ b inheaRE L 0Bed s dRSChib G P detRli sms 15
Carrier conposition for delivery of nucleic acid e carrier corrp05| tion
for delivemd slulduggcmedtaacid of the present invention conprises (A) a
cationic I} R ient | r ) (B)

quat ernary j;fmqr![gl\r% 0 58 t%@p%"?gtghg%gﬁ 1§E§J &%WGB#%EEE&;FP?&;?H%EW%%%W'M
of the present i nveﬂ‘heoqarslems:edpasralmarf@medelwemquvar naglgicntacaduci ng)
nucl el aC| d ucl ei c _aci ds .t hat_ca e carrier
Conpos Pt | b ridigr deudi ot ery sReR 8D pfe busTatieR, et 2655
structure, tmﬂmlggvasmmemeaseﬁ beathdlieikehsgd dalirodizedion} car@ehhs

Exanpl es of such_nucleic_acids include si RNAs, nmRNAs t RNAs, r RNAs, cDNAs,
mi RNAs (miRATRRIEFT FPBoTSRAts PIatt FETSDLeo Al gRRs s st FhopF g SHICHEBLE des,

pl asm d DNAS treept wilen NUsk ficdd ecathf SveildHtPbeMpb@idd.ng ol i gonucl eoti des
(TFOs), genes, etc. In 30 particular, the carrier conposition of the
present invention i $he ReFlaic geidhdeHisIgtye comBPsLIRRAST| Fhe RRESEat Nucl ei ¢
aci ds 150 b yeifhbYei8da o ta*a%aﬁaa{;é&is Qﬂﬁmaatti%aqlf W ey BhESaNeal Q¥gNti on
may be those derived from humans; anima | ant's bactgrl a, viruses,

etc., or tHuse cghehecatdnedim Retyorhi Lizedt héate—such nucl ei ¢ 35 acids may
be single stranded, doubl e-stranded, or triple-stranded, -6- and are not
limted in nol ecul ar weight. Furt her, in the present invention, nucleic
aci ds nodi fBEST WODH mmmweeowmﬁ: ANVENED@NHes are al so usable. In the
present invention, §Hch nucl cjds Gan be u ' '

ed ly. .
conbi nation. 5 The ¢AaridH Senl E;Pﬁe TH 45 figFS?}sjb%C}(g%eg‘g%l%L%%%l&after
sonet ilBeS Taafrderedompoabt icn Epeneslived)y’ prusedldéic tdeaacarri er

The carrier composition for delivery of a nucleic acid

of the present invention comprises (A} a cationic lipid with a
steroid skeleton (steroid nucleus) and (B) a quaternary ammonium
salt-type cationic lipid.

20 The caxrrier composition of the present invention is
used as a carrier for delivering (introducing) nucleic acids into
cells.

Nucleic acids that can be used with the carrier
composition of the present invention are not limited in kind and

25 structure, as long as they are in need of being delivered into
cells. Examples of such nucleic acids include siRNAs, mRNAs,
tRNAs, rRNAs, c¢DNAs, miRNAs (microRNAs), ribozymes, antisense
oligos, decoy oligonucleotides, plasmid DNAs, peptide nucleic
acids, triplex-forming oligonucleotides (TFOs), genes, etc. In

30 particular, the carrier composition of the present invention is
useful for the delivery of siRNAs into cells. Nucleic acids to be
delivered by the carrier composition of the present invention may
be those derived from humans, animals, plants, bacteria, viruses,
etc., or those chemically synthesized. Further, such nucleic

35 acids may be single-siranded, double-stranded, or triple-stranded,




conposition of the present inventionis a lipid that is cationic and has a
steroi d skel eton (perhydrocycl opentaphenanthrene ring; C17H28). The
cationic lipid with a steroid skeleton for use in the 10 present invention
is not limted as long as it is pharmacgutically acceptable. Specific
exanpl es of such lipids include

3(3-[N-( N'a.rNi -fHdmably b & AePtikars) san bantibakol %ﬁh@k i%@@&ésent

3(3-[N,N ,N -trinmethylam noet hane] chol est erol
b|s(guanldﬁﬁﬁ@ﬂﬁloﬂreﬁu@h@hégﬁﬁﬁﬁlm@@%ﬁigd WNtESChemlcalS enzymes or

hol est I . x Lne- .
i ot hanol reBeRle 12K, afed EAABTCIANRL BELa Wbt rhid® puplets
N[ N4- 3- anunuﬁhopwhsperu$eﬂrﬂﬂﬂ@ﬁylestzn;dombanbamame (G- 78), N4-sperm ne

hol | carb LG !
Car boxint de) - Na- sperRPdeREi g supit P A 2iEFELd s tom) (eretnatter

N-[ N1, N4, NSorietisnes- aerfmmd)mol hspecmﬁbﬁm}tcmnbe;;tﬁed inCahead@mird efrG - 96) ,
and like cholesterol rivatives (cationic |ipids with a chol esterol
skeleton) %ﬂﬁﬁﬁ ﬁPHe ggm7grf§gn invention is a llpld that is cationic

tris(3-am HPHAROKY stE&ESEE mideaaté’ﬂ (%\43 g@@ﬁhﬂ@l&&é}f@ ring;
3a, 7a, 12a-tri s(3-am nopr opoxy) ol an- 24 N- N (

am nopr opydyia arﬁ'l?ﬁ)ma&ﬂgm}farﬁ#@d Yathaa 1-‘2'%?—1191155 6391‘a§¢1uchrop§epln the
XY) - 508- Chadend4 1 LM s (% n8¥aﬂﬂﬁ£ﬂad )a§m_18§%_as it is

3a, 7a, 12a-tri s(3-azi dopropoxy) - 5(3-chol an- 24-
(benzyloxﬂﬁﬁﬂﬁ@@#ﬂﬁlﬁﬁ%EFhymﬁak9bl©py5paﬂ1fmg exam@lhsk@fcaxmoﬁﬁpid$ipids to

cati on o 1 BE% SPhTERr A RS RE R P Rt AR L TSl =PE wni o
oL, ety Wi st st
used smg‘iql1 or HA a% Fﬁ%ﬁ%sg (§§98? elgtlonlc Ylplds

with asst Qﬁr@l@stary%ﬁmn mCia Uﬂﬂiﬁﬁh@ﬁhﬁéoi mlauﬁhevq&dl%hhem C
l'ipids wit | ester eleton)4 and npre preferable exanpl es thereof

i ncl ude 3 E’[ af’ﬂgalﬂf"n‘?f tsR?hodt RERETELRSD CEERBY b taPamate gng
3(3-[ N, N (dd-strni, mt i 2 aindnep Raalsphomesi s pind1editdey { Téarbaaek) (GL-

78), N4—spermine cholesteryl carboxyamide (GL-90), Nl,N8~
bis(arginic carboxamide)—N4-spermidine cholesteryl carbamate (GL-

20 95), N-[Nl,N4,NB—tris(3~aminopropyl)spermidine]cholesteryl
carbamate (GL-926), and like cholesterol derivatives (cationic
lipids with a cholesterol skeleton); squalamine, 3q,7q,120-
tris(3-aminopropoxy) -5f-cholan-24-(N,N-bis(3-aminopropyl)amine),
3a,7a,120-tris(3-aminopropoxy) -5p-cholan~-24- (N- (N-(3-

25 aminopropyl))-3-aminopropyl)amine, 3a,70,120-tris(3-
azidopropoxy)-5p-cholan-24-(N,N-bis(2- cyanocethyl)amine)),
3a,70,120-tris(3-azidopropoxy) -5f-cholan-24~ (N-
{benzyloxycarbonyl)-N- (3-hydroxypropyl)amine), and like cationic
lipids to which steroids are linked; umbrella-spermine conjugates

30 and like cationic lipids to which cholic acid is linked; cationic
lipids to which sterol glycoside is linked; cationic lipids to
which steroid saponin is linked; etc.

Such cationic simple lipids with a steroid skeleton may be used
singly or in combination.

