-1- DESCRI PTI ON CARRI ER COMPOSI 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
conposition, when used to adm nister a nucleic acid such as an siRNA into
an ani mal -derived cell or organism beingli0 capabl e of delivering
efficiently the nucleic acid into cells while protecting the nucleic acid
from bei ng degraded; and a nucl ei c REPERERFIPery conposition. [ BACKGROUND
ART] 15 Wth the recent advances of biotechnol ogy, various nucleic acids
have been found to exhi bit bioactive functions in cells. For exanple,

si RNAs (smal | inter f ePRRGRRANMPOREIBIGH R NYCLEERE AC T FRANEPPRR of nRNAs 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

i nt er f ePenddEGEINIEAT.UFIEGR] al | eviating or treating di sease synptons caused

by abnor mal expr essi e Of SRS (LGIENSS O Heler L Ustens, and, ey ef ore
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devel opnent of si RNAS a erapeutrc ag expected WEVer, 1n order
to use nucll€igh sefdtyscatrizy asmpofNAmTorhdeapeety ofagentieleid dcid,

i nportant fQr h,nucleic .acids to exhihit their functions in, target
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ef ficientl wuchehsven siRNZeiieitachfSaniial -dargetdcedlss die oeghabih sedngknown
technol ogi es _to._del Lver. exogenous_nuclei.c acid 30 nol ecul es or genes into
cells #ﬁc|&@8a3}8aP%E§E%%Wﬁr PHt PEE A LYgithe RRel§Hf ﬁ&&gnénﬁgﬂﬁgjﬁbrious
viruses i nghidengrétédioMig theSnucBSRNAGiAUEesm BEIREIgrHaes; &i€.a Hovever,
such treatnments, involve difficulties because of problens with infectivity,
i mrunor eacFLEYC BFHRHALVEEY SRPQHEioPke. Therefore, non-viral 35
carriers that are free of problens caused by viruses and that can -2-
deliver nucleic acid nolecules into cells are being devel oped. For exanple,

Pat ent DocURBRKGEOWR ARddorted 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 1is 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 technolecgies to deliver exogenous nucleic acid

30 molecules or genes into cells include treatments of intractable
diseases in humans using various wiruses including retroviruses,
adenoviruses, herpesviruses, etc. However, such treatments
involve difficulties because of problems 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
carrier 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 cell's or
organi snms. Patent. Docunent 2 discloses-&-carrier conposition containing an
anphi philic conmpound and polycations as a relatively lowtoxicity carrier
10 that caHe#&Ys% uGlieRqascifdimotadqules iptevealls hoecbapusidsverope@port ed
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problens of the prior art. Specifically, an object of the present
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low-toxicity carrier composition for delivery of a nucleic acid
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
SiRNA into an animal-derived cell or organism, being capable of
delivering efficiently the nucleic acids into the cells while
protecting 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
conbination with (B) a quaternary amonium salt-type cationic lipid, is
useful as a nucleic acid delivery carrier since it has lowtoxicity and is
capabl e of delivering efficiently the nucleic acids while protecting the
nucl ei ¢ acids from bei ng degraded. The -Present invention was acconplished
by further research based on 10 these findings. The present invention

provi des t AEEPEP | VR mPLVills THE | RRGBLEMSA carrier conposition for delivery
of a nucleic acid Qﬂﬁpéh%baﬁt(fﬁvé%fﬁ%h'eah&uéﬁéﬁ(%ﬁ@hhglgegéa %hs%gleton

(steroid nucleus) and a quat ernary anmoni um sa | onr'c
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di ol eoyl trinet hyl a nlum%oquane and N-[1-(2,3
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carrier coppasati anvaseossli g ech gméhed W%ﬁk@h&? (gé n
contained in a proportion of 10 to parts by wei ght per 1 parc{s by

wei ght%of E‘Eﬁﬁ?o%?@l(lﬁ 30 Item 6. A carrier conposition accor ding to Item

1, the carrier comp@gi hi-Q8ehei; Lt] f ar ivery of a
SiRNA. Item 7. A nuclei i(::. a%?d |?]l F\%%gﬂcﬂﬂ 0S| gpgﬁéc%%qwﬁ kﬁ Tarrier
conposi tion accor di ﬁ@etﬂolanw aanrieft C@w:ﬂtm Foanderively btﬂchem@c]aﬁlcd }
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(steroid nucleus) and (B) a quaternary ammonium salt-type

15 cationic lipid.

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

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

20  dimethylaminoethane)carbamoyllcholesterol and/or 33-[N",N" N~
trimethylaminoethanecholesterol 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 dioleoyltrimethylammonium 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 Ttem 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.




ltem 9. A nucleic acid introduction nethod conprising bringing a nucleic
acid delivery conposition according to Item7 5 into contact with a cel
to introduce the nucleic acid into the cell. Item10. Use of (A a
cationic lipid with a steroid skeleton, in conbination with (B) a
quaternary amoni um salt-type cationic-Ki-pid for the production of a
carrier conposition for 10 delivery of a nucleic acid. [BRI EF DESCRI PTI ON
OF THE DRAW NGS] Fi gttel® ShofsPifkeiea@itsdelivaes corppret tXmmaeeridng of

the fluoresgencani NReperdehi ¥l (UABiENE WG €14 aGkAa0f the 15 cells
after treatnent usig&leach of the test sanples; Fig. shows charts

illustrating the resiies 9%f2A meakrirepend dhtrddidiionf metised annipriising of
the cells cad T : i t est. sanpl es:. Fiq. sh t he
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results of measurenent of neprilysin rvities
rats; HR g.latghewmsadiewithud teeldf topdstredent thk hbelswdherid ehtbisteng

cells afte % eat nent using each of the test sanples; and Fig. 5 shows the
results of Staining slices of lung 25 tissues of rats with hematoxylin and

eosin, in which the el @0, Usd haSqreSa €h€iomlce 15hakNRLkbIe th@odgure with

hemat oxyl i d the cytoplasm fibers, and red blood cells are stained
red with %S%f%mso 1PE§§@C§‘§W”THEWI\H@\I’I@ ONpterRaEs rFmonigEgaki tiyde f or

del i very Ofa#idii@ @iipiacCisr wprd Pgﬁahsifo@%d adehimeLy og&[ﬂ%%iic%?“ﬁ\ﬁ the

present invention achieve the | owi ng remar kabl e effects. |l eic

aci ds *0an Hetietye PEng| Juekaic/&cdd-into cells so that 35 they can
effectively exhibit their functions in the cells. -5- (2) Degradation of
nucl ei ¢ aci ds can be suppressed in organisns and culture nedia. (3) The
carri er andPRGADOESEREATHAY OF BWEL BRAKINGS land hi gh safety.

Fig. 1 shows the results 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.




The carrier conposition for delivery of a nucleic acid 5 and nucleic acid

delivery conposition are therefore useful for treating various di seases by

nucleic acid introduction, and in particular for treating intractable

di seases which are difficult to treat with | ow nol ecul ar wei ght conpounds.

