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into cells. Both nolecul ar biology as well as— -~-——--- ™32
nol ecul ar nedi cine heavily rely on the introduction of
bi ol ogi cal 'y active conpounds . into cells. Such

anong others, DNA, RNA as well|l as peptides and
proteins, tespecdvrvetrng. cdirenbarmi etc amhirekrshaset o be
overconme is typically a lipid bilayer which has a
negatively charged outer surface. In the art, a

penetrate the cellular nenbrane and to thus introduce

The bﬁgerhnﬂmgb&@é }evat@pfol M8 0Ri MRAEY) d8mpiTas WBADBRES the same and use
conceived for |aboratory use, however, cannot be used

 therephas well areromethpd for Eresferriae shemigecempends i egllsy not

suitable for drug delivery. For exanple,

el ectroporation and ballistic methods known in the
Bothambleculap blodhgyi 4s akll allslmolemllglr aleliine ehebvbyateidehi the n;ttrmﬂuction of

bi 0 0gi ¢ aII act| om sai d id ., .
biolagicRl hTRe R ho P bl arich Doieietse ot EppPPRt upically
compise] ffidng AB&S rmNngRNA &f LaI bSpMRides aldHileEind kedpetidvelds The barrier

this kind of transparter systnes in _order to transfer

which s |3p dicogjicrsemeyis fyically 2 Ligith Blsigs “Aigholas a negativgly charged outer
surfa0E MY M Cart, HONGRM 6 oquﬂJghfngelg €havP Sk 'dgvlewsfx e®'to pen a.’ter the cellular

cross-reactivity of transporter syst
membrsage j agd o thug 1g!e¢ctglpa l:lieybla]pgica]@a bétvermemipoehds /-\Scmmf methods conceived

| | 0! h.d ' in th

or PG e PR, SRRP o BRLAALIFGH P8 D o agicunny nor

suitab! fos druigSielitedy Us®R egﬁmpdb réi?ctﬁb@(ﬁaﬁbﬁs and-eulksiie imethdde &nown in the art,
vect or e used . on or r errin ene .

woulds ;42 ﬁn?ﬁy aﬁﬂw ]QEﬂlréle Wy of Wi%gl tacwet??v% it Apat from said

lipid Lbiﬁ‘}ert PaINE m@ﬂb@ﬁles aRE FoBtiby uﬁy@m&%ﬁ:@ﬂs r@éc@ﬁt‘x‘xgﬁ? efforts were

into the cel An alternative approach was the use of
undexfakeratol sy thlsri@% e Sraysparierhevistmey, in sder t@jtighsierithe bgggically active

ol oy ROSCLES, SRR, ML, 20E ERPAALSL MBS0 o

transpympercabtbps, (thmmsessmtalge:mnalbi aplicablametaoged bi | ayers of
phosphol i pi ds. Dependi ng on the nunber of |ayers
| i posomes can be categorised as small unilanel ar

A meeSperefSly apflidable @pRdadhi déesibed @8 tiendt foalt@@sferring biologically active
mul til amel ar .vesicles.. Li posones have proven to be

compaunds inig gellsy & 1h§ &isg ngyé-’ﬂ \ectozs. HEWEvey visa) festors can be used only for

transfRRE AL B9 ARiol sdind Q;emﬁﬁ@ss HuP eyt BEnBAYEAME] to introduce
i nterrmedi ate | ayers, whereas ydrophoblc conpounds are

chemyipibr yyothgsieed Tholeales o thestells.| ayers. It is

An alternative approach was the use of so called liposomes (Bangham, J. Mol. Biol. 13, 238-
252). Liposomes are vesicles which are generated upon association of amphiphilic lipids in
water. Liposomes typically comprise concentrically arranged bilayers of phospholipids.
Depending on the number of layers liposomes can be categorised as small unilamelar vesicles,
multilamelar vesicles and large multilamelar vesicles. Liposomes have proven to be effective
delivery agents as they allow to incorporate hydrophilic compounds into the aqueous

intermediate layers, whereas hydrophobic compounds are incorporated mto the 1ipid layers. It is
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2 well known in the art that both the conposition of
the lipid fornmulation as well as its nethod of
preparati on have an effect on the structure and size
of the resultant |ipid aggregates and thus on the
| i posonmes. Liposonmes are also known to incorporate
cationic lipids. Cationic |lijpids have, apart from
bei ng conmponents of |iposones, also attracted
well kiorvei dahalkdt éhat Botheind ¢ompoaisioh e thempytl DEmSlEdh Bevals@dts method of
for eIIuIQ& del ivery of biopol rs. Using cationic
Prepalr?ttﬂng?"e g §iegh op thes H‘ﬁ%ﬁfﬁjoée%f‘a iheresHRblR]f ag@geates and thus on
the 1ifSs081RE. I 13pds¥miedar® afbd &Abkh to/BcoBHAR cafiife lifids.
el ectrostatic interaction. In addition, it is
believed that the cationic lipids interact wwth the
- negat:i el | Jnitiating.cellular.
CatioREIRI ol SR 6 Bl ool BRRLANEE i bine S o Db e pbiaeravrc
attentgon 4s thesmapbs fwwhiveluatd fon celbnidraiehiverg ofbibpainers| Uhg Gatdhic Lipids
mlat%p.q§e of cationic |i igs as}®gch together wth a ,
Y apiOBiegpRrId e b ey ars R S LbioR # B HoRpney fge o electrostatic
intera2fipi. AA@BdiE6n, eris behioieidaa tictibfic Bhids Intdfd: S8thUBEnegatively charged