35 ' Preferable examples of cationic lipids with a steroid




The quaternary ammonium salt-type cationic lipid for wuse in the present
invention (hereinafter sonetines referred to as "conmponent (B)") is not
limted as long as it is pharmaceutically acceptable. Specific exanples
thereof include 10 di nethyl di oct adecyl apponi um brom de ( DDAB),

1, 2-dinyristoyl -3- trinmethyl ammoni um propane,

1, 2- di ol eoyteRetion AREMNAS BAVEFerBL ORIt AP cationic lipids with a

1, 2-di ol eoyl - 3-tri net hyl ammoni um propane nethyl sul fate,

1, 2- di pal NfROVASEEIPL ﬁ%?%@#%mﬁnénm%%@&%erq, be examples thereof

di st earoyl - 3+t rg hysl; € UL . -
bi s( ol eoyljél%/%egg(}l ylh FJl\lll, EI 'w-t %?ﬁg am%%%éan%g%{/%r%%ﬁlogﬂ eOleﬁ%Bf%),
di nyri st oydrok \3fr-d Ny | N Hietthniimeyty banystdethaneboheles teroii ded{@VRITE), di ol eo
toro Ig difg%q lh droy xyp py y y xyethyl ammoni um brom de (DORIE),
di met hyl di odlec'yl amoni um brom de, N-(a- trinethyl anmoni oacetyl)
di dodecyl - D- gl ut am fibe hguohttaivagy dempodNiuma sa30t-type cationic lipid for
by arecn! o TRRLOREE Krds RO iRt pht (HaBna Pk BT ondd 088 Wdadroahg 2M N
~trinet hyl assoniompesent ) (8 ethasohasi nanitedr eshieig des ietibyl al |yl  di dodecyl
anmoni um br.om de, N-_‘{: -JEHW trimet hi{,l anmoni obut yl oxy& . '
benzoyl )-CRWE?P‘PE-& arcketabie ny fpgehfif igg@mples thereof include
9- (W t1oi MRl taTEnbebid ety ladmBni fh ShpAeea(BYAB Fanbazak gy bl srddes-
di met hyl di oct adecyl ammoni um hydrochl oride, N-w

trimet hyl dHEINTOYéEERYI U iDreRane ey - D diglaedhi et mmeihygéammonium
N-{ p- ( (0- tyidpilY | TR OheXyhoxydsPer —Q%%)aépﬂﬁf%&ﬁﬂ%y%:ge‘éﬂéﬂ am ne

brom de, p-(wtrinmethylamoni odecyloxy p'-‘octyl oxyaz zene brom de
salt ( MC- megdwdpulfateo-X.(B3dipadnbkgmt 19y trdnethnhdmmomioni propane, 1,2-

decyl oxy) -p' = X al%%ﬁﬁ?ﬁ@ ] 3-.0810), 00,0

v -%/ri dgzje%asr%%%ésklg(%v- rime y%mgﬁm%n%%(?g%g%bglwl—(g’%_)

t ri s( Apdr ddiyatetlkyl}omy ymrostyid nY , B ntdiaed byl affidi vin b@firochloride

1, 2-di | auryl cero-3-ethyl-ph ho n 2,35 .

di nyri st oy(lxﬂoél%ﬁér%ggj‘gt%ﬁ 6&%‘?%%%@%;ﬁlﬁgﬁhg%!%ﬁoﬁ%eﬁflﬁﬁfm?n%‘@_

gl ycer o- 3-taidmildph ¢BYRRITENOldind cod] @xyhisipgar e thyltsieoRyethylammonium
et hyl phosphochal i ne, 1. 2-dj ol eoyl gl ycer o- 3- et hyl phosphochol i ne, i

1- pal ni t oyAEOBGRe SUPRH Arc é%gﬁh%%‘%’y‘il?ﬂ?ﬁﬁﬁ%%% drogige, drie-

trimethylammonioacetyl)didodecyl-D-glutamine hydrochloride, N-(a-
20 trimethylammonioacetyl)-0,0'-bis-{1H, 1H, 2H, 2H-perfluorodecyl)}-L-

glutamine hydrochloride, 0,0’ -didodecanoyl-N-(o-
trimethylammoniocacetyl)diethanolamine hydrochloride, methylallyl
didodecyl ammonium bromide, N-{p-{w-
trimethylammoniobutyloxy)benzoyl}-didodecyl-L-glutamine

25 hydrochloride, 9-(w-trimethylammoniobutyl)-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)-

30 p’-octyloxyazobenzene bromide salt (MC-1-0810), p-{w-(p-
hydroxyethyl)dimethyl-ammonio- decyloxy}-p’-octyloxyazobenzene
bromide salt (MC-3-0810), 0,0’,0"‘-tridodecancoyl-N-(w-trimethyl-
ammoniodecanoyl)tris(hydroxymethyl)aminomethane bromide salt (TC-
1-12), 1,2-dilauryl-glycero-3-ethylphosphocholine, 1,2-

35 dimyristoyl-glycero-3-ethylphosphocholine, 1,2-dipalmitoyl-




guat ernary anmmoni um salt-type cationic lipids may be used singly 5 or in
conbi hati on. Anong such quaternary amonium salt-type cationic |ipids,
pref erabl e are di met hyl di oct adecyl ammoni um br o de ( DDAB) ,

di ol eoyl tri met hyl anmoni um propane (DOTAR). N-(1-(2,3-

bi s(ol eoyl oxy) propyl )-N, N, N-tri nmet hyl anmoni um hydrochl ori de 10 (DOTMA),

0, 0" -di dOd@P}&f@id-sNeﬁ:ﬁyléﬂdéﬁid&}ibiﬂH@mP@@&%Eé&t@}ﬁ@l%@%ﬂ& hydrochl ori de
(DC-6-12, n=12; and DC-6-1

p- ((o- ((3- %Vdﬂd%s?éphwl}d}mfhw anﬁ%m%pyldéaypﬁsaﬁ ?ﬁhYé@WEB&%K&B@ﬁzene
br om de saf Ipd{1M5+33983 Qdredid g1 cho% e né;ﬁﬁﬂe Sl n%F( Qc”ﬂ?ﬁh 15
ane brom ;. and

anmoni odecanoyl )tris(hydroXymneét )am no

parti cul arqb}ﬂ’fmr@fﬂWablIm@Ola#@ cﬁaﬁéthwwqﬁma?@ecylamdﬁnm@m bbrw@esl@@DAB) :
di ol eo§l trd F}' L g propane (DOTAP), and N

(1-(2,3-bis(o eoy oxy?propyl )-N, N, N-trimethyl amoni um hydrochl ori de
(DOTMA). 20 I n the émpngesudioquasernary airmrtohé;umrea:eu:}ttypleveatimmc t he

ti f . ' I t , _.and th
U npoi nt bAPiir BOBEoRaL i SRR T G sk ey g opaf s gD
propor t i ondiflexgupetasthy Binmbay wieprogaaie QD@MPP, N-Q1t-@2280 parts by
wei ght , preferabl 30 to 15Q part 25 by weig and nmore preferably 75 to
125 parts B EfOﬁwr%@-)pﬁr'FsNbV%tﬁﬁga%‘Fo%ﬁbM@ﬁPcﬁwrmPne t ot al

Pr oporyi on(ljgmqorrgogerﬁfdc{d@:agg?l(@(&o the total anmount of the carri er

conposi tion of the present 1 nvention be, for exanple, 10 to 100 w.
pr ef er abl ytWQWYQG“WHD)GaW1MQtW1@F'&BPthl‘@CQQSllP@‘ld@0 (RC-%1Xhe

carrier Npef et r nt t ase

et or ol (har phATRCta e, BLAafy p U hRR- BB ar et A k82

addi tion tdﬁca@maepfsoqiﬁaloawazemnzeme@roamdgu$fy1tba(§1@ Aeb®k0 )l ang added

Its proper S K ossi ble 35 to co the efficiency of nucleic
A sl e

aci d mtrod’t?etlon I'|very carrier conposition. For
exanphsg, anapdeoamqyb)asasmhyéroﬂrmethyad emiin onee tAchnes bromide pAc-fii c

gravity Ofli )he an(nﬂiar L] &cuﬁ%'Pl%’rS }_:ut:éggrabl%e a%gg{hmetq{yl%loc a egsﬁlatjrpn%nchar L er
bromide (DDAB), dioleoyltrimethylammonium propane (DOTAP), and N-
(1-(2,3-bis(oleoyloxy)propyl)-N,N,N-trimethylammonium
hydrochloride (DOTMA).

20 In the carrier composition of the present invention,
the proportion of component (A} to componént (B) is not limited,
and from the viewpoint of improved nucleic acid delivery
efficiency into cells, the proportion of component (B) may be,
for example, 10 to 200 parts by weight, preferably 30 to 150 part

25 Dby weight, and more preferably 75 to 125 parts by weight, per 100
parts by weight of component (A). The total proportion of
components (A} and (B) to the total amount of the carrier
composition of the present invention may be, for example, 10 to
100 wt.%, preferably 20 to 80 wt.%, and more preferably 40 to 70

30 wt.%.

The carrier composition of the present invention may
contain an oily base material (hereinafter sometimes referred to
as “"component (C)"), in addition to components (A) and (B). When
an oily base material is added, its properties make it possible

35 to control the efficiency of nucleic acid introduction by the




conposition with cells can be controlled to thereby inprove 5 introduction
efficiency in vitro. Alternatively, for exanple, when a
tenperature-sensitive oily base naterial is added, the core of the carrier
conposition can be disintegrated under _gredeterm ned tenperature
conditions to induce fluctuations in the cell surface, thereby inproving
t he nucl ei gueldit i HOdUTIivery tareldi chaisithuht hebrabkaigmal,i vekY, ad or
exanpl e, when an oily base material that has a disruptive ability bﬁ