The nucleic acid delivery conposition of5the present 10 invention is also

advantageoys in that it can be |yophilized and thus can be stored in a
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i nvention h8adescrddeedicighow in detail. 15 Carrier conposition for

delivery of nucleic acid The carrier conposition for delivery of a nucleic

acid of thd) piks aryigreanioaonprpiriions hewy bowdtdxdmiityl apddhidtt Bagety.

steroid skeleton (s Oi e .(B)-a ternary_.amonium salf-type
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i nvention are not® Pmted RS R¥dmUoEiG Agddutrtreduqtdeg  aqnd gy are in

need of bepamgtitellarered tRésrie) istrExeamleniabasss g eire aekgadmc! ude

Si RNAs, nRtNAs t RNAs, rRNAs, cDNAs, m RNAs (m croRNAs), ribozynes,

anti sense SOITFELE ViR oJOBITYSTHLREOYEHERE GoMROHRES DNAS, pepti de nucl ei ¢

acids, Uriplex-fornimg phéOoMIUAR aPSvdlf Rlpod2RESH & Gnel Brdlent
S

particular, the carrier conposition of the preSent 1 nvention useful for

t he ddPi velVesrtionRigsalsp dvanttageniae | ol dhati 8§ ¢an He lgephibis @pd he
carrier cmigahogeogt5;%i &He%eﬂﬂ'o%ﬁi’fﬁ}édogtgﬁ& be those derived from
humans, aninmals, plants, bacteria; Viruses, etfc., or those chemcally
synt hesi zed. Further, such nucleic 35 acids may be single-stranded,

doubl e- st r@,%@.ld b s tian R not limted in nolecul ar
wei ght. Furt er,Molﬁﬁ %“]51% pre.sellé\fta gﬁﬂv%% |Icl)\ﬁ%gﬁgé]&| c acids nodified with
chemical s, enzynmes ®he pemdrdesnaestibdisdsuisiabbeibdd vdi®wprasastaimnventi on,

such THClEEéirier composition for delivery of nucleic acid

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 carrier 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, cDNAs, 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-stranded, double-stranded, or triple-stranded,




acids can be used singly or in conbination. 5 The cationic lipid with a
steroid skeleton (hereinafter sonetines referred to as "conponent (A")
used in the carrier conposition of the present invention is a lipid that
is cationic and has a steroid skeleton (perhydrocycl opentaphenant hrene
ring; C17H28). The cationic lipid with-&-steroid skeleton for use in the
10 present _ingvention is not limted as long as it is pharmaceutically
accept abl e3*SpRET i1 LGP s MR EH1Rr pvekoht ncFugikher, in the present
3(3-[N-(N ifvedti o huiTeReehHade Mok Y, : . Chol) .
N I T P e e

bi s( guani dPEPLHJeS raie @sPedsablst- (BGIMY)e pMesdnt invention, such nucleic

chol est er vhoxysarhpn wled s gzananase dodklizagine. (3-al anine

di et hanol am ne-chol estero ermi e Chol 68 J‘ePyI carbamate (GL-67), NN
4 - 3-ar nopropyl sperfhedicatlehit dsitpady ivitar dasmireidChke¥S)on NbeSPEASE RS-

et Yy AP 0 MaEioll 0509 Teka s e corcter
N-[ N1, N4, NSsipéssi(t3-oanoiophemtiesener mhoémelahalest eiyla @arbagater {F+96) .
and like cholesterol derjvatives (cationic Ilipids with a chol esterol
skeleton);a% S @ ﬁ&?rgé?7ﬂ$¥f§9n (perhydrocyclopentaphenanthrene ring;
2 o b S AP
ani nogPopyA%§9s -%Hﬂnﬁﬁﬁg%%li)saﬁﬁoﬁe,l%?%,aszdmgi 8¢3itadm do ro 0 p p
)52 oy 1T YA e o s s
(benzyl oxylgwrlvgey Bf- Ni{ GV hid-dimet iopldn)imvenBine pedkBanog1¢8hb Dok terdil pi ds to
uhnch o er@kclenass. | ke i cLLSag e canlgRles S0 and ke
sterol gl y@sicCelds bimicumidanion) etddipictislbstemdli qBGILGr oid saponin is
used L8 ngFy IS PR COROROTHL o5 HseBoRBRe - LxanfieEner Exaieire. | pi ds
W th a st edettiadoldmine-cholesterol, NA—spermine cholesteryl carbamate
(GL—67j, N[N4—3-aminopropylspermidine]cholesteryl carbamate (GL-
78}, N4~spermine cholesteryl carboxyamide (GL-90), Nl,Ns—
bis(arginic carboxamide)-N4—spermidine cholesteryl carbamate (GL-
20 95), N—[Nl,NA,NB—tris(3—aminopropyl)spermidine}cholesteryl
carbamate (GL-96), and like cholesterol derivatives {(cationic
1lipids with a cholesterol skeleton): squalamine, 3qa,70,120-
tris(3—aminopropoxy)—53—cholan-24—(N,N~bis(3—aminopropyl)amine),
3a,7a,120-tris (3-aminopropoxy) - 53-cholan-24- (N- (N-(3-
25 aminopropyl))-3-aminopropyl)amine, 3a,7a,120-tris(3-
azidopropoxy)-5f3-cholan-24-(N,N-bis(2- cyanoethyl)amine)),
30,70, 12a-tris(3-azidopropoxy) -58-cholan-24-(N-
(benzyloxycarbonyl)-N~(3—hydroxypropyl)amine), and like cationic
1ipids 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




skel eton include chol esterol derivatives (cationic lipids with a

chol esterol skeleton), and nore preferable exanples thereof include
3(3-[N- (N, N -di net hyl am noet hane) car banoyl ] chol esterol, and

3(3-[N,N ,N -trinethyl am noet hane] chol esterol iodide (TC 5 Chol). The
quaternary anmoni um salt-type cationic Fi’/pid for wuse in the present

i nvention gPeLe%nafler sonetinmes referred to as "conponent (B)") is not
limted asSfBhEtEs IClvge phatemlennli darivattivespigptéonspbittids ekt es
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1, 2-di nyristoyl -3- trinethyl ammoni um propane,

1, 2- di ol eo§ircBude et Ny K ¥ hi dime thydpairod AP arbamoyl Jcholesterol ,

1, 2-di ol eo I hyl.ar i ropane,. nmethyl sul fate, . _.
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hydrochl orj de, 0, Q' -di dodecanoyl - N- ( a-

tri mettfyl RPYEELPG TR S isamORARR nerowidieo d RPBB) del . Jrstimyirabtyyl-3i dodecyl

ammoni um b Sk el ®ry1 Brhdin {4 -di -3t i
tri met hyl anmoni obut yl ox )bepnrzogﬁl?-' d%azofelgﬁes){-lg? u%%ﬁeﬁgyéﬂ?/%%%hl oride,

9- (Wt ri mEATRREREMORYBBRIL 1), 23 ddolep ] dhdudmnbtly) @emdrsianl erbpane de,

di net h |d}ﬂg&§q Ao . 4 i .
N[aftryneihylan%g%%%debaﬁgﬁﬁﬁﬁgﬁgig 6§*&%§m8F%ﬁ%ﬁWWﬂ?lﬁpbRFﬂ%?ne' 1.2-

N- { p- ( ( D- tdisherkpl Androtiiatedayllexydn hen zapbane di et r-adgay! - L- gl ut ani ne
brom de, ps tri noni.odecyl oxy. '-octyl oxyazobenzene brom de
sait ehi: Es8 0P RO BATEE SR ot et e
decylpgyé%@OEU@?yl@xmpzhﬁgn?en?prbwymﬁdimetB&lhﬁdﬁéﬁ&éﬁ&%@hmm&hi&m(3
"'-trido - ri - '

annnniodeggﬁggﬁ tF@@%ﬁ@brgﬁﬁﬂé?%&?ﬁ%ﬁﬁqmgﬁe9H§ﬂ€ﬁﬂ#@ﬁ¢&é¥§syflqmmsnimm12),
1, 2- di | aumpomghiyceporBz)et Bﬂn@h@@&mﬁw&ym&mgnﬁﬁ%ﬂomide, N-(gr-

dinyristo¥ligl¥cero-3-ethylphos hochol i he, 1, 2-dipal mtoyl -
rimethylammonioacetyl)didodecyl-D-glutamine hydrochloride, N-(a-

20 trimethylammonioacetyl)~0,0'—bis—(lH,1H,2H,2H—perfluorodecyl)—L—

glutamine hydrochloride, 0,0'-didodecanoyl-N-{c.-
trimethylammonioacetyl)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-trimethylammoniochexyloxy)-benzoyl}-
ditetradecyl-L-glutamine bromide, p-(w-trimethylammoniodecyloxy) -