becguse it.typically can deliver plasmds into sone
cell gembiages gptpahgaqellglﬂbgge’m@gqgaqrfrypq It th.h%.bgqg;sgwg@ thyt the use of a
liposGRAIUEmM BRI SrBRAAL caliBRS hﬁfgts loP$heOfise! dr Q:'agénicapgigg RE such together
. biologically active conpounds to be transpor by
with gHdphoBigelly eciivaegmpatnd cequesa dreuttitial appmettons earht foamulation is of

. ' i-ff . f i d biolpgicall .
T R f—

the ablseypdecbfsenunuil at i ons suitable for plasm d delivery
conprising 5,000 to 10,000 bases in size, are
generally not effective for the delivery of
Charg Ardfi48dse edtiodl 8 1ipids And@ $heBiBlo B hllyCadkivd EEMPRAAL!0 be transported by
anti sense nnlecules_t%p 10 to
£

i cal |y conprising about
them has furtsd oyhoehe 2 srycighiarior gntheideliveas of diffenent typdsexdisaid biologically

tivd BhSRLEd Fop ¥ i o t] for.. _
a l_v ant ilg(glns' e ol i@%aongﬁ%’l 1gg%si %%é Sgﬁ{’dy Fh%ggé{?/%%puzarnéms suttable for plasmid
delivefly icpeprising S0ete L»00hbassaimsizsehie ghypaly ddBeffedti@atfor the delivery of

. i.scl s _cationic |i.pid based conpaqsitions.
ohgo@jc?e%ﬁxd%s;%lcg g? ?V?%eglﬁ gll(i)g%yrg?s of an#l?eageplﬂg]l%p.ﬂesgyglﬁglfy comprising about
10 tolabonkteSO tawset. b ddditibng itGiaprewentlyt heen iscatl thdt©Btimal delivery conditions
P 0 oshtionﬁ for t anferring_ bi ol ogically active

or ﬂf@&%sa gaurlgpies apdpipozymes aysdifierenh ¢yam Y ih samep eeHdype.
present invention was to provide a neans. for

i ntroduci ng biologically active conpounds into cells,
US ppfeat @P3bV 13 diselases c@denis liphd based isompesitisink evhientypichljy napsist of a

I . S ' ng i ' avi de .a _del ivery. agent .
L Ar e LR T i ——
biologically active compounds into a cell.

The problem underlying the present invention was to provide a means for itroducing
biologically active compounds into cells, preferably animal cells. A further problem underlying
the present invention is to provide a delivery agent for nucleic acids, particularly small nucleic

acids such as siRNA, siNA and RNAi or aptamers and spiegelmers.



acids such as si RNA, siNA and RNAi or aptaners and

spiegelnmers. 3 A still further problemunderlying the

present invention is to provide a delivery agent which

has good transfection and delivery characteristics

whil e providing for a longer_circulation time in

vivo. These problens are sol¥ed by the subject natter

of the independent clains attached hereto. Preferred
A stil fiythe mohtem wdpriag tiaarascht Bientioa IatotraeHéaa e¢liierysagent which has

ent, t.her. . I | yi pr: s

eood {FRGRARS, o PR cnliiEieBbRR il G bink 8% YeiGeLERRERy e i
vivo.conmposi tion conprising at least a first lipid

conponent, at least a first helper lipid, and a

shi el di ng conpound which is renovable fromthe Iipid

Thesé PROMHS @ solRdeSy tH2 db)edt meRddift the RSdeptdieclaims attached hereto.
nbodi nent of the first aspect the shiel ding conpound

e
Preferrgd gmbedimets fmayhectidien giophe atgashest ¢laimsglepmmdent teggon.
pol yhydr oxyet hyl starch (pol yHES) and a pol ypropyl ene.
In a preferred enbodi nent of the first aspect the
The ptobkend iundertyomg dhen greasent PEGIH00 ioraleE@I0E0In al firsamspect by a lipid
enhodi ment .of the first aspect the conposition
COmMPOYHPY FEBR™P% urt her constituent and/or a second
hel per lipid. In an enbodi nent of the first aspect the
l'ipid compasition conprises a nucleic acid, whereby
st lpartadingi pidieqepansntpr ef erabl y the further
constituent. In a preferred enbodi nent of the first
aspect the nucleic acid is selected fromthe group
c aiferstgifiref IRIAS lipidi ®4A, si NA, anti sense nucl ei ¢ acid,
ri bozynmes, aptaners and spiegelners. |In an enbodi nment
of the first aspect the shielding conpound is a
c anjhiglding cofnpPifs awhith Gereawvabde febm I Bpidreempsdituh under in vivo
enbodi.nent -of the first aspect the cerani de conprises
at®™®¥HeRS one short carbon chain substituent of from 6
to 10 carbon atons, preferably of 8 carbon atons.