Be

external sPHHIRRSS Fatgatel 1% Rededr ko qrdtusd EhersRAcIEdfpEERYIBA Afal

di si nt egr at ek ¥ RS I&R! t9bi BMhHSe I IBAVEEL A IGkMALLOPSE N the cell
surface, thereby inproving the nucleic acid introduction 15 é? I ci ency.
Exanpl es ofompqsitignewibl erdldiss canabe ceanttyieldddeto ttherehy tmproves
conposigti o .pre 4.0 L on:dnclu er.f. oc

perf | u05r op%ntgé)r(lié%& %%gilf %ﬁfogrcolc?glt\égrr B'itgr{glrﬁE Igg', Hg%?##&&%ggka%e]?%%ample'

per f | uor otwhdautey ltempaeatwmHseasibilte oy hade2fatayidadan soaddediy dthegenat ed
soybean oil ., un ni fied soybean ojl squal ene,. castor qil,_clove oil,
sor bi tan {7951 Sht 1et TPFEHET KOTDEPEEUh FloRer St 1At CSIAF PRI | fatty
aci d, ol eigreatdtdrmpaki taigeratapeseetitiionsf useindide folicv@a®idns libknseed
oil, sesane oil, . chlorophyll oil, croton oil, berganot oil, cedar oil,
orange O IFhezfef]%nﬁBFf%? 4 @@E&F’?p{lﬂ%rq}f]ﬁg _(’EB?nmb‘F e1q %éﬁd@?tlﬁﬂq‘ECtﬁﬁFj oram
oi I, 1pengemidiene9lt GRirgeBe 91terrRaQRUY, Ofdr LGEpYE! kvid anf 838y Obdse
pine oil, alnond oil, peanut oil, canellia oil, canphor white oil’,
chanoni | e BHteriginfhabras (2 dieppethvetagility eBY 9beraglcsEHmehys isgi nger

oi |, ROMBNLANROFhLCCOH :ofS HREC oL ﬁw{p'ﬁl- )| gan3@eS im%_{ doil,
cacao butter, wheat aernf%iﬁéngﬁt %ii e ogF,£uﬁ%fﬁgﬁe3 g?%s, ;ﬁ?ggenated
veget abl e by |1an ekitghnal  siuimplysr B¢ f inducd ifguctupkivanist iin, thedéedh chain fatty
acid triglygpeiddes ) Qi |1t o] I ene castor
oi |, pol yoxyet c%l'eﬁ%&%%%%gﬁg?%% %ges?{)u?ﬂ%lgf; éé(‘)%d %gﬁtég%g{:{% ene
hydr ogénatesfificdsnoy. 35 oil 100, pol yoxyet hyl ene hydrogenated castor oil 20,
-10- pol yoxyet hyl eng_h ogenat tor qQil .4 ol.yoxvet hyl

B L SR Ry RS ey ars o Shtcng: s, te 5o,

hydr ogenat ed cast or poly yT éne rogena 0
pol yoxyet hyHee marirydr ogemaisdd ioasddrites lpréSenpoiyweatiodSinclude

perflucrocarbon, perflucropentane, perfluorcoctyl bromide,

perfluorohexane, perfluorotributylamine, soybean oil, refined

20 soybean oil, hydrogenated soybean oil, unsaponified soybean oil,
squalene, castor oil, clove oil, sorbitan trioleate, turpentine
oil, safflower oil, safflower oil fatty acid, oleic acid, palm
0il, rapeseed oil, fusel oil, olive oil, linseed o0il, sesame o0il,
chlorophyll oil, croton oil, bergamot oil, cedar oil, orange oil,

25 fennel oil, eucalyptus oil, corn oil, lavender oil, marjoram oil,
lemon oil, cotton seed oil, coconut oil, egg yolk oil, rose oil,
pine oil, almond oil, peanut oil, camellia o¢il, camphor white oil,
chamomile oil, cinnamon oil, peppermint oil, esterified corn oil,
ginger oil, Roman chamomile oil, snake oil, spearmint oil,

30 sunflower seed oil, cacao butter, wheat germ o0il, zinc oxide oil,
hardened oils, hydrogenated vegetable oils, light ligquid paraffin,
liquid paraffin, medium chain fatty acid triglycerides, mink oil,
bitter orange oil, polyoxyethylene castor oil, polyoxyethylene
hydrogenated castor oil 10, polyoxyethylene hydrogenated castor

35 o0il 100, polyoxyethylene hydrogenated castor oil 20,




castor oil, process oils, etc. Anong such oily base materials, 5

perfl uoropentane is tenperature sensitive, and is characterized by boiling
and being gasified at 29.5C. Further, perfluorohexane, perfluorooctyl
brom de and perfluorotributylam ne have gj sruptive ability by externa
stimulus, and are characterized by causing cavitation in the core of the

carrier coppDadstyetihydbfle 1ydicyen@atatdstbr biMEgd, rEE8jokyREnflefxt er nal
stimulus such as ultrasonic irradiation. Wien an oily base material is
cont ai ned, BYHPIsn@t6A: PaFtoR dde st PRLYRVthiLeng Rdiogegaisdteastetf ect s of

the presengii igyenioh9Bxsehiline BRALE aid Peif Qo € 1to 50
15 parts bylvvei gh%?) gre era If/lel o3 paartscgg_y?/ve?%ht fgoénéajr%é%l 3
pr ef er abl y¢& % 2d-lpaprecess wdilght etper AmONg peurals Ayt base mediegtials pf

t ' ' i i i the. t
COTPOne o itetBlond I, WELELELEEL SIBLLYGLY B0 LRl Ll g
lipid), ifoneaweddagy anfihesimpjaaiifieg sticip 3 0enmaniet | spdia dorphekaridle

carrier co i.tion_of the present invention has urt her i oved .

of 11 of encyb St iniePBefi WEpRies 83 bt B B0l atipecbat iR 1ve
menbr ane- fatsilblty biypefseinul wdemutiag] eoid phesphatichdrazianpy agddieng

di ol eoyl phosphati dyl chol.i ne, 25 transphosphati dyl phosphati dyl et hanol am ne,
1, 2- bi s- ( 1FFLAHPPC LR A GPTE- BRoh ARSI gofpRsitiop. and

di el aindoy| phvispoehbang! aimviRn ede iy adleeyt ROSPRAEHAZAL! A 85

1, 2- di hexanoyl phosphoet hanol am ne, 1, 2- dil auroyl phosphoet hanol am ne,
1, 2- di | i ndHddASORSSphBERHEERTGIO8 ne, 30 1, 2-di myri st oyl phosphoet hanol ani ne,

1, 2- di ol eoyl phosphgﬁggaé}pl&myngasé,lgﬁté%{igg! g%tgéﬁpgj{n%}]@sgﬁggé@%g@gﬁ ne,

1, 2- di pal m t oyl phosphoet hanol'am ne, 1, yt anoy osp I'am ne,
1, 2- di st editwyeghodphaet hbivtltedi Ae, LW as the effects of the present

1- pal mtoy=2-aleqy an -pal g toyl-2-(10, - 11
tri cosadi nionyl n%f)' gsp %g{t&ﬁgno g%g%l%: rgf[kgmag? Be. B exa%p&%' &21 t]o 50
di ol edpl plmsgiisobyhuabglai meelflerabiyyl dmi 36, pdr®s by weight, and more

di pal m toyﬂx%*%%%ﬁii?t E a{lg lfbm prz-]:%i:y- ‘81? pv\;eaz_%lh%r,n Bgi‘ ]EIDO2 parts by teotal weight
of components (A) and (B).
The nucleic acid delivery carrier of the present
invention may further contain a membrane-fusogenic lipid (helper

20 1lipid), if necessary. When containing such a membrane-fusible
lipid, the carrier composition of the present invention has
further improved efficiency of nucleic acid delivery into cells.
Examples of such membrane-fusible lipids include
dioleoylphosphatidylethanolamine, dioleoylphosphatidylcholine,

25 transphosphatidylphosphatidylethanolamine, 1,2-bis-(10,12-
tricosadinoyl) -phosphoethanolamine, 1,2-
dielaidoylphosphoethanolamine, 1,2-dihexadecylphosphoethanoiamine,
1,2-dihexanoylphosphoethanolamine, 1,2-
dilaurcoylphosphoethanolamine, 1,2-dilinoleoylﬁhosphoethanolamine,

30 1,2-dimyristoylphosphoethanolamine, 1,2-
dioleoylphosphoethanolamine, 1,2-
dipalmitoleoylphosphoethanolamine, 1,2-
dipalimitoylphosphoethanolamine, 1,2-
diphytanoylphosphoethanolamine, 1,2-distearoylphosphoethanolamine,

35 1l-palmitoyl-2-oleoylphosphoethanolamine, l-palmitoyl-2-(10,12-




di ol eoyl phosphoet hanol am ne-N, N-di nethyl, 1,2 5

di pal m t oyl phosphoet hanol ani ne- N, N-di net hyl , 1, 2-
di pal m t oyl phosphoet hanol am ne- N- dodecanoyl, 1, 2-
di ol eoyl phosphoet hanol am ne- N- dodecanoy!| 1.1 2-

di ol eoyl phosphoet hanol ani ne- N- dodecanyl ani ne, 1, 2-

di pal m toytﬁr&%@m%w\ﬁﬂl@éﬂﬁ&th%ﬂeﬁﬁr&w' anpoe, 1,2 10
di ol eoyl phosphoet hanol am ne-N-gl utaryl, 1,2-

dipalmto Wﬁﬁhwmgetﬂfﬂ%mmﬂa@m@ 1,2-
di ol I |,
d: gl 28% B% ﬁgﬁgbgﬁ%%a%g%%ﬂ%? ehﬁn‘%%gg%%%r} c'ycl’oﬁexane-

car boxyl at @om%bmapyb@ﬁmmﬂammaml I‘a-rdllrretNny(b, 25

mal ei m de ar boxyl a -

di pal m'5t oy osp%%ghﬁ Orﬁt%gan?‘f“iJ( df'r‘f“ﬁ‘é%‘hﬁ')zﬁut yl am de,

1, 2-di ol eogdgmm&mbgephaﬁpﬂmom&:bﬂ(@rmoab&hﬂeﬁhenyb}but yrate],

1, 2- di ol eoy) phosphoet hanol am ne- N- e

di pal mi toﬁﬂﬁﬁﬁaﬁr g?ﬁﬁ‘ﬁ%?‘ﬁ?ﬂ“ﬁ&aﬂlﬂ%ﬁﬁlodefa?O% 1.2-

di ol eoyl p@m@wﬂb&a%&&m&h&ﬁ&m&&hﬁyl&tﬁ@r gpkanat e,

1, 2-di pal m t oyl phosphoet hanol am ne- N-[ 3- (2- pyri dyl di t'hi o) pr opi onat e,