30 p’-octyloxyazobenzene bromide salt (MC-1-0810), p~-{w-(B-
hydroxyethyl)dimethyl-ammonio- decyloxy}-p’ -octyloxyazobenzene
bromide salt (MC-3-0810), 0,0',O"—tridodecanoyl—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-




gl ycer o- 3- et hyl phosphochol i ne, 1, 2-di st earoyl -gl ycer o- 3-

et hyl phosphochol i ne, 1, 2-di ol eoyl gl ycer o- 3- et hyl phosphochol i ne,

1- pal m t oyl - 2- or eoyl - gl ycer o- 3- et hyl phosphochol i ne, etc. Such quaternary
anmoni um sal t-type cationic lipids may be used singly 5 or in conbination.
Anong such quat ernary anmmoni um salt-type8ationic |lipids, preferable are
di met hyl di oct adecyl anmoni um brom de (DDAB), di ol eoyltrinethyl amoni um

propane ( DEHEABFTONE (YL PBOSBheeR AR, oy ¥ plighiaaroy iNghlycerara-hy| anmoni um
hydr ochl or i 1:0.0 1 g N (A .
Yt hy | A e ey L st pte o sphociglime . 4ng

tri met hyl anmoni oacet yl ) di et hano

DC- 6- 14, n:1BFIMptqyl-(2(-3rhont oxlwterp-Bdetiey namphorholine, etc. Such
decy! 0xy] - BaaBEb U RIURRBRENA 00t 1 IR 81  MTpTa08AY) b ed”stns S
amoni ddecanoim )eanitsiplaydpoxynet hyl ) am nonet hane brom de (TG 1- 12); and
particularly preferaple are dinethyldi octadecyl anmoni um brom de ( DDAB),
di ol eoyl trimet hyl a Pgﬁﬂ?%p%}%t%ﬁeﬁip?lfﬁﬂ%{}fdﬂwsalt-twe cationic

(1- (2, 3- bi b{pl @y lpretpappy | Ardl, MibHHy1EbBYA GRS 1 4 05 LG & i(%@zm ),
(DOTMA) . 28. lf tll:’%&(;arrl er conposition of the present iInvention, the
propor t i on“ Y- CBHFGHRRERY MR idBhpEaRARe (BOTAS ) ot~ (1nf2.8¢, and from the

Vi ewpoi nt 1©fs { SRS O C) AL d ndek LG {.nt L l.s, the
proportion Sﬁocoég%hgg?ﬁ(é$¢n%y'béﬁ E#0ré§§25%%ﬁ§?i§@C%%§%§ﬁ§l§§¥§§ by

wei ghtt? pr @@REYI.y 030" t didEBqramoyL-B5(doy wei ght, and nore preferably 75 to
125 parts Byl st | ght of .co nent ( The tota
proportion of g%l%p&gﬁgﬁ%% (Aﬁgggafgﬁﬁn%&g&g gg%?(gﬁgfr%{ﬁe ofg(h?e'q(éarri er
con?osiL:ankﬁ; Bhébpﬁeéﬁﬂﬂ.iﬂﬁmaﬂtipn{dﬁ%ﬁJﬁﬁdrbgge€M§%2?1§253915§@OQ%§1 wt . %
preferably 0. Wt n e preferabl 0 W . % e
carrier céﬁ%%g%k npofO?%%ﬂﬁggggn?n$IV% Pgﬁ&ﬁa§aiqugﬁﬁﬁ0§ﬁobiI%m%ase

mat eri al ((her'einafteidsdvminoy@sne ehetragkingl-as "conponent (Q"), in
addi tikgn t nent s a B). Wien_ an_oily base material is added,
its p?gpeFﬁpgggﬁéﬁga??yéX§ﬁﬁsBgg&EéXYQ?ﬁﬁﬁﬂﬂPBF“?W@¢Q§Q@ oremide of Ténicl ei ¢

acid intrddct eod pyrtiwildly preferable are dimethyldioctadecylammonium

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 component (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 by 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.

oo

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




nucleic acid delivery carrier conposition. For exanple, when an oily base
material is added to adjust the specific gravity of the carrier
conposition, the degree of contact of the carrier conposition with cells
can be controlled to thereby inprove 5 introduction efficiency in vitro.
Alternatively, for exanple, when a tenpérature-sensitive oily base
material is added, the core of the carrier conposition can be

di si nt egr al'BESHIACLD Feddveryi sRT iegnperae s el ondf el srampdei ndire an
fluctuati oBs1yadd gnatltiasUif atfied BB 88Yud Vi .8l i

i ntroduction %Q efficienc?. Furthé? aIter%%ﬁ?eg y?Bg8r9§§%¢%P§F§m§§hgﬁa

oi |y base CAEFET dlomPblegither, athi slegpeevef afndtiaor by txé¢ erenaliesti nul us is
added, the af; Jh e ¢Ar L P i $.1LO n disintegrated by an

ext er nal s??l% s 1o I%I;l_ gc%éﬁsuct ua?’?o%énflrrlo eéibggl %ﬁe ?}?lgdf@,rof’ﬁer eby

i mprovitng imbrodwsitgion effdicienayodmnctiiono 15aetbishenaly, Exarpbesnsle,0i | y
base mater] t can,be added.to th arrier conposjtion of the present
i nvention ?ﬁ%fJ%g%mBEFPFﬂﬁﬁzﬁﬁﬂﬁi§&Yep8% Y Batshtal pist Addee ok |

broni de, erd larblexane]epeaidiipdet fbh bttty lRMaR8:i nBOYRARMY Qhker' ef i ned 20
soybean oiIlL $ dr ogenat ed sg¥bean oi |, unsaponified sgybean oil, squal ene,
cast or oiIP.?:%%ﬁ§“gPF?.E%WQﬁ %%?I?rFBPé%ﬁ%Qn%|$Ppéﬁ@ﬂ%% lgiqtuasaprs oveer oil,
saf f | over gid deallt ¥upehle, HHRIICHICEHprHMAY Rl nuk E‘ae‘c‘ld%htr{;&?cgéio%' .
olive oil, linseed oil, sesane_oil, ~chlorophyll oil, croton oil, berganot
oi |, dfdarefficiegringd witherosltermaliiveily, Eotsxastmle,owhen cor widyl base

| avender Qjdteri@h) @haM Q4d .4 {3 il t il .coconut. oil, egg
yol k oil, rogz oi |, pine cﬂﬁ, %gkﬁgﬁgw%i4?l%¥£gn§? %%?% qg%ﬂgF |5£%ﬁlfs canphor
whi t e oi | ,2ddgi¥ambhel eope |of dihensapnier |Gonpespéionntamide, destiatédiaddcorn
oil, gin il ile oil. snake oil,.spearmnpnt oi], 30
sunflomerggéégfnggygggao, %@g%rfomﬁ%%(xberHFgF?Fb?&héﬂb%ﬂaeC +},  hardened
oi | s, hydrofeseedthegatiabimprovisg thghtudliequi dcparaftfdoducthibgui d paraffin,
nediuqbchQ; iEi%EX acid triglycerides, mnk oil, bitter orange oil,

pol yoxyet hyl' éné castor oil, polyoxyethylene hydrogenated castor oil 10,

pol yoxyet hyl ene hydErgepkisedfcasliorbade tidtel81spehatoaset byl 8864 to

hydrogenat?g castor_oil 20, -10-
the carrier composition of the present invention include

perfluorocarbon, perfluoropentane, perfluorcoctyl bromide,
perfluorohexane, perfluorotributylamine, soybean oil, refined

20 soybean 0il, hydrogenated soybean o0il, unsaponified soybean oil,
squalene, castor oil, clove o0il, sorbitan trioleate, turpentine
oil, safflower oil, safflower oil fatty acid, oleic acid, palm
oil, rapeseed oil, fusel o0il, olive 0il, linseed oil, sesame oil,
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 volk oil, rose oil,
pine o0il, almond oil, peanut oil, camellia oil, camphor white o0il,
chamomile ©il, cinnamon o0il, peppermint o0il, esterified corn oil,
ginger oil, Roman chamomile oil, snake oil, spearmint oil,