In an embodiment of the first aspect the shielding compound is selected from the group
comprising PEG, HEG, polyhydroxyethyl starch (polyHES) and a polypropylene.

In a preferred embodiment of the first aspect the shielding compound is PEG2000 or PEG5000.

In an embodiment of the first aspect the composition comprises a further constituent and/or a

second helper lipid.

In an embodiment of the first aspect the lipid composition comprises a nucleic acid, whereby

such nucleic acid is preferably the further constituent.

In a preferred embodiment of the first aspect the nucleic acid is selected from the group

comprising RNAi, siRNA, silNA, antisense nucleic acid, ribozymes, aptamers and spiegelmers.

In an embodiment of the first aspect the shielding compound is a conjugate of PEG and

ceramide.



In an enbodi ment of the first aspect the ceramde is
the first helper lipid. In an alternative enbodi nent
of the first aspect the ceramde is the second hel per
lipid. In an enbodi nent of the first aspect the
shi el ding conpound is attached to the nucleic acid. In
a preferred enbodi ment of thé& first aspect the
shi el ding conpound is attached to the nucleic acid by
a l'i nker noi ety preferably covalently attached to the

o« GG RRBG N Aok PCERTBUB! YR Bl S5 48 ot carvon
chainssb&ttam of from & tha 0GrdUP atches)Préfsiably o 8 BBon SIBENA,

dsRNA, dsDNA, peptide, S-S-linkers and pH sensitive

linkers. In a preferred enbodi ment of the first aspect

In anelfolitGdn®b Etha Gt adpRciBd 8848 .
angongrlspngihNAl aé%%NA and gfﬁ%egwga %&ﬂ#ﬁier i's

attached to the 3' end of the sense strand. In a

In an erte}ﬁﬁreean&rrﬁagdt S fQ{Larédza fie (SlanfERERE st%a FL &l g

npound conp er or a
pFLsenS|t|ve nnlety In a preferred enbodlnent of the

first. h er .or,..noi et an a ionic |inker
o an gptoR Rl B e BT AR o] shC G g Ris PeAfhes B e TS e acic
of the first aspect the anionic |linker or anionic
nDieté is less anionic or neutral in an acidic
¥

In a prgierye ﬁa@ﬁfh’me\% g} @Eﬁixﬁraége@p thsi i}xiej,@gg} cerepung is attached to the nucleic
acid \?}né/ {ifaQp ?Fcﬁ‘é% ?ﬁetfﬁgol% EHARA ttaéﬂéfl%lﬂﬁ E’&’B&i&'c gﬁ@ by gflmfcgremmetv

rst. aspe H sensitive
pFLsensitive nDiety is selected fronrthe group

1o & SRR ik Aieh L T EF afteel e Pt SRR 1 sei o e ouy

compeiRingdsRIAL sONA | heRNw 8D A ppeitide® Stlinkss ahd 8 densitive linkers.
conmponent is a conmpound according to formula (1), O
R 1 nNHR3 R2 NH3+ (1)

In a preferred embodiment of the first aspect the nucleic acid is selected from the group

comprising RNAI, siRNA and siNA and the linker is attached to the 3" end of the sense strand.

In a preferred embodiment of the first aspect the shielding compound comprises a pH-sensitive

linker or a pH-sensitive moiety.

In a preferred embodiment of the first aspect the linker or moiety is an anionic linker or an

anionic moiety

In a more preferred embodiment of the first aspect the anionic linker or anionic moiety is less
anionic or neutral in an acidic environment, whereby preferably such acidic environment is an

endosome.