1, 2-di ol ecﬂﬂ&ﬂ#ﬂ%% PH%R;}%WF}BOWJ(%%ﬁWPWnﬂ&MDG 1,2-
1, 2-dipal g4t tc. Anmong such |ipids,
18 rﬁlda)élo?'id lgﬁﬁéé\ﬁ{&bé%fﬁe Ne (g %&2 vanif g p

d| ol eoyl phosphat i hanol am ne can be 2 ageously used in the

nucl ei ¢ acd@aienltoglyh@@hqe@hagol@rhme-pka@eh@ryhuelntZi on. Wien such a

menbr ane fdi%l%o@#hB%@ﬁ%g‘aﬁ%&%ﬁ?é’m the RLOPPryion thereof is not limted
ecfs o

as long as't present 1 nventioh are not inpaired, and nmay
be, for emrqile@ylphmplﬂﬁbﬁ@ﬁopaminew[\ﬂdpgmalemnimreahw)&ﬁclt@e%ﬁeparts by

i gh o1 ablX 251 40, d 100 b
Cotal weraronr ebhpchmret Ay e AT A BB oci 11 on'of the

presens i maammrmaemayhyrmybabhexmem&b@&gnhtaﬁﬂ,such as i sotonizing
agents, ex iol%gnts thlckeEers sfabilizers, huffers

‘preservati I engr_BYlp FRetAMRE-Nrh4( Bn%?ﬂﬁ%“lgﬁplé‘ﬁ%ﬁ)dﬂﬂﬁyﬁ?@ége{ o be

added can he- dibﬂ.éd@iﬂm@@lﬁ@tﬁén@:@&ﬂr@ NG [ 4 Pp ihel g deBhetis ) ity Age £ar i er

conposi tiaon.
1,2-dioleoylphosphoethanolamine-N-methyl,

dipalmitoylphosphecethanolamine-N-methyl, 1,2-

20 dioleoylphosphoethanolamine-N-[3-(2-pyridyldithio)propionate,
1, 2-dipalmitoylphosphoethanoclamine-N-[3-(2-
pyridyldithio)propionate, 1,2-dioleoylphosphoethanolamine-N-
(succinyl), 1,2-dipalmitoylphosphoethanolamine-N-({succinyl), etc.
Among such lipids, dioleoylphosphatidylethanolamine can be

25 advantageously used in the nucleic acid delivery carrier of the
present invention.

When such a membrane fusible lipid is contained, the
proportion thereof is not limited as long as the effects of the
present invention are not impaired, and may be, for example, 1 to

30 500 parts by weight, preferably 10 to 250 parts by weight, and
more preferably 25 to 100 parts by weight, per 100 parts by total
weight of components (&) and (B).

The carrier composition of the present invention may

contain various additives such as isotonizing agents, excipients,

35 diluents, thickeners, stabilizers, buffers, preservatives, etc.,




The carrier conposition of the present invention can be 5 produced by

m xi ng conponents (A) and (B), and optionally other conponent(s). Nucleic
acid delivery conposition The nucleic acid delivery conposition of the
present 10 invention conprises the carrijgr. conposition described above and
a nucleic acid. In this conposition, the nucleic acid forns a conplex
with the caspeipiies) ahd BRoGAES idY SURAPASHLt LR IED béomd"e@raﬂh%e

hydr ophobi ¢ bonds, so that the nucleic acid delivery nﬁositiqn has

i nproved rERYEARIYasR4eqES] \ASCPTAARE bR the f?SmT%%‘#ﬁtP€|§ fcFFHETi very
conmposi ti agorgfodiRt@oRr €sent  invention is produced by mixing the carrier
conposition with a nucleic acid, or by mxing a nucleic acid with the
conponents of the @Hﬁr@@#rkﬁﬁn&9@99$t¢ﬂ¢31Q£n¢h©rﬁﬁﬁseﬂhﬁipﬁ§ntimﬂeﬂaa Beid
dellvery n n, A '

nucl ei c ac.]% g to thhggcrg%ﬁ"ﬁg d%@g)rarg%éif \I%ﬁal.ll’ﬁl g%?deaﬁ}ed]ngﬁl %8@%@%3’%{‘ %es of
nucl ei ¢ actampomgntiatl ei c aci d deIivery carrier, type of cell as nucleic
acid delivery target, etc., and the proportion of nucleic acid may be,

for exanple, 0.1 to 300 parts by weight, preferably 1 to 100 25 parts by
wei ght, amdieie peededahilvery. bolhposliipar ts by weight, per 100 parts by
total weight of co nemx;éé? and é%?; Further, the total anopunt of
conponents (A) andnggﬁ RYCIHE AGifefeliey GOMPORIY i ToRboshe i RFPSERY be, for
exanplie, lihdemti8A BbmPeid¥sehababhyri (RmBOs iR RREriBeE dMRlehagly S0
to 70 30 wm.% of the total weight of the conposition. The nucleic acid

del i very HHIGECt AEHA of IPhERHT LIMOSLTAQR Nt Thh IRy ede it SparEoas

addi tives guh eaSwi et QM @oagonéﬁﬁmﬁ,ofe%ﬁb%&f%fer %}ngsgiémﬁ hjjgkener s,
stabilizers, buffers, preservatives, etc. according to the form of use.

The armunt@r@rc apd4oE Hhydieiphopds erfhe ssuthabl thes olugdrdd acibddiliyerd t he
form of )P%‘?Lt%nt f}irvpl:%bgdmﬁ&h&% A &ydé?ﬂ% 4H98. céid‘Lﬁt he present
ce I C

|nvent|on anples o nuc eic aC| can b ‘i vered
i ncl udé cul t ur ed ceThe nwdHldis acid| é&tlid-eryoroopemiiiisoms ofi hbé upkiesgnt

eStab|'Sh%9n%ﬁkhoh f&%&rodﬂéed by mixing the carrier composition with a

nucleic acid, or by mixing a nucleic acid with the components of

the carrier composition in any order.
In the nucleic acid delivery composition of the present
20 invention, the proportion of nucleic acid to the carrier
composition varies depending on the types of nucleic acid and
nucleic acid delivery carrier, type of cell as nucleic acid
delivery target, etc., and the proportion of nucleic acid may be,
for example, 0.1 to 300 parts by weight, preferably 1 to 100
25 parts by weight, and more preferably 2.5 to 50 parts by weight,
per 100 parts by total weight of components (A) and (B).

Further, the total amount of components (A) and (B) in
the nucleic acid delivery composition may be, for example, 10 to
90 wt.%, preferably 30 to 80 wt.%, and more preferably 50 to 70

30 wt.%, of the total weight of the composition.

The nucleic acid delivery composition of the present
invention may contain various additives such as isotonizing
agents, excipients, diluents, thickeners, stabilizers, buffers,
preservatives, etc. according to the form of use. The amounts of

35 such additives can be suitably selected according to the form of




5in vivo, etc. The formof use of the nucleic acid delivery conposition
of the present invention is not limted, as long as the conposition can be
brought into contact with target cells for nucleic acid introduction. Wen
a nucleic acid is delivered into 10 cellssin vivo, exanples of forns of use
of the conmposition include direct injection into tissue; injection under

the skin ogaseidit Gthd watheidUSel® deabdory @WmpedYtiyn. eye, digestive organ,
tooth, etc.; admnistration by inhalation into the nasal cavity, oral
cavity, lungs, etc.;/PothP BERFSIEREERBION 1 eXAERAPREPT B21dEntR| Wik i on;

and transnycesac Ad8i Sk abd Qa1tiesrghitdioger éhltﬁﬂ»w%@uga%é‘ﬂs micosa,

ocul ar mucosa, rectal nucosa or uterine nucosa; and

Al ternati v@?laﬁﬂﬁerframn%g@ﬁﬁﬂ&‘c|(énF%UG3€RQ iepdAbdished QQJJJ{ G;m@ls kelded Ler
cells q§oliﬁeﬁuk;o an organism the nucleic acid deliver conposition can
be, for exanple preV|oust added to a mediumfor culturing the cell. A
nucleic acid can alThe Bermedff wmeedLft the uidaledd eseid sledriveel|l s | sol at ed

froman o th esence of . bl oad ser.u CARRYI NG OQUT
e NEN Sl e B8 PRERSNEEN 1R afd R o PR Y o At
reference tice Banpolsasiandean Heobirbughthi iftcakennatt iwiliendedged cdlilF Eothe

scope of the nventl n E 1 Acarrier conposition for_delivery of a
nucl ei c ac??F ﬁ bnfagﬁg;ﬂ%W%Ml“}epoﬁnﬁ?%ﬁ%%ﬁsﬁ&ﬁgpéFeQﬁllvered into