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

35 01l 100, polyoxyethylene hydrogenated castor oil 20,




pol yoxyet hyl ene hydrogenated castor oil 40, polyoxyethylene hydrogenated
castor oil 5, polyoxyethyl ene hydrogenated castor oil 50, polyoxyethylene
hydrogenated castor oil 60, polyoxyl 35 castor oil, process oils, etc.
Among such oily base materials, 5 perfluoropentane is tenperature
sensitive, and is characterized by boitlhg and being gasified at 29.5C.
Furt her, perfluorohexane, perfluorooctyl brom de and

per f | uor ot PPLYPY HriHENRalBIBeenapiad 62550 | oitly 49y BRlrewathylienal us, and
are char ach@ai3gchdBeC ast8y oL ! %b&ﬁax&&%ﬁ%&%gﬁgﬁé%é&%%ar é'g dr

conposition and 10 disintegrating it enre xt'erna Il us
such as uPitazdniroliviopaathylers Hfiengenatéd yedsdor il €60 alpdlyogpht3d ned,

' t hare ' ot.4imted as |on the effects of. the
brosent 1 Rents b SeRsesF ol o Ean ey Bl (b Pash: btBHAS 50 1
parts by meégﬁﬂqoqmp@héaablysJtempéﬁatpﬁetseﬁnﬁﬂmybghﬁ?dan?cﬁ@&acﬁgﬁfiﬁigflgng
to 20 part wei ght , r 100 parts total wei of conpo

(B). Tﬁe nﬁ%lb%‘?;cl\fa d’néggﬁ%’éﬁ? ygEiE),Sd'ﬁEﬁe@r %/‘sz?h%cpre%mherirn?éﬁﬂwmane-
further copéafiucardveniylabeomiEogad pett Dickdthiebieylaithd iHvE) aibfuptive
necessary. w%fn cgptainin such a menbrane-fusible lipid, the carrier
conposi ti oPP L EhEYprEEeRtat Midmulys - hard aner cherastRiridasd bef caesioy of

nucl ei ¢ acédl, Heltne8l Yni BhO &ild B tﬁé%ﬁ%ﬂ%oﬁﬂ&%ﬁ. ape-fusible |ipids
i ncl ude di ol eoyl phosphati dyl et hanol am ne, di ol eoyl phosphati dyl chol i ne, 25

t r ans pifos phstithpgsRsipaat v dfhest Feselivimaan expeppal (dimdus such as

tri cosadi new ieRasPReeL lgm ne, 1,2- dielaidoyl phosphoet hanol am ne,
1, 2- di hexadecyl phosphoet hanol am ne, 1, 2-di hexanoyl phosphoet hanol am ne,
1, 2- dil aur oyl phospkbenhamotidy meselm2teiridlndiseoghpdiosphoehbhapsbpoitien 30

b ) BB SSPR0E PNy e ) XL SR SRR AL e, 1
1, 2- di phytrereastiphoapaostthanpadrede, arld 2 beearay |paappaoed hang) am ne, 35
1-pal [ﬂ-')t Oy};la'_ra:'so lb%o%legéﬁ)ts ,p %%%tfgggg!l.}? r‘ri r‘%eo, 3]0_ Bgl:tr:ns t‘r? lm;e%._g 11:0’ %I%d pntsore
preferably 5 to 20 parts by weight, per 100 parts by total weight
of components (&) 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-dihexadecylphosphoethanolamine,

1,2-dihexanoylphosphoethanolamine, 1,2-

dilauroylphosphoethanolamine, 1,2-dilinoleoylphosphoethanclamine,

30 1,2-dimyristoylphosphoethanolamine, 1,2-

dioleoylphosphoethanolamine, 1,2-

dipalmitoleoylphosphoethanolamine, 1,2-

dipalmitoylphosphoethanolamine, 1,2-

diphytanoylphosphoethanolamine, 1,2-distearoylphosphoethanolamine,

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




-11- tricosadi noyl) phosphoet hanol am ne, 1, 2-

di ol eoyl phosphoet hanol am ne- N- capr oyl am ne, 1, 2-

di pal m t oyl phosphoet hanol am ne- N- capr oyl am ne, 1, 2-
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 netfiyi |, 1, 2-

dipalmto hos et hano] ani_ne- N dodecanoyl , 1, 2-
di (F;I eoy! p%%gb%%%%gﬁéﬁkﬂ%@rﬁe&%ﬂf? ‘F'I‘BW‘?'y -2
di ol eoyl phasqhastihhoebast fieabidedacanytapdifanind; 1,2-

di pal m t oyl phosphoet hanol am ne- N-dodecanyl anmi ne, 1,2 10

di ol eoyl p Yexdsharpheetiegodanive-N-caproylamine, 1,2-

di pal m t oy4phesRNeALEANGL BHHAE s Ak U a6 Yd 1 .

di ol eoyl phosphoet %gno?am ne- N-1 act ose, 1,%“—8%1&1' 1.2

di ol eoyl phéspHdtexAphaspkestiapel pmine df N-ddmethyl ) cl.cd-ohexane-

ol 6 ) dereReoriEody BRYLMRAREL RN AN Rstandy P, T 2-

di . pal mi t o¥iqileoyibbeshhoet remiolembhé 4 moticensiyiepheny| ) but yl ani de, 1,
410 e R R b B LA SHISD ), D]

di pal m t oydipasphogl paceprvEthandi skt 4w N-dbddcafylamine, 1,2-

di ol eqyl phos hoe't%h nol am ne- N- %37(2- yri dyl di t hi o) propi onat e,

1, 2- dgéal rfflt O] Bgﬁﬁ%‘?mé Hee ‘[Qé'-—u(tﬁllYﬂayrjrd% di t hi o) pr opi onat e,
1, 2- di ol e@AlRhes pBoebhesRFNAR Nm{rleEig vk hry1, 1, 2-

1, 2- di pal mi t oyl phosphoet hanol am ne-N-(succi nyl'), " etc. Among such |i pids,
di ol eoyl pE&dkarilBYPeRRaidERM ABLROMN Hackssadvantageousl y used in the

nucl ei c aQii%l@%&fﬁ?ﬁ&é’pﬁ?étrﬂaﬁﬁl&}dﬁ@-‘?ﬂ- (SR o L VRNt 1 Ré%?[‘o}?e&%ﬁ a

menbrane fusible Tipid is contained, the  proportion t SRot 1imited
as | ong asambexgiate: sdigfalmisoy pplesmmitoeithannl arsimende [AGp-i npai red, and may

e opS SUARABsan ) SROCRRR S Mgl ghheg LRI SNV 10 10 256 par L by

‘total  veiddipeluf tophplorspiios thajokawineBN- [ Zkp-wal«irddephapyh) b tglank déhe

hetele) Xﬂgi%gﬁggp%mpho%%%@tﬂaxﬁax&%%-ﬁ‘!?hEﬁ-vn?asle%‘#a% efhehy ) butyratd,
1,2-dioleoylphosphoethanolamine-N-methyl,
dipalmitoylphosphoethanolamine-N-methyl, 1,2-

20  dioleoylphosphoethanolamine-N-[3-(2-pyridyldithio)propionate,
1,2-dipalmitoylphosphoethanolamine-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 (A) 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.,