In an embodiment of the first aspect the pH-sensitive linker or the pH-sensitive moiety is

selected from the group comprising oligo (glutamic acid), oligophenolate(s) and diethylene

triamine penta acetic acid.



wherein R1 and R2 are each and i ndependently sel ected
fromthe group conprising alkyl; n is any integer
between 1 and 4;- R3 is an acyl selected fromthe group
conprising lysyl, ornithyl, 2,4-diam nobutyryl,
hi stidyl and an acyl noiety according to fornmula (11),
0O H )yNH2 Y NH3+ NH2+ Y (11) wherein mis any
integer from1l to 3, wherein the NH3T is optionally
In arabmibodimennd! the' fiist agpeghtlie rfistelimiil calrpyneat éeptecatppeund according to
agi(ﬁn. In a preferred enbodi nent of the first aspect
hd R2 are each and i ndependently sel ected from
the group conprising lauryl, nyristyl, palmtyl and
oleyl. In a nore preferred enbodi ment of the first
aspect Rl is laurel angyR2 is nyristyl; or R is
pal mtyl and R2 'R§ ol eyl . & nore preferred
enbodi nent of the Tt g3l or 2. 6 In a
nmore preferred enbo ITst aspect the
compound is a cationgg i p.mlrr preferably in
association with an anion Y.>In a nore pr ef eflh ed
enbodi ment of the first aspect Y is selected fromthe
group conprising halogenids, acetate and
t rwlidreio Ro aoé Ra tie.cadhnand imdependengy saieced fenbihe grorpicomprising alkyl;
the first aspect the conpound is selected fromthe
group conprising (3-arginyl-2,3-diam no propionic
aq{ﬁ%m&g&bm&p&@d;-am de trihydrochloride 0 O
1- 3C NH3+ NH3+

R; is an acyl selected from the group comprising lysyl, ornithyl, 2,4-diaminobutyryl,

histidyl and an acyl moiety according to formula (1),
)
H
N NH,
m
T
NH,+ NH,+
1)
wherein m is any integer from 1 to 3, wherein the NH;" is optionally absent, and

Y is a pharmaceutically acceptable anion.

In a preferred embodiment of the first aspect R; and R; are each and independently selected from

the group comprising lauryl, myristyl, palmityl and oleyl.
In a more preferred embodiment of the first aspect R, is lauryl and R; is myristyl; or
R, is palmityl and R; is oleyl.

In'a more preferred embodiment of the first aspect mis 1 or 2.



Cl- d-CA- (3-arginyl-2,3-diam no propionic
-acid-N-lauryl-N-nyristy]-amde trihydrochloride 7 OO
HBC NNNH NH+ NH +' HICCI- C- Ki NFL1 C and
e-arginyl-lysine-N-lauryl-Nnyristyl-am de
trihydrochloride OCl- ~N'+ H3C NFL -1 Y C NH3+ HN
NHHICC O In a nore prefé%red enbodi nent of the
first aspect the conposition conprises a carrier. 'The
probl em underlying the present invention is also
solved in a.secon ti.eal 1 . -
in 2 e RS R o B 26t afbéehue RABOTRERY Sfiic i, rofersbly in
assodidtiogtwitiqpe@atondid a pharmaceutical ly active conpound
and preferably a pharmaceutically acceptable carrier.
In an enbodi ment of the second aspect the
In a RIdA F&@&f&ﬁ'&ﬁohﬁn@@bf ¥ GRITRPEA Ly apdtieted MOl thE toh®fp comprising
constituent is selected fromthe group conprising
halogsaigs; agetste apd siflioracetaiei gonucl eoti des,  pol ynucl eot i des
and nucleic acids. In a preferred enbodi nent of the
second aspect the protein is an antibody, preferably a
In a more preferred embodiment of the first aspect the compound is selected from the group

comprising
- B-arginyl-2,3-diamino propionic acid-N-palmityl-N-oleyl-amide trihydrochloride
0 0
N)M
Hacfc/\/\/\/__\/\/\/\) J\NE\H NH.+ /g
+

— 3 3 . "
cr o N N

- B-arginyl-2,3-diamino propionic acid-N-lauryl-N-myristyl-amide trihydrochloride



nonocl onal antibody. In an alternative preferred

enbodi nent the nucleic acid is selected fromthe group
conprising DNA, RNA, PNA and LNA. 8 In a preferred
enbodi nent of the second aspect the nucleic acid is a
functional nucleic acid, whereby preferably the
functional nucleic acid is sélected fromthe group
conprising RNAi, siRNA siNA antisense nucleic acid,
ri bozymes, aptamers and spiegel nmers. In a enbodi nent

of the first and the second aspect the first hel per
lipid and/ or the second hel per ipid i | ected from

the group conprjsing phasphqglipifls and stekoid
H,Cprefera under ~t'he ~~pr ow'so What™yThe' NT r sty’ant¥0or "NH
the second helper lipidis differe f-dbm a e&anide.
In agQr f e e f t and t s§§ N+
per .