D met d'@@lﬁiﬁ(iﬂ kA Néxdglle@Noder & [df0use of the composition
3(3-[N-(N, N -di net hyl am noet hane) car banoyl] cholesterol 0.9 g

Di ol eoyl ph:l-)%‘ﬁﬁ%ﬂel Girerhatvienhios 6nte shieyveq jpdeetion undgr. ’gh;e F5dpi PFed
vater 2 p3intORTheNVEM fRghm (aﬂﬁeﬁlﬂﬁﬂ' cta\elltgtw LY ONAEIYyEREDET L d)

Appropriate amount fotal anount 50
tooth, etc.; administration by 1nhalat10n into the nasal cavity,

oral cavity, lungs, etc.; oral administration; transdermal

15 administration; and transmucosal administration through the oral
mucosa, vaginal muceosa, ocular mucosa, rectal mucosa or uterine
mucosa; and the like. Alternatively, when a nucleic acid is
delivered into cultured cells or cells isolated from an organism,
the nucleic acid deliver composition can be, for example,

20 previously added to a medium for culturing the cell. A nucleic
acid can also be delivered to cultured cells or cells isolated

from an organism in the presence of blood serum.

BEST MODE FOR CARRYING OUT THE INVENTION

25 The present invention is described in detail below with
reference to Examples and so forth, which are not intended to
limit the scope of the invention.

EXAMPLE 1
A carrier composition for delivery of a nucleic acid
30 having the following formula was prepared.
Dimethyldioctadecylammonium bromide 0.9 ng
3f-[N-(N',N'-dimethylaminoethane )carbamoyl ]
cholesterol 0.9 ug
Dioleoylphosphatidylethanolamine 0.9 ng
35 Glycerol 40.5 ug




EXAMPLE 2 A sol ution which contains a nucleic acid having the follow ng
conposition was first prepared. SiRNA 2 pnol 10 OPTI - MEM nedi um ( produced
by Invitrongen Corporation) Appropriate anount Total anpunt 50 In Then, 50
R of the carrier conposition of ExanplgsL was mixed with 50 In of the
nucl ei ¢ acid-containing solution, and the 15 m xture was incubated for 20
m nut es at ropy-i@idEkAkHye, SO as to prepare a nucl ehcyfcid delivery

conposi tion. EXAVPLE 3 A carrier osition for delivery of a nucleic
acid 20 havi HgrtHEM Hﬂeﬂbw*n(;quﬂlmﬂa Vot prideasen.

Di ”Ethy|d'00téﬁﬁﬁbﬂé¥ﬂaa9'U”]bronlde 0.5 ng Appropriate amount
3(3-[N(N, '

N =dimethyfam noethane) car banmoyt ] chot esterof—0-5 g
Di ol eoyl phospTﬁataJdﬁIr@un&nol amine 0.5 ng 25 Sucrose 8809%uhgy Purified water
Appr opr5i ate anount Total amount 1.0 m  EXAMPLE 4 30 A carrier conposition
for delivery of a nucleic acid having the follow ng formula was prepared.
‘D met hyl di &XaMRI&c ¢l armoni um brom de 0.5 ng
3(3-[N-(N , N -di nmet I noeth ne)carhb ester 35
Di ol eoyl phosphat i dylwet ARG %‘ ﬁ% algff Il‘édal 4@“&8& i ate
anmount Taf@llcaimUnboxﬂlpcﬁ)si’dlo]iEﬁisEE(:%&L@rbpﬁréﬂ order to eval uate the
ability of t g@\ﬂ{:lelc acid delivery conposition of Exa le 2 to deliver
si RNA into ceft the followi ng tests were perforned A549 cells
(cel | 1gtrai n opter-Mesdmba o6h NETRAuCEa Ob$ anGaltroPgéni ppon Phar naceuti cal

Co. Lt d.
) Corporation) ‘Appropriate amount

Total amount ' 50 pl
Then, 50 pl of the carrier composition of Example 1 was
mixed with 50 pl of the nucleic acid-containing solution, and the
15 mixture was incubated for 20 minutes at room temperature, so as

to prepare a nucleic acid delivery composition.

EXAMPL.E 3
A carrier composition for delivery of a nucleic acid
20 having the following formula was prepared.
Dimethyldioctadecylammonium bromide 0.5 mg

3p-[N-(N' ,N'-dimethylaminoethane)carbamoyl]

cholesterol 0.5 mg
Dioleoylphosphatidylethanolamine 0.5 mg
25 Sucrose 88.9 mg
Purified water Appropriate amount
Total amount 1.0 mL
EXAMPLE 4
30 A carrier composition for delivery of a nucleic acid

having the following formula was prepared.
Dimethylidioctadecylammonium bromide 0.5 mg
3p-[N-(N',N'-dimethylaminoethane)carbamoyl ]
cholesterol 0.5 mg
35 bioleoylphosphatidylethanolamine 0.5 mg




as nodel cells. In this test, fluorescently-labeled G.3-si RNA 10 (si RNA
targeting firefly luciferase; Dharmacon Corporation, Boulder, CO USA;
Sense: 5' - CUUACCCUGAGUACUUCGAdTAT; Antisense: 5' - UCGAAGUACUCAGCGUAAGITAT)
was used. Firstly, A549 cells, whose cqnRgentration had been adjusted to
1.2 x | Gbecells/mM wth DVEM nedi um (Dul becco-M ni num 15 Essential Medium,
wer e seeded ipudi Zidavgikepl ate at 6.0 x 104 cel hpppeprivie amdext, 500 | of
one of each of the test sanples shown In Table 1 was added to each wel |,
and i ncubat edT@¥aBAMOUAL 505 C2 for 24 hours. Fluorestéehd®limages derived
fromthe nucleic acid in the cells were observed with a fluorescence

m croscope 20 (A ynpus | X 71 fluorescence m croscope; O ynpus, Tokyo,
Japan), <SYESH BXMBLE| Late the ability of each test sanple to deliver

si RNA iznto cells. [Tabl e I [ op, | |40 -1 mula 1
Carri er5 conposition g%r?%%l E‘}-cé%%lﬁ%%geﬁlgg?%/ﬂggﬁ%gi ﬁ%nqulc:)dtl%&a?r%?% 2 +
si RNA 2 LROGRry spoRbis OHNn MEMER@UpianZc dot debhiveyr siRNA into cells,

LFA2000( Li gof m ne2000 .; Prpduced. by Invitro Corporation) (1.0
oLy s arihe ST SN rese NER e U g APk SR R R A e
cont ai ni ngidyeicidde €ron Kukigrdused bincdeoPaanippdd . khargaekeht i@ oi. BhA. )
(20pnol /mM) 4 si RNA %FI-I\/EM nedi um cont ai ni n siRNAngO nol / m, 25 The
resul ts ar®® J96R PRIEFy. 1B, TR et y TLNeres 1yrda %Jo‘?fgcﬁmﬁ@l A

f 1 uor egcencaiRMas tabget eyl fitclkhe Cedd fordse ; CORAFmEdon \BEPota€idHicC! ei ¢ acid
delivery conposition of -16- Exanple 2 or a known cell delivery carrier

(i.e., LFABRPEeE: CRediffecSeRpenas’ Hd0RECCHGREVRTUULGPATERe AntHganse:
f 1 uor escenge YWREACEREGEMREUARGHRET FaldsS usBalt i cul arly when the nucleic acid
Exanpl e

del i very conposition of anp 2 was used, strong fluorescence 5 was
observed in the cel IBE.rstRgsecAb4L fetld seovioserapncieatrahion hadl beenaci d

delivery coposkhl 28 P12 18 P QYA AN wE ¥R MM rf3ium (Dulbecco-Minimum

15 Essential Medium), were seeded in a 24-well plate at 6.0 x 10*
cells per well. Next, 500 pl of one of each of the test samples
shown in Table 1 was added to each well, and incubated at 37°C in
5% CO, for 24 hours. Fluorescence images derived from the nucleic
acid in the cells were observed with a f£luorescence microscope

20 (Olympus IX 71 fluorescence microscope; Olympus, Tokyo, Japan),
so as to evaluate the ability of each test sample to deliver

siRNA into cells.