35 diluents, thickeners, stabilizers, buffers, preservatives, etc., -12- as
requi red. The anpbunts of such additives to be added can be suitably

sel ected according to the formof use of the carrier conposition. The
carrier conposition of the present invention can be 5 produced by m xing
conponents (A) and (B), and optionally other conponent (s). Nucleic acid

delivery c iti Th ucl ei ¢ acid _delivery conposition of the present
10 i nventi %%pg%%iﬁoéshes ?%% %réorurn?cesr %o %éiq(ﬁ}%l?f@g&?b% alisile Cap P&y
nucl ei ¢ acisditébly hieslectigfoattbading he mHE! b6 aF dsbobFBtRe GRARLEX Wi th

t he corrponent{jcs)%; of the carrier conposition via ionic and/or hydrophobic
bonds, so R e Hucl eic acid del i very conposition has inproved nucleic

acid delivery into cmld $arkbedComitfdi@li6nagk Ocle|drigbyt CORRAS 1droRaRT bd he
present_ invention_ is produced by mxing the carrier conposition wth a
nucl ei @ acPHOAYTeG\PYHTHKARY (CPRINENESaéRY aid H Bhe andnppirenmtad Lyf otlhéwre
carrier co htdS)yn any order. In the nucleic acid delivery conposition
of the presen 20 invention, the proportion of nucleic acid to the carrier
conposition varies depending on the types of nucleic acid and nucleic acid

delivery cgti&fc aﬁaedgii&%! ! B r&gg]t%i)c acid delivery target, etc., and
t he propor ; or exanple, 0.1 to 300 parts by
wei ght, preferably TheontOleRS gusd dehyvaey gimpoatndi 8B &F RS @rabéytr 2.5 to
50 parlgs b m\/_/\&{%tn, F‘er. 100 parts bg total weight of conponents (A) and
(B). Furthers tre CORMF3oult® A THfh ITRMOS1EAPD s )Pt abree rand & ¢
aci d del i vienglecienpeosit i am rRY sbeombeNit@6aTPLEe kibillc Qi sdmdref erably

30 to 80 wt.% and,ngre(%referab% 50 to 70 30 wt.% of the total weight
of the confBESTON RhEN RAMRORERES ) dof i ther paEshe® stammsigionhelar esent

i nventi on T@icceRtAb Nadt o addbbhass _@J%ﬂaﬁstia?q{mﬂilﬂez_ﬂé‘ﬁciégéﬂi%e
excipients, diluyents, thickeners, stabilizers, buffers, preservatives,
etc. accordRyStsirRehedrimmsovedenugheiamsidt debiveaty simdlo gddlisi ves can be

sui tabby selected agrerghdibild 488 Iy composition of the present
invention is produced 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 tﬁe 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 (&) 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.3, 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 tce the form of




-13- use of the nucleic acid delivery conmposition. In the present

i nvention, exanples of cells to which nucleic acids can be delivered
include cultured cells, cells isolated from organisns (including
established cell Ilnes) cells 5 invivp, etc. The formof use of the
nucl eic acid delivery conposition of th%3present invention is not |limted,

as long as . Lhee C.ng)q,ﬁlctl Qn gg{]d\t}ieﬂrv%%%ug?llgqr}%soja%ont act with target cells

f or nuclelc aC|d|ntro uc en %%:is delivered into 10
cells in vivo, exanplresthef pf:éSGﬁt ainvese i6h, t BLagRO St £ON1s | 1S hndendi r ect
injection into tissue; in ectlfgeglunder the_skin or into a vein, nuscle,

abdoni nal 839??@70 IS §rGele i YRl isiegs, 1nehede cuditured sl 46 st9ediFon by

|nhalatlOnlsﬁlémédﬁfﬁ@ﬁﬁ@Egﬁﬁﬂéﬁé’(1ﬂ@ﬂﬁhlﬁ§Vé§ﬁhbﬂﬂéﬂga cElf. lld@é%l cells
adm ni stration; transdermal 15 adm nistration; and transnucosal

adni ni s%raf*?oﬁl‘f‘h-r(ﬁkﬁ’n the oral nucosa, vagi nal nucosa, ocul ar mucosa,

rectal nucosa or uteiHN@orUSPSHe qﬁd;%%e%%ﬁ;% c ALl gﬂ\y%y when a

nucleic acid is delivered into cultu ceI S Tsol"ated from an
organi sm C@h@ﬁﬂi’cﬂ@ efathe piedserdr lwmp’o'mrt ien noanlixe:,téd),r amxaopgeas 20

previousl y.ad -8 rln t he .cel | ucl ei c i d_can
al so be de |vere %(:)L%éu turecﬁ car%ﬂ cont@%t‘gﬁé‘f adfr%eéfn%ig%rﬁqﬁn in
the presencectfidlepdd $etuodudfSh. N@EIF@?nGAE’RYd: Nei@QJEsTHEL 1 PBARNT 1 6RL25
Thep%seé ventlon |s des rlbe%m detail belowwith reference to

Exarrpl es an O WhT T ot OF AT cHd&iFet 8T [ ¢omnpsisd8pe of the

i nventi on. 1IEXIAi\d%LEﬂ:eAtCﬂﬁjécﬁﬁdi10E[ﬁﬁ§l t19fd 0 ngebt V&I Yurflera tRHCLRI £ RCi d
30 having fhe follqw nlg formul a was prepar; ed. met hyl di oct adecyl ammoni um

brom de 0. J§P &3 (V8L Pn THECHE - FPREPRYRLFATEThaRE ¢ L HERRIIVE OFHaM est er of
0.9 Lg Diedeny! phtesphabh oy tihanghapy nerhi1dtdond1F & 8P hadQs 5ol rdA-

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

15 administration; and transmucosal administration through the oral
mucosa, vaginal mucosa, 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 ug
3B—{N—(N',N’—dimethylaminoethane)carbamoyl]
cholesterol 0.9 ug
Dioleoylphosphatidylethanolamine 0.9 ug
35 Glycerol 40.5 pg




Purified water 2 |  OPTI- MEM nedi um (produced by Invitrongen Corporation)
Appropriate amount Total anmount 50 jAl 5 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

Cor poration) Appropriate anmount Tot al ahbunt 50 | Then, 50 R of the
mxed with 50 ..1 of the nucleic

carrier corrpoi,iu;tci_j“ n (?f Eg<arrpl e 1 was

aci d- cont ai ni ng 501 0tiBh-*"and the 15 nixture was incthdtled for 20 minutes
at room t enpePATIFEEM sedisint (ppo@Pas® by muehieréngeai d del i very conposition.
EXAMPLE 3 A cerri er_conposition for delivery of a nucleic acid 20 having
.the fol | owi ng=Po¥RF+Uls prepared.— Dine i AEPHER #PENNH br oni de
0.5 ng 3(3-[ hotll . Maogitret hyl am noet hane) car banoyl ] chgl esterol 0.5 ny
Di ol eoyl phosphati dyl et hanol am ne 0.5 ng 25 Sucrose 885. 9"ng Purified water
Approprd ate anount Total amount 1.0 m  EXAMPLE 4 30 A carrier conposition
for delivegyawdr @ onucleic acid having the follow ng formula was prepared.
Di net hyl di octadecyl anmoni um brom de 0.5 ny

3(3-[N- (N, N -di net Wyl smividenhuhédk axdsehadyls] a wholeist acdll Bavinyg the

Di ol eoyl ph@gﬂwr% nItc %ng%fgﬁ ne 0z5,.0p ﬁrle5pa§‘ér |.f| ed water Appropriate

anmobunt Total a

SiRNA 2 pmol

10 OPTI-MEM medium (produced by Invitrongen
Corporation) Appropriate amount
Total amount 50 ul

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.

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

BB-[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.
Dimethyldioctadecylammonium bromide 0.5 mg
3B—[N—(N',N'-dimethylaminoethane)carbamoyl]
cholesterol 0.5 mg
35 Dioleoylphosphatidylethanolamine 0.5 mg




TEST EXAMPLE 1 5 In order to evaluate the ability of the nucleic acid
delivery conposition of Exanple 2 to deliver siRNA into cells, the
following tests were performed using A549 cells (cell strain derived from
human | ung cancer; Dai ni ppon Pharnmaceutical Co.Ltd.) as nodel cells. In
this test, fl uorescently | abel ed GL3-si RNE 10 (si RNA targeting firefly

| uci f erase; Dja g. h Cor oratl on, Boul der A nse:
5' - CUUACGCUGAY ‘ F S e T) was
used. Fi rstly';[‘oi@&ﬂ?a:mids whose concentratl on had beqno adj usted to 1.2 x
| Gbcell s/ M w th DVEM nedi um ( Dul becco-M ni num 15 Essential Mediun), were
seeded in a 24-well plate at 6.0 x 104 cells per well. Next, 500 | of one
of each ofTiée mesterganpl es shown in Table 1 was added to each well, and

i ncubated at 37C1n _5% CO2 for 24 hours. Fluorescence inmges deri ved from
the nu@ eic acid i nIRHEFGE te Brbiaiss dhecabid ity 5 ither peekeice agiidr oscope

20 (O ynpuged Xehdy fclo bESEENE © ATEGLASEOPE: tood\ﬂg{}%r J%}é@ Py SO as

B
to eval uate the abil ?y of each test sanple Iver to cel | s.
[ Tabl e 1] th%sﬁolémpng Kesthdiecet penformdd @SlthﬁB@l@emscaceiLErstraln

[FA2000. + Sk DEFPRVERAE B AR D bR OBt b SO0 ),

Prpduced bgs Impdetlr cgdhs . CAnpohas i tept (flﬂoﬁgédﬁréﬁtlyalldbénaﬁl%lﬁﬁimmh/ m) 3.