aspect the first and/or second heIE%r l'i pi d Clor
i pid.component is selected fromthe group conpri sing
1, 2-di phyt anoyl - sn- gl ycer o- 3- phosphoet hanol am ne %nd
1, 2-di ol eyl - sn- gl ycer o- 3- phosphoet hanol anmi ne. I n &
nore preferred enbodi nent of the first and the second
aspect the content of the helper |lipid conponent is
f rom aSoERYdyp-Netruyl-Nyavrstganyas trikydrpchioredeover al |
lipid content of the <conposition. In an even nore
preferred enbodi nent of the fi@st and the second
aspect the content of the helpgr |ipid conpdient

fofroar abodt ™35 etk Y6t6 abb Uty

]
anNH,‘-':- H:ZN\(NH:‘F
IR BUIIR i S
Iipgg N3 AL g My~ iam no PHepi on ~NH
aci 9g+palnityI-N-oIeyI-anidtrihﬁhrochlori e, and the
hel per lipid is 1,2-diphytanoyl -sn- o)
gl ycer o- 3- phosphoet hanol amine. In a preferred
enbodi ment of the first and the second aspect the
In a mpngipEpfereedznbediment afithe fest Rwegdhe canimesition sorBXisent Garoér.
the overall |ipid content of the conposition. In an
enbodi nent of the first and the second aspect the
The porhhers i underyifigirthhgreseoimimiesiéen as séworavedhel pesedohdigpect by a
| 1 enbodi nent of the first and the second aspect
phanpgkefifeel TRPRAHIGH PRI GnPHSSRER “PRRg oo Bipiis apest and o
pharrgaceuiicalif actvel conpeleicine ghrdferably pRagii0eiicEI0N R st e arier.
PEG noiety, a HEG noiety, a

In an embodiment of the second aspect the pharmaceutically active compound and/or the further
constituent is selected from the group comprising peptides, proteins, oligonucleotides,

polynucleotides and nucleic acids.

In a preferred embodiment of the second aspect the protein is an antibody, preferably a

monoclonal antibody.

In an alternative preferred embodiment the nucleic acid is selected from the group comprising
DNA, RNA, PNA and LNA.



pol yhydr oxyet hyl starch (pol yHES) noiety and a
pol ypropyl ene noi ety, whereby such noiety 9
preferably provides a nol ecul e.wei ght from about 500
to 10000 Da, nore preferably fromabout 2000 to 5000
Da. In a preferred enbodi nent of the first and the
second aspect the helper lipid conprising the PEG
nmoi ety is selected fromthe group conprising
In a prefercid sqnstandondnt ot secendoasPeqihibs phdeit heiddb arfingionainghcleic acid,

2-di.al.kyl - sp- gl ycer o- 3- phasphoet hanol agine. In a . . :

wherfs B S BB Er e "5F Braerl Senaia e Sugshipe RNAL
SIRNAS pBigt, ahtienihfocikii £idyriobzyhdte, Hednfey andlspiBidmbas a

nol ecul ar weight from2,000 to 5,000 Da, preferably a

nol ecul ar weight of 2,000 Da. In an even nore
In a SMBIaGhEREr BRRE B Me se@lnd RFed: HeShrsiHith et ﬁ‘;ﬁd SEEA e second helper
~_aspect the conposition conprises as the Tiprd
lipid d% Agemiech from- e gironyd comigisitigapliosphqdipslsi apdisteroids, preferably under the

B ISR SRS T TR i~

phosphoet hanol am ne and as a second hel per lipid

1, 2-di st ear.oyl - sn- cerp-3- phgspho et hanol am n o
i et B P B R s B B BRL G eom per i
or heBRE (pid @aRPeaént iflsel & et festh 19 glohis co@ hel Lyl -3-

?? f?on1 about _ 0, 05mol % t o 4?8 ﬁnloo prefe?ggﬁﬁ&gggﬁﬁhmmo3
phosphoptyanolaringang k2xivlexhsalyverer 3-phospheetianelaminand” t he

second aspect the conposition contains fromabout 1 to

10 mol % nore preferably 1 to 7.5 nol % and nost
In a rpgre pesfamed embadgnent gbthpufivst anf ¢hecssegndgapest e c@E@t ofitig helper lipid

er-ani I veter bATe of the.f.irst _

compbfi i L 8w/ D Ao U A0S ST RAF Y CB Edne g P cGhuent of the
compPgi@12000 and wherein the content of the conjugate of

PEG and the ceramide is fromabout | to 7.5 nmol% In

an alternative preferred enbodi nrent of the first and

In an ehéh raer@RefeREP@RTodiRet 6E1he Firél @ndl TreG&I¥hd APL.tREGoh&nt of the helper
. PEGS000 .and wherei n the content of the conjugate of

lipid enEepogspt it BPEADAY F5an9! %1 abeBb ™01 %0 5 mol % In an
enbodi nent of the first and the second aspect the
content of the first |lipid conmponent is from about
In an gmbgdimsnoet e iost and e se¢radaspece e lipfd is Berdinyl <t 3-tiatper propionic

acid Wik -bleH ARy arbonrit® 303 the holper fipid is 12-diphytanoyl-sn-

glycero-3-phosphocthanolamine.