[Table 1]
Test sample
No Indicftion in Fig. 1 Formula
1 Carrier composition | The nucleic acid delivery composition of Example 2
+ siRNA
2 LFA2000 + siRNA OPTI-MEM medium containing
) LFA2000(Lipofectamine2000 ; Prpduced by Invitrogen
Corporation) (1.0 mg/mL), and siRNA (20pmol/ml)
3 | NeoPhectin + $iRNA OPTI-MEM medium containing NeoPhectin (Prpduced by
NeoPharm) (1.0 mg/mL), and siRNA (20pmol/ml)
4 | siRNA OPTI-MEM medium containing siRNA (20 pmol/ml)

25
The results are shown in Fig. 1. When only the siRNA
was added, no fluorescence was observed in the cells,

In contrast, when the nucleic acid delivery composition of




excellent nucleic acid delivery ability. TEST EXAMPLE 2 10 In order to

eval uate the suppression of a target gene at the protein level, a plasnmd
coding for the luciferase gene was tenporarily introduced into cells, and
subsequently the nucleic acid delivery. jganposition of Exanple 2 was added
to the cells, so as to evaluate the anmpbunt of |uciferase expression. In 15

the test, ﬁ&nﬁleRPSP\drSh vt afegat Hagivereidarriibel { erasera Bheg mgcon
Corporatlon Boul der USA; sense: 5'- CUUACGCCUGAGUACUUCGATAT;

anti - sensel® %PhqmwﬁmﬂﬂeﬁW)Wl%§hﬁs§HRN%rfelu§i5@§¢¢IP%Ma§ 10 ig
of pGL3 Lugshéerase iaf tRenkdins. Zﬁafﬂ%ufl%&%ewﬁ& AFRIAu Fh@ﬂﬁ Sig W, USA)

was added to 5 x 106 A549 cells (cell strain derived from human Iung
cancer; préefticerbyompashtigiowiPharmpte d wasl ueedLtetnondafiduetrsassices wer e

el ectr (15por‘;;1gl§qD aj xa,Ln USA) .
The cells haV|§§§%§%Fo uceégq%gg Lugﬁéggﬁggé%%t ﬁgﬁfﬁpﬁéggﬂlu0|kgrase
t her ei n wereclefjausicdd ﬂeli.l_vafyx compositivn fDVEY imdénimhon( Bxhiiecieoakl ni num

Essenti al S. ser free or nt ains 10% by vol une of fetal
bovi ne ser‘Jt"‘\Jé!r?ﬁg!:”l rg(?’twe\qggig;s%b%%éué%hve@@ea&)el& #a 24-wel | plate at 6.0 x 104

cells per well. Then, 500 | of one of each of the test sanples shown in
Table 2 3e3§®i£§g&§gﬁhg each well, and incubated at 37 Cin 5% CO2 for 24
hours. Th wells were |ysed by a conventional process to
prepane cel |l |ysatesin aiidieirheo Cld1dateatRs ¥@pgrestyahUst & taliget UssiLr ase
activity using a Dual -Luciferase _Reporter Assay System (Pronega, Mdi son,

W, USA). Fudireepzegeds levelyj pi pbasiih cofdndafen e dureferasegenhe ratio
of the firgpfd »taniazrajsyfyfﬁf&%auewmcl?%yﬁga &&'&'&ﬁfs%aﬁe %;LVEHA es

(relative activity: [ Table 2] Test sanpl e No I"cat | In Fig. 2
Fornul a 1 ™gheier agd vesw TRBDORI igine ofc Exanpld \Ze s cadisd it (bheof +

Si RNA Exandi &2 so as to evaluate the amount of luciferase expression. In
15 the test, GL3-siRNA (siRNA targeting firefly luciferase:
Dharmacon Corporation, Boulder, CO, USA; sense: 5'-
CUUACGCUGAGUACUUCGAATAT; antisense: 5'-UCGAAGUACUCAGCGUAAGATAT)
was used.
More specifically, 10 pug of pGL3 Luciferase or Renilla
20 Luciferase (Promega, Madison, WI, USA) was added to 5 x 10° A549
cells (cell strain derived from human lung cancer; produced by
Dainippon Pharmaceutical Co.Ltd.), and the cells were
electroporated using a nucleofector (Amaxa Inc., Gaithersburg, MD,
USA). The cells having introduced pGL3 Luciferase and Renilla
25 Luciferase therein were adjusted to 1.2 x 10°/ml with DMEM medium
(Dulbecco-Minimum Essential Medium), which is serum-free or
contains 10% by volume of fetal bovine serum, and were
subsequently seeded in a 24-well plate at 6.0 x 10 cells per well.
Then, 500 pl of one of each of the test samples shown in Table 2
30 was added to each well, and incubated at 37 °C in 5% CO, for 24
hours. The cells in the wells were lysed by a conventional
process to prepare cell lysates, and the cell lysates were
evaluated for luciferase activity using a Dual-Luciferase
Reporter Assay System (Promega, Madison, WI, USA). Luciferase

35 activities were evaluated by calculating the ratio of the firefly




2 LFA2000 + si RNA OPTI - MEM nedi um cont ai ni ng LFA2000( Li pof ect am ne2000 ,
Prpduced by Invitrogen Corporation) (1.0 mg/nlL), and si RNA (20pnol/m) 3
NeoPhectin + si RNA OPTI - MM nmedi um cont ai ni ng NeoPhectin (Prpduced by
NeoPharm) (1.0 ng/nlL), and si RNA (20prmaly/;1d) 4 Si RNA OPTI - MEM nedi um
containing siRNA (20 pnol/m) 5 LFA2000 OPTI - MEM nedi um cont ai ni ng
LFA2000( Li pat¢efdmaisened00Re Rteaduaadrbyi fdribd kegeni P qrathem4 1. 0 mg/ L) 6
NeoPhecti n OPTI - MEM nedi um cont ai ni ng NeoPhectin (Prpduced by

NeoPhar m) (3SHYWg&iL¥)7 carrier conposition OPTI- MEM nedi um cont ai ni ng t he
carrier conposition of Exanple 1(50% by vol une) 8 Control OPTI-MEM nedi um
5 The results are shown in Table 2. The results confirnmed that the use of
t he nucl ei ET8e48 Adry conposition of Exanple 2 enables highly effective

si RNA del j merysanpti® cell s and| expression of the SIRNA'TUNction in the
cells, re dielsatdbn tiherig0 2priesence or absence % erumin the medi um
TEST EXAMPLE| Gadrtiet hoemboestiont] fRe Cafuclelc CRRIROSIdd10ver9l EXidBiEiod WS
eval uated| fof+igigNmbility to dekamae 5i RNA into lung tissue cells 15 and
for the sji RNALFAZACY i+OREANAL Y | M OPTR-MER Iregimusbitgifdaly neprilysin (si RNA
targetingl Rat neprilysin (NM 01260800 (1Rp¥edEmindddo60r POr abirgiucede! OiykMm
Sense: 5" GCUCCAAAGCCGAAGAAGAN TeRE, troduit | coepeeatidn ) VAU AROGERAUGERGT TdT) |
The nucl e c pcid delivery conpoSiopasymwas prepared by 20 m xing the

carrier cappsRedehestial+ BXRDT € oMl dgBNA ' cti ht.
Then, 0.4 m| of a test sol utl()ﬁﬁﬁ@gb@%y\qi Oﬁ%ﬁé’fﬂéﬁﬁp htéﬁ (pélpdwg &

a;g&f;ﬁcr&{: gﬁmhvery LUHpUbIlQm "ﬂhigﬁiuﬁigﬁi §p|U§||a%c bal_ t§9
\ . Ubd uu} T WaS F‘ i n u, —H S 31
wei ghi ng 750/ %‘% whi | e bei ngLF,%A ?ﬁ‘%g ig ai”ﬁ'“gn | nhal atj on anest heti c
agent 2 (Llpofectam:me ; Prpduced by
! Invitrogen Corporat:l.on)(l.e mg /mL)
6 NeoPhectin OPTI-MEM medium containing NeoPhectin (Prpduced

by NeoPharm} (1.0 mg/mL)

7 carrier composition | OPTI-MEM medium containing the carrier
composition of Example 1(50% by volume)

8 Control OPTI-MEM medium

The results are shown in Table 2. The results
confirmed that the use of the nucleic delivery composition of
Example 2 enables highly effective siRNA delivery into cells and
expression of the siRNA function in the cells, regardless of the

10 presence or absence of serum in the medium.

TEST EXAMPLE 3

In this test, the carrier composition of Example 3 was
evaluated for its ability to deliver siRNA into lung tissue cells
15 and for the siRNA functionality in the cells, using Rat
neprilysin (siRNA targeting Rat neprilysin (NM _012608); RNA-TEC
NV Corporation, Belgium; Sense: 5'-GCUCCAAAGCCGAAGAAGAJTAT,
Antisense: 5'-UCUUCUUCGGCUUUGGAGCATAT).
The nucleic acid delivery composition was prepared by
20 mixing the carrier composition of Example 3 with siRNA at a ratio
1 : 1 by weight. Then, 0.4 ml of a test solution, which was

prepared by diluting the nucleic acid delivery composition with




i sof | urane (produced by Daini ppon Pharnmaceutical Co., Ltd.), 5 using an
I'A-1B | nhal ati on Devi ce (PENNCENTURY, Phil adel phia, PA,  USA). The test
solution was prepared by diluting the nucleic acid delivery conposition as
appropriate so that the si RNA dose was;@.04 to 1.2 ng/kg (per rat).
Twenty-four hours after the pulnonary adm nistration, each rat was

anest het i zad apgdopetihee, cdbriand (8ase fwxad subrbbe SoRitI®nYoOSkidon. A midline
abdom nal incision was nmade, and the rat was killed by exsangui nation via

t he abdoni FHMISLErEEr Vi ndiec 18IS THR MadifgSPweRES STRYEGHEnEPY-370%/oved from

the rat, anth WeHRiWgShREsMd ZRRY 1O OB Gaha3atife arfR@hedi i ddence. Using
the renoved | ungs, the anmount of nmMRNA 15 expression of a nodel” target gene,