NeoPhecti n, + i, RNA ont ai ni ng. NeoPhectin (Pr duced by
NeoPhg':bn’) %ﬁl@AnﬁFﬁE?tl‘éﬁgm/?ﬂﬂsﬁ% ?]‘2 5% )g RSB um
cont ai ni ngcailRNA, (20 pnmA/ Hensk: B5- dec;@@ahcm@ﬁ&@m\m | Anfigensk: Wen
only the si RNA was no fl uorescence was observed in the cells. In

contrast, %éﬁ@ﬁ@uﬁﬁg‘F‘%@qp%G&TG@ }iWRS WS€nposi ti on of - 16-

Firstly, 2549 cells, whose concentration had been

adjusted to 1.2 x 10°cells/ml with DMEM medium (Pulbecco-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 fluorescence 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 | Indication 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 + siRNA 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




Example 2 or a known cell delivery carrier (i.e.,LFA 2000 or NeoPhectin)
was added together with the si RNA, fluorescence was observed in the cells.
Particularly when the nucleic acid delivery conposition of Exanple 2 was
used, strong fluorescence 5 was observed in the cells. These results
confirmed that the nucleic acid deli ve"ﬂfl"corrposi tion of the invention
exhibits el,l ent i 1 elivery ability. T LE 2 10 In
order to g}é at(:\eezt Egél %lrj%gér@sgﬁegﬁ g?gjav‘%rgr ge rﬁ%ﬁewa‘?"ﬁg mlﬁ | evel, a
pl asm d cdiaRpefcding heat unidest dogeghee wiids thepORER | |81 uoitEe6hiEE Grasnt O
cells, and_,subsequent th nucl ei,c aci d_delivery conposition of Exanple 2
was added ¥5 THES 28| IL‘%G eglgs t Q'F(L,Yt‘ﬁéerhr%?nfmﬁ%e:%&ql@r ase

expr essi ordelivety thepbestionCod- BiWid 9 RNA L3sgetdt¥dnkyi EehibYeddigicker ase;
Dhar magon Cor por ation,  Boul der, CO USA, sense: 5 -

CUUACC%JGK@SA BEEART o HIR iCedhSe: TheseCreaasOYCAStoRACHRITthewas used.
More specidici@libyacl & QferRChambssi; ' 2 i ferase
(Promega, Madi son, W, USA) vvasgrgddedg]iq{)na%%xe%%gﬁm%éfﬁoge% sﬂgi{)érao uced by
(cel | str&%¢edéentetuelein [fgfandeLiveambadity. Dai ni ppon Phar maceuti cal
Co.Ltd.), and the cells were el ectroporated using a nucl eof ector (Amaxa
Inc., Gaithersburg, MD, USA). The cells having introduced pA.3 Luciferase
and Reni | [TESZSEEAMPERrase therein were adjusted to 1.2 x 105/ wth DVEM

medi u (Dul becco- M.ni num Essentigl _Medjum, which.is serumfree or
cont almr)\s 10% by vol t}nfrleoga]e?efoalev g\??ﬁ% tlé‘? Lﬁﬂpp5ﬁ55\ﬁé?e°§sau5§§&85n$ﬂﬁ seeded
in a 24-weltl thbapeotdirs. Mdvel]04 sridmdpebaney | for TN 1uEDEsDigeane of

- each of the tgst sa?rerJ es shown in_Table 2 30 was_. added to each well, and
i ncubat ed V&t 39MROTH 58 éBpTPdrced 1n{oy FelitheAnk SubsPAuSHELWEESs wer e

| ysed by auensyeniéinaleliRpeegessnicsiRioRabe Beidpile) 9aL88, adith tlieche! |
lysates were evaluated for luciferase activity using a Dual-Luciferase
Reporter AELL§ FRt1¥n{OPEYALYALe NEE s8Runtyof feprgspf @fprassd®nactivi ti es

were eyal yabededly, Cal L UiRNANGs 10 RLLALOhg tAErdd1heh bk pddssd;uci ferase to
the Renilla Luciferase activities (relative
Dharmacon Corporation, Boulder, CO, USA; sense: 5'-

CUUACGCUGAGUACUUCGAAQTAT; antisense: 5'-UCGAAGUACUCAGCGUAAGATAT)

was used.
More specifically, 10 pg 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




activity: 9. [Table 2] Test sanple No Indication in Fig. 2 Fornula 1
Carrier conposition The nucleic acid delivery conposition of + siRNA
Exanple 2 2 LFA2000 + si RNA OPTI - MEM nmedi um cont ai ni ng _

LFA2000( Li pof ect ami ne2000 Prpduced by %t rogen Corporation) (1.0 ng/ni),
and si RNA (20pnol/m ) 3 NeoPhectin + si OPTI - MEM medi um cont ai ni ng

NeoPhectin [ m (2qpnmol /m) 4

Si RNA OPT] lﬁl\l/é%/l ium con%g %‘P%@suléiﬁigfg%s%rﬁ?ﬁ jqj-e% COPTI - MEM
nmedi um congathviigy: 1B5A2000( Li pof ect am ne2000 ; Prpduced by Invitrogen
Corporation) (1.0 ng/nL) 6 NeoPhectin OPTI-MEM nedi um contai ni ng NeoPhectin
(Prpduced by NeoPharm) (1.0 ng/nL) 7 carrier conposition OPTI-MEM nmedi um
cont ai ni ng{Tdﬂ@le:aZ]rl er corrp05| tion of Exanple 1(50% by vol unme) 8 Control
OPTI - MEM %%&éléqﬁelnb IUDUILD are—shov i rmed
that the pgg k’xdlbé'ﬁm“ihﬁ c 2u I | very corrp05| t | OForofila Exanpl e 2 enabl eg

hi ghly effgT RV MNLIRS, “el I S expression—of—thesiRNA
fugctiyon iﬁ ];t)é!eié% | s, rgé{élro lles ?u'i ° 107 p?es‘g%ég T SRRy f§’5r umin
the ITEdI u ﬂ'@b &&\yﬁﬂ%{ \.') 1 Obilli_ %ld T cart J CuupuSI t : o—01

Exampl e 3 was evgl uated for iits ﬁ%ﬂi Ltl%gi;[’;hcéﬁnﬁ y rg RNA into Iung | ssue
cells 15 and for the si RNA fu%liﬂltona g8 Ocogo%) }Jsprﬁ‘a”‘ﬁgt

3 ?Wﬁi’é FRA: TE ?\WNA

neprilysijn (5i RNA targeting Rclt( epr
QBTTMEN grediam ﬁﬂ’na‘ﬂnﬂ% rtiseoelemaﬁers. Qmﬁ@

Co | o Belgi-unt—Sense:
5~ OO R AR T AT

If|'|

prepar ed [by| 20 mi xing the can P¥ SfeoRbammn dilt 9 ma/wf) . ExasiypiRNA3 QRpmdl /81) at a
ratio 4 | SirNA OPTI-MEM medium containing siRNA (20 pmol/ml)
5 LFA2000 OPTI-MEM medium containing
LFA2000(Lipofectamine2000 ; Prpduced by
Invitrogen Corporation)(l.0 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’ -GCUCCAAAGCCGAAGAAGAQTAT,
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