In a preferred embodiment of the first and the second aspect the lipid is 50 mol% and the helper

lipid is 50 mol% of the overall lipid content of the composition.

In an embodiment of the first and the second aspect the composition further comprises a second

helper lipid.

In an embodiment of the first and the second aspect the first and/or the second helper ‘lipid
comprises a group which is selected from the group comprising a PEG moiety, a HEG moiety, a

polyhydroxyethyl starch (polyHES) moiety and a polypropylene moiety, whereby such moiety



10 ol % whereby the sum of the content of the.first
lipid conmponent, of the first helper lipid and of the
conj ugate of PEG and ceranide is 100 nmol % In an
enbodi nent of the first and the second aspect the
functional nucleic acid is a double- stranded
ri bonucl ei ¢ acid, wherein th® conposition further
conprises a nucleic acid, preferably a functiona
preferubtyl @bcidaca tholdhile lweight fromeabouef@®r taB0§00eDa, more preferably from about
0 stranded ribonucleic acid and nost preferably
mxméog@%f%?c acid selected fromthe group conprising
si RNA, si NA, antisense nucleic acid and .
rlboz whereby preferably the nolar ration of RNA
In a prgfepg %/ pl@h«pq—}mpliltmf dhe farstgng dhe $psemyt aspegt gledleb)?rshpld comprising the PEG
moie 1@%@1@&@«5 Yrofnrt‘ﬁ gﬁhl?%n{%ngi%vtloz @15@§091% Y& -8Rh&sphoethanolamine
preferably n an enmbodi ment of e first and
and mhélaﬁ@'&:emrﬁlya@pécnhoﬁmeﬁl@@mmepl dc onponent and/ or at
| east one of the helper lipids and/or the shielding
conpound is/are present as a dispersion in an aqueous
In a medipreferrtderabodintgtrof dic fwet amilthel sevend aspéct tiecPEG mstetpnfithe helper

inid b PO R or SERG L8t o § R FaRY o e Pt 000 De

conpound is/are present as a solution in a water
m sci bl e sol vent, whereby referabky the solvent is N
In an; gY@ Moge ﬂ’Feé?ﬁqdh@n‘qué‘Gﬁmc‘ﬁp i 14 fergAeid aRect the composition
comrRES ot e TR condfinel é%dﬁ?%“;’g’?ﬁﬂhﬁ%r P Bl pE R blmin-N-oleyt-
amidof mhydlm:pkmdtl orsaceor dirstg thelpehe Iipid st lardlpﬁyeansgleanrg]ycero—}
spect for the nufacture o di canent..,, The
phos B RERolBinser A vt b (@t ReGentPbn -G gyovL-en-glycero-3-
phospiettafbolatina-HRGAODO. aspect by the use of a conposition
according to the first or the second aspect as a
transferring agent. In an enbodi nent of the fourth

In andeitREimdn 61 the &R b&d theReoAd €§ﬂec§ #ha B&i&# oPthe second helper lipid is from
phar maceutical ly active n?onent and/ or a further

aboub%ﬂ%m%&ﬁnﬁ% racigeply, abgp orample.a manmal i an cel |

and nore preferably a human cell. The probl em
underlying the present invention is also solved in a
In mlfémhommp etthe tﬁ]stanﬁﬁterso@blﬁaspect thervsfnpositiangroatains from about 1 to 10

"molzp qi% {ﬂ%' tp? 531%“‘9/%1 Lot nfg:ra%f}]rq tﬁg:%@g‘{q(g tBQ gornjugate of PEG

COﬂS [ uen l' 0SS
and the efranglel y a cell nenbrane, conprising the follow ng
steps: 11 _
In a preferred embodiment of the first and the second aspect the ceramid is C8m and PEG is

PEG 2000 and wherein the content of the conjugate of PEG and the ceramide is from about 1 to
7.5 mol%.

In an alternative preferred embodiment of the first and the second aspect the ceramide is C8m
and PEG 1s PEG5000 and wherein the content of the conjugate of PEG and ceramide is from

about 1 to 5 mo!%.

In an embodiment of the first and the second aspect the content of the first lipid component is

from about 42.5 mol% to 50 mol%, the content of the first helper lipid is from about 42.5 to 50



providing the cell or the menbrane; providing a
conposition according to the first- or the second
aspect the pharnaceutically active conpound and/ or
the further constituent; and contacting the cell or
the menbrane with the conpo%btlon according to the
flrst or the second aspect. "I n an enbodi nent of the