NEP ( neut rigofdiydgpepipaadeged banBaikippavo FhersaceriNmadxfeessiish Jof a
h Kk I NGk , TEA | d )
ousexgep! i fFh 1 ?ﬁ';rﬁ%aﬁggﬁ QeI ?ﬁégﬁaﬁﬁ'ﬁw £ ﬁ?gX?ﬁ%ﬁﬁ%as B), were

measured. Moreover, rifysin ( activit rerfoveldl | ungs
was neasuréih) .The Theasestnemtutienhvds preparesiubysdabet ides ¢hebregelEd n

detail bel ow. a.control . a.test_was simlarly r.f or ned b

adm ni stertiest g ERe Edmasds Bh o SeeiPeidroled St FBR) T 4PSeunder

t he sane omdid.icanso FO2 mxpiKeal b&bnratd) .t eBhenas- falusOhofies fafteedthsi Ng Si RNA
(Takara, Japan; Sense:.5!'- GAACGGCAUCAAGEUGAACTT, Anti sense;

5" - GUUCACEUBRIBEECERI S S5 LA g ot 7y TRGFRAR SPREHARS 1GPacH ) (ShEScent
proteiin) idfd eR¢ eixe®ain NOR islipshd . potibad aNchiBasHbt SodmiQaant i fyi ng NEP
MRNA and GAPDH nRNA> Total RNA was iIsolated froma portion of the renoved
| ungs, and-RESLEDr WEF JRdysiang Ehe Ri@a spsnvkhlled tbY oxsersingfigsy idfAy) . The

conversi onH abABmERANSi {1 GNAGeNR SRR\ OFB dundsl Heré Sipeimenty !
First-Strand Synthesis Systemfor RT-PCR (lnvitrogen, California, USA).

The anmountreFovele LRANAHG Tatheandoirde washed geHe ERiphesieal saline
S arly R R | LS g Rear T e SRech R, BECRRREL T
(gl ycabal cetpréss3on off & muidedphatrge tiadeper. ojBRabmutwad qudopertiddseThe
fgffge“i UhtheNEREELY e ok e SHPLEHBNOB e 8 S SYRIUAL S g et GibAf' N9 the
(glyceraldehyde-3-phosphate dehydrogenase), were measured.
Moreover, the Rat Neprilysin (NEP) activity in the removed lungs
was measured. The measurement methods and results are described
20 in detail below. As a control, a test was similarly performed by
administering only the carrier (8.89 w/v% sucrose solution)to
rats under the same conditions. For comparison, a test was also
performed using siRNA (Takara, Japan; Sense: 5'-
GAACGGCAUCAAGGUGAACTT, Antisense: 5’ -GUUCACCUUGAUGCCGUUCTT)
25 targeting EGFP (enhanced green fluorescent protein) instead of
Rat Neprilysin.
<Method and Results of Quantifying NEP mRNA and GAPDH mRNA)>

Total RNA was isolated from a portion of the removed
lungs, and was purified, using an RNeasy Mini Kit (QIAGEN,

30 Germany). The conversion of the mRNAs to cDNAs was performed
using a SuperScript III First-Strand Synthesis System for RT-PCR
(Invitrogen, California, USA). The amount of the mRNA for the
model target gene NEP (neutral endopeptidase) was quantified by
real-time PCR, using the prepared cDNA. Similarly, the amount of

35 the mRNA for the housekeeping gene GAPDH (glyceraldehyde-3-




of NEP nRNA to GAPDH nRNA. The result confirmed that Neprilysin nRNA
_expression in 5 the lungs was significantly supressed by Neprilysin-si RNA
at a dose of 0.08 ng/kg. Because this dose is |ower than those previously
reported as providing in vivo RNAI effeglgs, it was denonstrated that
effective siRNA delivery into lung tissue cells can be achieved by using
the carri ephespizasl debpdpdgdncd)| Gas- qidhti¥akhod aRd sBesHbdsi i obeasuring
Rat neprilysin (NEP) Activity> A portion of the renoved |ungs was

hormogeni z ,P%H&Sﬂl?ef"%t SXRISSSHLPR| Heh@vakuafefnby malisshagénat Bengatio

measur ed. JdheyfatnrnAepsi &N nikNEP) activity was determ ned by neasuring
how much the NEP substrate, DAGNPG (N Dansyl-D-Ala-dy-p-nitro-Phe-Gy: 15

SIGVA), was hydr ol yZ8 igesalyi entigaedoghah NenridysdanokNAdrexpagseher iof an
NEP speCi f g i 1R , %?g 'dggé | ) ; -uat i the
difference 1 n thggagr\rr%én?g 0 Q%?g%ys 1e%'slgr‘\lé]&t Rgaﬁ relsﬁgég %Jr'ﬁg‘%s?gnge of the
i nhi bi t or . dd%ee afa® . PANYy Haw gBecawsavdahisudese i 15 dowanotimin dthos@ | ; t he
substrate ) s in_a 20 concent.ration 1 nd the inhibitor,
phosphor an%!gﬁ\fﬁgr ]éqgﬁfgo&eesd;ﬁts, pﬁ%‘éléz;%&nt Xlgoc%er#%f’?%n B "6 M so
that the deactstratedetivatc affieedivaltsiRNMA el abry Olntee 18hg 10sdud ceThe

reactions were carried t at 37C for 10 m nutes, and were_ stopped by
i ncubat i ng"&t Soéc 6?"?‘%%?1 NGBS, the LHEDBCPPReSLiEon\aE Bl Bed by

neasuriong {MeEhvd0 BAESROSuLIE oFeBBAsiithg RUEN AbYSALR IRABNERPRNEW Rrdb a- A Y) .
The anmpunt™ of hydrolysate. produced was determ ne g ari
fl uorescence of the# RPELSPYseE heeFempEed olngss vper homeranizedzeandntheand

f1 uor escengs: x%?&%i%@%hg aacté%&tg}wa&mﬁugsﬁaté%}yﬁﬁeasé#é&.S E e LR, Case

of si RNA dose C /kg are” shown in Fi'g. 3. The results show that NEP
activity iNePRMHAYPERgENERNa SCFAYALY | wathtdefesupped sue thepyuling IRMATatha dose
of 0.4 nmy/#@ nePCeRbSE : f Qg ¢ hoped, resyl ts _sonf.irmed that
ef fective si RNA deﬁ?veﬁ%%ﬁnp%eﬁﬂﬁg&'g ieﬂs%%&h'cgl lscIl %# genglc-‘:%?eﬁ\%leedf%g' by using
the cadbri 1G@Bripowas i kydsflyErdnph ea JivepOpeFEET HWXAMELErdsdive carri er

CO”DOSiti(nggkchggpgﬁfﬁhﬁM§EGSX§iéﬁgﬁﬂ15&%Br' phosphoramidon(SIGMA), and
evaluating the difference in the amounts of hydrolysate in the
presence or absence of the inhibitor. The rat lung homogenate was
used in an amount of 50 pl; the substrate DAGPNG was used in a

20 concentration of 1 mM; and the inhibitor, phosphoramidon, where
Dresent, was added to a concentration of 10 mM, so that the
reactions were carried out in a total volume of 100 pl. The
reactions were carried out at 37°C for 10 minutes, and were
stopped by incubating at 90°C for 10 minutes. The NEP activity

25 was determined by measuring the amounts of the resulting
hydrolysate DAG (Dansyl-D-Ala-Gly). The amount of hydrolysate
produced was determined by measuring fluorescence of the
hydrolysate: excitation was performed at 360 nm, and fluorescence
emission at 535 nm was measured.

30 The results in the case of siRNA dose of 0.4 mg/kg are
shown in Fig. 3. The results show that NEP activity in the lungs
was significantly suppressed by NF-siRNA at a dose of 0.4 mg/kg.
Accordingly, the aforementioned results also confirmed that
effective siRNA delivery into lung tissue cells can be achieved

35 Dby using the carrier composition of Example 3.




CytOtOXICIty using a Prem x WST-1 Cell Proliferation Assay System 5
(Takara, Siga, Japan). Mre specifically, A549 cells (cell strain derived
from human | ung cancer; produced by Dai ni ppon Pharnmaceutical Co.Ltd.),
whose concentration had been adj usted toel X 105cel ls/mM w th DVEM nmedi um
(Dul becco-M ni num Essential Medium, were seeded in a 96-well plate at 10

cells per well. 10 One of each of the test sanples, i.e., carrier
conposition of Exanple .1, LFA2000 (Li pofectam ne 2000; produced by
| nvi t r ogen¥ES ctin (produced by NeoPharm Corporation), were

subsequent |y added g0 é‘aa&fle%lf ?&Sﬂl%ﬂngggﬁ}%@ﬁﬂl%n lofavaﬁ %gaﬁ%teal for

Then, 10 | of a Prem x WST-1 on was a I'nto eac
cel | s wer ecyeriasitcddvaus30C 4 drenikodsT- TfellaBsol bferaiioh Aasay vysttemt 450