1: 1 by weight. Then, 0.4 m of a test solution, which was prepared by
diluting the nucleic acid delivery conposition with -18- an appropriate
carrier (8.89 w v% sucrose solution), was admnistered via the lungs to
mal e SD rats wei ghing 250-320 g while being anesthetized with an

i nhal ati on anesthetic agent, isoflur an‘e“{"pr oduced by Dai ni ppon

Phar maceut | . ) . USI n_|LA; 1B | nhal atiop. Devi ce (PENNCENTURY,
Phi | adel ph%ug?é%%)o‘grdék% L?‘ﬁ% s 'ggl BE Y HreYdOSer SRAPEPHY #BSuti ng t he
nucl ei ¢ aedninistieredy véanpiosi Turyys a5 ApDE D iralte Geighatg e -SbiRNA dose
was 0.04 t 2 K er.rat). Twenty-four hours after the pul nonary
adnmi ni st ra‘fc’]ff‘%jn‘? b%é?g F&‘ES%\}&%U&%?@SWHEH %‘édl%‘?t]ﬁtéf’ﬁe?l}esl@% PE8nE i xed in
the supi neipesidieoR (provdbédebdenipsbn PGk YES Rfle. Lagd) the rat

was killed b exsan%;Ji nation via the abdomi nal inferior vena cava. The
| ungs wer eu%%%éﬁué L IRRAAAE@Df PV €9 ol REANCENKHR Ve rR idaskhadhi £ P2,

physi ol ogigsdy sal ijag I | LCe. I I I he anount
of nMRNA 15 e_x) ression t%fg Qagﬁ%l\é\te%&t gotré gePp%%ér%é E%Pdgﬁgﬁfg%lﬁﬁggﬁé%ﬁ dase),
and the arﬁﬁM{ el ivRNA exprasidiion of aphmmpsdkéepsagtigenaheGAPRER dose

l'ycer al dghydepa- pRO o] se re_nmeasured. _Moreover, the
(Rgt yNepri l'ys g)e(o %EHF!’? Z(’F:)t@iar}tvf/t)%eiqég%hggge'mégﬁnmf%"n%éﬂ Brﬁe%%m%?’eThe
nMeasur enermulreniacys adninisistdttionar eadeseiti hed 2feéthalaizaid wheh heds a
contr g}, t s.stmlarl erforned b adm nistering_only the carrier
(5" 50 v Hege B Tudititn i sBBILS Patonr Dk Sohil 156 APETBIRAL For
conpar i sonnca stieat wassmades,0 an@ethar feel wis ﬂtﬁllié%@éﬁ@inﬂ@ﬂﬁﬂ vigense:
5' - GAACC%%Z CIT, Antisense: 5'-GJUCACCU UCTT) 25
targeting BEFPCASHAEAE tPIGTIOR YERRres@ent ThR ohHIgs) WPHSt edkbasiionRay
Nepri | ysi rremseihegomnehRasH, t %wa@@%s%hWng%ngggc&P 15 gENA>

e ungs, an S

Total RNA was isolated froma portion of the renov wa
purified, GPSIRY WhtRNESRy WeHRO Kihe rempwed, 18WsGe thangpoumtheLfc oRNAT si on of

t he mMR)As e EhASH Was [ a e it | jlsts Strand
Synt hesi s eté%gt em f%r RTa?I%{gRg%&?F%\:/?ﬁo%gﬁ' gg?l g%%\ﬂlrla%,l ﬁgé\?géé%edaasr%tmt of
the mRNA 8 the anpoet afapgld eepressEPn( péul ridusskdepépyi gase) GARBH

quantifieqg@¥ceraldehyde—3—phosphate dehydrogenase), were measured.

Moreover, the Rat Neprilysin (NEP) activity in the removed Jungs
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 ENeasy 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-




real -time PCR, using the prepared cDNA. Simlarly, the anmpbunt of 35 the
MRNA for the housekeepi ng gene GAPDH (gl yceral dehyde-3 i -19- phosphate
dehydr ogenase) was quantified. The suppression of Neprilysin nmRNA

expression was evaluated by calculating the ratio of NEP nRNA to GAPDH
MRNA. The result confirnmed that Neprily's]r?fnRNA expression in { 5 the

| ungs was ' I ressed by Neprjlysin-si RNA at a dose of 0.08

my/ kg. Becgtlggb%%fegr&fg?éﬁ :dgeﬁl%se r Wta%aﬁu'g‘ﬁ e‘%r eViIORPTREFLPR e2f as

provi di ng Nepwi.lyws RNARNaf érstessicn was eﬁﬂmﬁﬁi(rj @gesaiaﬂaﬁ%@%é@aﬁd?m
delivery into n i SSu ells _can be achieve y using the carrier
conposi ti oﬂ%o@m 3038}\’%‘{ HB¥hod and Results of Measuri ng Rat
neprilysin (NEP) ActineétxszuAtPebhsOmed thhe e il uﬂlﬁﬁAv\@ép:%}éEE% nized,
and the Rat neprilysin activity in the honngelg%%%v\lgs measured. %gl ll%élt
nepri | ysi ntRREPPRGC 105 Bkl cpetdy np e dsedrbas Nebngl in-suBNA abea NEP
subst rat e, aQANRG o MsDRgANY - Dabbandd Yrleibbe” Pherday 143, SL@M . was
hydrolyzed in a given périod in the presence or absence - of “am NEP specific
i nhi bi t or , PRAGPIsdVaFeHont <l @@prouwhdingvial wavonBNAhefiticffter, entewdd t he
amount s of e 0t Lesen or, absence,. of the inhibitor. The
rat |ung h%%&%ﬁﬁzg%gﬁ%sﬁﬁcﬁlgﬁ AOUht or VEDY | 10 hdUBghsiFsiEe I5AdENG
was used i¢ama R0 achheceed rat ivwingf the nd4rmrg thapbahitidt oF ERhRsDhor.ani don,
wher e , \or egent, s jagded to a oncentration of 10 nM so that the

react i ons were car ORIt RPN NG BEPTABIPIg (NEP)ACkEEd Y0NS
were carried out at BYorftabnler MY removaAdLWRE wast H&H@Qer@ﬁéd’,cﬂﬁéthﬁ@ at
90C for 10R rg']nut es. The NEP activity 25 was determ ned by neasuring the
amount s offAth&SPEIGVFIRFCHyHY iR sthe HAmogeRALe |was Measared. y TheTRat anount

of hydr ol ysaira 1ypiaduces) W i¢ete ek RYnTRas U ’E%af hﬁ&%gsﬁcﬁp%c?lf the
hydr ol ysate: excitation was Rerformed at 360 nm "an fsl uorescence em ssion
at 535 nmuss WBasubetratso PAENPEs(N-Ransylt ReAtadd yob-5i RNA-Rlos€lgh: 0. 4

M/ kg18r e sTepAW) |l Finfhrolyz28eis &5 YitenS A bty NER BELLYILY 1 the ungs

absence of an NEP specific inhibitor, phosphoramidon(SIGMA), and

evaluating the difference in the amounts of hydrolysate in the
presence or absence of the inhibitor. The rat lung hemogenate 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
present, was added to a concentration of 10 mM, so that the
reactions were carried out in a total volume of 100 ul. 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 myg/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.




was significantly suppressed by NF-si RNA at a dose of 0.4 ng/kg.
Accordingly, the aforenentioned results also confirnmed that effective

si RNA delivery into lung tissue cells can be achieved 35 by using the
carrier conposition of Exanple 3. -20- TEST EXAMPLE 4 The carrier
conposition of Exanple 1 was eval uated Tt~ cytotoxicity using a Prem X