th_aspect the nethod cogprlses as further step

r

mol"/aé*fbé&ft‘w e e opths comte of fhe ftﬂlpadcqqmpen%mfé}mfastdw@pbhpxd and of
the cl}Badid6f BYRS afi@Bhldd§Mooidbo1od he cel | and/or beyond the
#%rane The present inventors have surprisingly
found that a very effective delivery in in vivo
a 0 f~nugcl e tlcular
In arf Qrg*x])cﬁx%teﬁta(gk? élg fér%c:#d l!hg ﬁ%ﬁgsa’spel&m% actlonNAnucf'e& :ﬁm% & a double-
strandt{dl'mmnadleh)acuis wihgredn the poripasivadsitlidr 06mpeeEp b h&dléi@ ad@d, preferably a

t i.d conponpen east _a firs
fenceigBRbapelr gri WhiE 4hROR BRI & QHpBEMBmarR Eoeteiicpoiy and mos
prefefBIPO WGleRdr Qd delsctt®@roth theN@eip ccﬁhﬁr&iﬂ AN SRR, élNA antisense
vivo and thus allows for a better bio tribution of

nucleiqpeichend @hazyme; Whersh Ripisrakly the meilag r@@m@él&mj émeatipgic lipid is from
about (mosO OBC BRALSHY flokn ab%up@éﬂotd & & v Qite Jﬁéﬂaﬁ Wi dshi ”
human or ani ial ody which are conpardtive y r enot
fron1the site of adn1n|strat|on of such lipid

Siti t L. S not ,
i n SRR 8P S5L B b B ORI S E oot por et e
of thé¢ h¢lpat lids sid/@r, the umumiﬂgycoh{peuﬁnmwpdemt ad & Bisp@sid i Haqueous
vascul ature when an intravenous admnistration is
mediffr f or med. The shi el di ng conpound as used herein is
preferably a compound which avoids the imediate

i nteraction of the Ilgrd conposition with serum
In an afipmativembedimghiRihe Brsh andothp spcong genertthe figst lipid semponent and/or

t1 a@v&&%ﬁﬁ% b a5 &R/ M@Eﬁ%ﬁm Yeo AP
iy eo t he endggﬁe ?% ?nln of gc;ﬁ%%scu?at rg&ﬁ?%ﬂ?&%nmnlna
waterpiseible B;dvcmt,pwhereb)npmﬁﬁrablm thei solysmefseseidoleyt from the group comprising
ethan® ﬂhﬂbﬁﬁﬁﬁ%ﬁ% The term shielding also neans that
nment's of the i mmune system do not immediately
|nteract with the Iipid conposition agai n increasing
: it rculatio ani sm_ I nsof ar
The inkBlefy iidttiing e ariou i vs el ot Ay the use of &
compoSIEPe bivdrdiNy fchﬁb”ﬁrét\fbt BB k&tgnd Bsplst B0 FhaPYa @YY of 2 medicament.
mechani smor theory, it seens that the shielding
compound fornms a cover or coat which reduces the
The $UBlERACEIdRFIFRg e biSer: iRlefidORRAS)! st\x}] 8 iy %drfl‘%lsﬁec? BY the use of a
interaction with its environnent
compgsitiep pgooedingtothe firshor fhe s¢copd especirgp amansfmnng agehtise with
ot her 1ipids or being bound by

In an embodiment of the fourth aspect the transferring agent transfer a pharmaceutically active
component and/or a further constituent into a cell, preferably a mammalian cell and more

preferably a human cell.

The problem underlying the present invention is also solved in a fifth aspect by a method for
transferring a pharmaceutically active compound and/or a further constituent into a cell or across

a membrane, preferably a cell membrane, comprising the following steps:



factors of the human and ani mal body, respectively, at
a tinme which is too early for such interaction
al though it has to be acknow edged that at a | ater
stage, i. e. after a prolonged tinme 12 upon
adm ni stration of the |ipid conposition, such
interaction is usually prefédred at least to a
certain extent so as to provide the delivery. Another
mec hanipsomiding visiceh ot the mebeanged ef fi cacy of the
shi el di ng conpound seens to be based is the shielding
of the overall charge of the Iipid conposition and in
parti crarid@f & h@rﬂp'o&hdn conpdiigt tk@nhe dirttaionithg sacond aspect the
nucl eic _acid, preferab f.un nucl ei c acid as
def i nedhA@RSEHicAYaGHEP égrﬁli’ gfl‘)g/&ﬁ%%ffhﬂ\ﬁ&ns d
RNAi . Again, the interaction of the lipid conp03|t|on
seens to be affected, whereby the effect arises from
the shostadiingthotelt prehe mambeane withibe campesitipp according to the first or
shi el di I pid conponents In connection with
t he pﬁggg%%n%gﬁ +osure is to be acknow edged t hat
a conposition can conprlse as little as one lipid.