Swi t zor] anby G SiBRCT RS S e Ralle S BREHT 000 Pe LR cR BEERRE

t est sarrplé«s::w@«fmmahmnmﬂﬂng/mnsem Imd@acpdrﬁprmmlp’ﬁba absor bance at

450 nm 20 re resents t a anc of the f Zan which_is farnmed
oot he vERERRELch 1 MGl Y3TRRAGE dotimutratLoR i peepcaas fxheth g

bet ween t hisx auuﬁafémarwmawﬂth | DNEM) meali {n, (I&llﬂé%bbbﬁﬁiailﬁlﬁn ®E4swathet ween the
number of seeded living cells and absorbance was prepared. The nunber of

the cells ¥l #ete seededdf @ Jazvwelkt dlatfeat b egedhs (PR &8ilibr ati on
curve.1oTheo@ o leachl 8£Shiandgt Elaﬂrtalés The, reé&f&f@%ﬁagﬁémﬁ hat the

nunber of cells hardly decreased with the addition of e carrier
conposi t i oF<JIPIE dnpl Aaoo%n@%ﬁéét@h@%éﬁpperpr@mﬁﬁﬁs |th SAvHEEPded

toxicity a&gd'h’féﬁhgﬂltins?ﬁﬁd&gﬁggrm SR Vlg&%@l D,eats (SLC, Tokyo,

Japan) wei ghi ng 250- 320 were a rigs a test solution
pr epar ed bsubstduenithy 5@@8@3 igftot pachbawelile@tcenpostanipatdbnEgandlt® 20with 35

pur L1129 VAR Onf. T 13 08, 8 e REN e RBR bl aRRATSE 1
kept wsderwesior,mandc @ndi ¢eS webaenhyubdEd altoBTXT &blel hber pulrrenary
adniniStra'ﬁég%bancengékéEéh wellkg% 450 nm was subsequently measured using
a microplate reader (Tecan, Maennedorf, Switzerland). As a
control, a medium was added to wells instead of the test samples,
and measurement was similarly performed. The absorbance at 450 nm
20 represents the absorbance of the formazan dye which is formed
from the WST-1 by a reductase. Because there is a linear
relationship between this absorbance and living cells, a
calibration curve between the number of seeded living cells and
absorbance was prepared. The number of the cells of each test
25 sample was determined based on the calibration curve.

The results are shown in Fig. 4. The results confirmed
that the number of cells hardly decreased with the addition of
the carrier composition of Example 1, and hence the carrier
composition has low toxicity and is highly safe.

30
TEST EXAMPLE 5

To male SD rats (SLC, Tokyo, Japan) weighing 250-320 g
were administered via the lungs a test solution prepared by

diluting 500 ug of the carrier composition of Example 4 with

35 purified water to 0.4 ml using a 1A-IC device produced by




of pentobarbital (Nenmbutal, produced by Dai ni ppon Pharnmaceutical 5 Co.Ltd.)
was ‘i nftraperitoneally administered to the rat, and the rat under

anest hesi a was subsequently fixed in the supine position. A mdline

abdom nal incision was nmade, the rat was,, killed by exsangui nation via the

abdom nal inferior vena cava. The |lungs were subsequently renoved fromthe

rat, and WBEEnMaseyd EBrPbidtiinSi RAL0GR! aBRbl NEAAeLeda il age. Slices

of the renmoved lung tissue were prepared, and the slices were exanm ned
m cr oscopi Eatusneasy tor hai prgen tandhkept odem ngngakosenditiongs tTyentyal uat e

t he toxi ci f)tng i L1 . i SSUG. c risQn,
tests werek%%]?f%rrred%g%éjé?{%‘%g sa%%n%d%ﬁdéﬁggggiﬁ' gstO\r}lg,?f{%s ng /&2000
(Nléi gﬁf ect aof mﬁrﬁ?m;rbm:aﬂ ;J@ﬁclihﬂm%agﬂvpmm@ byoDahE'q&tmnPharx@gmxhi@adlAfby
oPhar r posrati on) iLnsitead. carr.i er . conposition_o e 4.
Boonuce 1 averCidy BRb sRERER S onkitry bl IsroBE8 R ol FRbogY THE 1 est
was perforozed widdr ahbetbesin ofasL E¥ROatttaARgEdxe@ RDAegsugdndhe results
are shown in Fig. 5._Inflammatjon occurred . in the rats to which LFA2000

and NeoPheR?$HEr-e 2 Jeigdlipe aRdominalelBg18408 HEAY JRYE, Ry Hadc¥PSedenat a
were obseryemhed by egBhhgSinationVesa CERY iduReihBAt 1 SteEh oirN{rbRaTmviz0N

synptons were reduced in the rats to which the carrier conposition of
Exanpl e 4 B8P He A5 WATQIRTRTIUSRELY TeROVess §res Ermfiatmeanthegre naskadri er

conposigl i p; @ ﬁfﬁ%h@gﬁcﬁ%a{ﬁ\ﬁ’?t C3bfdd Yritheical 1 @11b85abs hd TRAG YA

adm nistration, and is highly safe. -22- CLAIM5S 1. A carrier conposition
for delivelyndftigsigcwere prapgrednpanditip EAjicas ceetexemingdd with a
steroid s r ' t-t tioni ipid. 5
5 A carr bl B B AALTRONYP TR ER, |l UBsEE 'k b O
oi |y base emtlaratal th8. téxiaity ef toepusitiesn canposiliivg tto thmg miksueherein

corrponentslgA]])\lci:s 3 géLN-(N' N dineth oam oet@ane car barm%‘(l%c?%g_lo%stgrol
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carri ans coaipwss ! usingCTRAZI0 (LapoféadtantineMone} nproduced by Invitrogen)
or NeoPhectin (produced by NeoPharm Corporation) instead of the
carrier composition of Example 4. Because rais were killed by
administration of 500 pug of LFA2000, the test was performed with
the dose of LFA2000 changed to 250 ug.

20 The results are shown in Fig. 5. Inflammation occurred
in the rats to which LFA2000 and NeoPhectin were locally
administered to the lungs, and local edemata were cbserved. In
contrast, it was confirmed that such inflammation symptoms were
reduced in the rats to which the carrier composition of Example 4

25 had been administered. The results confirmed that the carrier
composition of Example 4 has low toxicity even after local

pulmonary administration, and is highly safe.




conponent (B) is at |east one nenber selected fromthe group consisting of
di met hyl di oct adecyl anmoni um bromi de salt, dioleoyltrinethyl amoni um
propane and N-[1-(2,3 15 bis(ol eoyl oxy)propyl)-N, N, N-trinethylamoni um
hydrochloride. 5. A carrier conpositiongaccording to claim1l, wherein
conponent (B) is contained in a proportion of 10 to 200 parts by weight
per 100 parts by weight of conponent (cdarMg. A carrier conposition
according to claiml, the 20 carrier conposition being a carrier
conposition for del |1ve1Ay°%’FrJe€r SoRRAsitiom foxcAeltvery ®fdal pyelsic acid

COMPOSi i OBof I 1) da SANOnSE SOFROSHILEOR BECASLH NRNBEARYaRNEY o
a nucl el ¢ aci

clains 1 to and nucl ei ¢ aci d. elvery
conposi t i cIakIHAdyngrmeniu Haft7 tymheradiionielipidei ¢ acid is an si RNA. 9.

A nucl %I c acid intr Qdugt &%J{@t %8ﬂ8§8£@{d}§|a%°r8%ﬁ£t ac%l%"{aﬁfge%%@g d

delivery conposition acco ng to arm I'nto
I ntroduce ¢dmpriwdhngi ¢Cacand q:uityobahe ma%ﬂamelll 10. Use of (A) a cationic

lipid with a steroi eleto Jnat on ) .a uternar
armon um sl t - type Pat RoRFELeT SPRPPRIELHE S5PBRERT i S oafchy et etn
conposi t i oforipgine@e! (X§r Vs 03‘[5 [d-(unelgic acid. 35
dimethylaminoethane)carbamoyl]cholesterol and/or 33-[N’,N',N’'-
10 trimethylaminoethane]cholesterol iodide.

4. A carrier composition according to claim 1, wherein
component (B) is at least one member selected from the group
consisting of dimethyldioctadecylammonium bromide salt,
dioleoyltrimethylammonium propane and N-[1-(2,3-

15 Dbis{oleoyloxy)propyl)-N,N,N-trimethylammonium hydrochloride.

5. A carrier composition according to claim 1, wherein
component (B) is contained in a proportion of 10 to 200 parts by
weight per 100 parts by weight of component (A).

6. A carrier composition according to claim 1, the

20 carrier composition being a carrier composition for delivery of a
siRNA.

7. A nucleic acid delivery composition comprising a
carrier composition according to any one of claims 1 to 5 and a
nucleic acid.

25 8. A nucleic acid delivery composition according to
claim 7, wherein the nucleic acid is an siRNA.

9. A nucleic acid introduction method comprising
bringing a nucleic acid delivery composition according to claim 7
into contact with a cell to introduce the nucleic acid into the

30 cell.

10. Use of {A) a cationic lipid with a steroid skeleton,
in combination with (B) a quaternary ammonium salt-type cationic
lipid for the production of a carrier composition for delivery of
a nucleic acid.
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