- WBT-1 Cell Proliferation Assay System 5 (Takara, Siga, Japan). Mbore
specifically, A549 cells (cell strain derived from human | ung cancer;
produced bYEBRIEHAYFEE Rhar maceutical Co.Ltd.), whose concentration had been
adjusted to 1 x 105Tcel |s/md _wth DVEM nedi_um ( Dul becco- M ni num Essenti al
Medi um), were seeded TR HG6-SkeFPUPBPSticioR ofoixdmpis lhwaswerpluaipdogerof
each of theyt@sixizanpg asing. &£ BreRakl WST- L QMIASbrb@Rrofat forpMREEy Lsy {42000
(Li pof %ct?ﬁ, e 200Q; produced by Invitrogen) and NeoPhectin (procf{Jce by
NeoPharm i GHPS - wWeRRAD sy b¥ekR TG FABaREY | AT d%egehlael tell sarain

concent r at @& & / 1 R ; T-1 solution was
a Zrbf BOma®/ Mng EQﬁEFr,(bﬁthd%E E%tﬁéﬁgﬁbp

added into_each 15 well, and the cells were i1 ncubate C for 1 hour.
The absorfhffccsttigah Geiltdt) 45bosem s eniibstioritdd teeasadedstsi gy a

m cropl at e reageredy : rmﬁgp f g5 W rland), . As a control, a medium
was added to wel I's i%gﬁgagyg’? t he E"gg%éﬁna{r%‘ﬁebse,ccoan nﬂ%&%@ﬁ&ﬁﬁa%s

si mi | arl y e nederdhseadssbribpanc 86 avre M5 @ lae 28t r Bifr esed$ Spdheaveabsor bance
of theggfor Lch is formed . fromthe WST-1 by a reductase. Because
there i's a | i %’gag’g&fle ]gt*frhoens OS5 BETRESH £hits - abebriin GORRELER R cel |'s, a
cal i brat i Gixagpilee 1belLFe200d ha ipoabetanins @oded piodund ol Sndtdrafasgr bance

was prepare The. nupber, of the cells of each test 25 sanple was
det er ni ned* NSBEBﬁCFﬂé @Fo%Cafi Br NepRhermTRerpafiion Jar ¥eEhown in Fig. 4.

The resul tsubsentiehoeyl addat ibhte BuEWefe1al ateh! Sok@l it +d8A" §ASE MHh the

addition of the carrier conposition of Exanple 1, and hence the carrier
conposi ti ¢¥/Fas 18R 0t0c il yof il Bremik WS T- ks sfod ut30n TEST dOGNPLELS dachmal e

SD rai§ (@1, TakdOrme aRANk Wel-8M Aiid%a32? $°c for 1 hour. The

absorbance of each well at 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 Pig. 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 o
were administered via the lungs a test solution prepared by

diluting 500 pg of the carrier composition of Example 4 with

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




were adm nistered via the lungs a test solution prepared by diluting 500 g
of the carrier conposition of Exanple 4 with 35 purified water to 0.4 n
using a 1A-1C device produced by -21- Penncentury Corporation. Each rat
after admnistration was returned to the cage, and kept under nor nal
conditions. Twenty- four hours after the2pul monary administration, 50 ng/kg

1 m/k harbital (Nenbutal duced by Daj ni ppon Ph tical
5 oo Lta ) RanCi PP nek iy airh: S A ero st MO  Sidiann PHE rat

under anesthesirsedeaiso sihesegqgentdnd fKep@duhdet o1l B8naPLSdd _onTwébnﬂy'_dl i ne
abdom nal i.ncision was _nmade, the rat was_ killed by exsangui nation via the

abdom nal {RPEr %‘i‘r%éar%e(’fﬁg‘? PUHROTAGH g 8AREN &S tiAidofu e bl | §o framdietl {kaim t he
rat, and wegepsmshecvhan (Re@h¥siol pgbaates a::la} %%159]8#&9 Mol GG s Sl Ces

of the rempved lung tissue were prepared, and the sfTces were exani ned
ni cr oscopi €Aty by Esailatrgpertirneaday oxgmimishededospnths arads tod twal uat e

the {oxi i b Oinddie RGtheE: 6 PERPSiubRuLOI I, LS ey FOr compar i son,

tests were performed under the sane co ns "as ég,uP&Ean LFA2000
(Li pof ect aR¢#EtO00; A pribdivced abgominaX riogds)ionovadeefiegctthe ££F agisced by

NeoPhar m t.] [ of the _carrier cogposition of Exanple 4.
Because rg]? Jréijf\/\%ed:l(—‘I-':I yﬁ{é}gﬁgjj&%ﬁ&al&% N8t Fla?i%tﬁfo(g’fl OLBTFLIFKEBB0SY e t est
was per f orfeel Jnirtds welre d@B&cpj‘enttEﬁQﬁﬁﬁoxﬁegfﬁrﬂ% EﬁeZM g.maaﬁgpﬁ Feld s
are shown in .Fig. 5. _Infl tion occurred in the rats to which LFA2000
and Ng?;Phe‘gﬁl}u %‘é’ﬁ&"ﬂ%ﬁ?ﬂ) SAIRPNFePLPR S e | Fgsesapt Fhr flemededat a
were obseruety diBsueontidSirepgdreWasak@nind Mg cbBajeSdEidifbgmmati on
synptonms were reduced_in the rats to which the carrier conposition of
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adm ni stration, and is highly safe. -22- carrier~composition
for delivefdr SPmRagEerR; ctefdisd vesappesiompe@A)nder athemamel cpnditidds as

steroid skalRieOnudifly LBl2cboTYRk 5 PAVaRANEPBbYEY SHLLa I MRS KGR LON G del i d-
or NeoPhectin (produced by NeoPharm Corporation) instead of the
carrier composition of Example 4. Because rats were killed by
administration of 500 ug 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 observed. 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.




2. A carrier conposition according to claiml1, further conprising (C an
oily base material. 3. A carrier conposition according to claim1, wherein
conmponent (A) is 3(3-[N-(N,N - dinethylam noet hane) car banoyl] chol est er ol
and/or 3(3-[N,N,N - trinethylam noethane]chol esterol iodide. 4. A carrier
conposi tion according to claim1, wherein conponent (B) is at |east one
menber selected fromthe group consisting of dinethyidioctadecyl anmoni um
brom de salt, dioleoyltrimethylarf®iim propane and N-[I-(2, 3-

bi s(ol eoyl oxy) propyl )-N, N, N-tri nmet hyl anmoni um hydrochl oride. 5. A carrier
conposition according to claim1l1, wherein conponent (B) is contained in a
proportion ofl-13 t&r206rpapreosianeifghtt dseive0n phar & snbylewd ghiidof

component, (A i 6y Mfakr ik 5QMPOS| L] PN, AGEOL ding, £y C l?élrgtjo_’n the _carrier
conposition being a carrier conposition for delivery of a siRNA 7. A

nucl ei c &¢i d ety ycompositl onléohpre siatgeaicchrider conposition

accordi ng tozany, 0ferOfe @B sl 0n D280 g UG Sl G5aC1 0. Bardhdpucl ei c
acid delivery conposition according to claim 7, wherein the nucleic acid
is an siICRNACI9NUsélofnachlt|%EiS¢ BEF8" el very conposition according to
claim7 for the arapuf.act-ure @b sacedi cap®nti fored heya ity odetion of
nucleic acid into a cell. 10. Use of (A) a cationic Ilpld mntp a steroid
skel et of°™PPREROMDI nati on with (B) a quatér nary ammoniPémi¥al¥-tNpe
cati oni @ihkpheh 0 deReaRE PAIGEERR 1 0Fn &1 LAl LT LRNBOSI3RLEN fror, n-del i very of
a nucl ei c acid. ) o

trimethylamincethane]jcholesterol icdide.

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,
dicleoyltrimethylammonium rropane and N-[1-(2,3-
bis{clecyloxy)propyl)-N,N,N-trimethylammonium hydrochloride.

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

©. A carrier composition according to ¢laim 1, the
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 c¢f claims 1 to 5 and
a nucleic acid.

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

9. Use of a nucleic acid delivery composition according
to c¢laim 7 for the manufacture of a medicament for the
introduction of nucleic acid into a cell.

10. Use of (A} a cationic lipid with & steroid skeleton,
in combination with (B} a guaternary ammonium salt-type

cationic lipid for the preduction of a carrier composition for

delivery of a nucleic acild.