R R R R

conpound does not carry any charge on its surface or

on. the nolecule as such. Particularl eferégg

shi el didsge %&ﬂ?ﬁ@%ﬂa&@émﬁ%é%@l WE{PHW%‘HG{ er constituent in
hydr oxygt Byl fdug 8sfond esaempahy mer s, pol yhydr oxyet hyl

starch (pol yHES) and pol ypropyl ene, whereby any of

said conpounds preferably has a nolecul e weight from
The givesgnt m@ntoms mm@uxpasmmjr foupd ethelr abvyyy feffgpriveadadivery in in vivo

appl%%?oglg:]? | nven | o’n tpﬁrt{%ugﬁ gﬁg{l{lggtacf:ﬁ RlcH"E R‘i{fmt QENA and siNA,

npound I's
can wﬂmieabd By usioga hphie;ohlppmtiorcmmmmutg anrlbastmlm'st hpmd mmpnnent at least

G0y S STDY SAROSES 0t SHTRONSE S « v

circ @6 tRRNvE M&Th@eﬁalloﬂ@ fe hedter &Bdlsﬁllbﬁm (ﬁ" @elynucRithcid containing
ultimately_allows the rel ease and delive

lipidy eogppogitiog e Py this megham Gl P SHOIF tqsteigon it fingg pygman or animal

bodyF Qﬁfcﬁlay@éorhﬁum%bl JeRbf FRRPRSite! Ahdmidi@rati®d 87 dulh YibMOcomposition
condi ti ons Fre erably means the conditions existin

as theripithcaampasitionds notunmediststyabspubed by Hisitigsuersuaendingdh¢ yjection site,
usua{ll& hg gry(fot?h | ?in dbf 'tﬂet q;a%ct\xllétﬁrlén%hgdq(% B&Q\%ﬁgllls !}iﬁ]mstratmn is

ose existing in an endosone an
perfdar;zr&dsTﬁn@ shladngmd'mpgurmlms usbehetes ig prajiératiipe csﬂnpeaindl wﬁgch avoids the

. C au t he be af%ected i n various
im0 G4 RO TR B CBT: PPN PP of other
bodify fiids Reroyipifth mémbihmg, pretemiii eyloplasmOmembines of the endothehal
shi el ding agent, particularly if the, shielding agent
liningof the vasculature into which the lipid composition is preferably a stered. The term
shielding also means that elements of the immune system do not 1mmed1ately interact with the
lipid composition again increasing its circulation time in a living organism. Insofar, the shielding
compound acts as an anti-opsinizing compound. Without whishing to be bound by any
mechanism or theory, it seems that the shielding compound forms a cover or coat which reduces
.the surface area of the lipid composition available for interaction with its environment which
would otherwise result in the lipid composition to fuse with other lipids or being bound by

factors of the human and animal body, respectively, at a time which is too early for such

interaction although it has to be acknowledged that at a later stage, i. e. after a prolonged time



PEG is due to the fact that providing lipid

formul ations with PEG which is also referred to as

PEGyl ation, often results in an inpaired functiona

delivery of the nucleic acid nolecules to be

delivered by such lipid formulation into the

cytopl asm The bul ky presenéd? of the PEG at the lipid

formul ation inpairs the endosonal uptake of the
upon| ddposistasn tof theckpill gompositeeh, bycht inerdctipn ¢ ushalymprb&tredat least to a

rfer Wi n n I cape of

certafy i 89 o o TReMeE B e B Red B e: FeSHAoiat B ek e dpgerved offcacy
of tht ispieldirgCpRRStd S8ms I3be biked Rethe RhiQMinPEdTthe bW@all charge of the lipid

shjeldlng conpound |s selected from the group

ComROstHSR a8 Ay PpBeylaneidhe iy mmsawéioatawngs% RiQisic acid, proferably o
funct(&ﬁi HLHE@%) add gk Mn}f@ﬁé}%l 80 @nor%ﬁe@é?aﬁl? a HRNBC rég@k an?]RNAJ Again,
pref erabl K coval ent | attached, to a ceran
the infevaefiAndef thylieid &emsoamanﬁepme i hepafected npybarehy thadfedt farises from the
g : I th ram de
e BRESEle o AL e b P O o v
presdnedilptﬂosulre iitiigito Hetackrdwigaiged érat £corpuaitioh lben @eiprist ahelittie as one lipid.
conjugated to PEGis different fromthe first hel per
lipid. The ceramde is enbedded into the |ipid

The bhigl@tigOtbrouhdi@s bidirsblg ANBR&Igidany ildre bamsdiny. M&ae&ﬂef&xbly, the
the first |ipid conponent and the first helper lipid

shielding camppule dpcs) ROALETY FRY HdraeHen dprhieicst orvel ywsw@}epule as such.

| e
Perd PRI HRRAY Sl 8 B IERTARE AT pcon
based pelysisise pelivhyfdrexpsthy! stitebr@plyHES) iand phlwroeyib@d mmewby any of said

ldd ow f 0 rati ‘
compghfis fhoitleblhef BACLErio 5 ol oo AT 3 BBkl fom
about 2G08tto G800AP2. circul ation time in vivo of the lipid

conposition. In a further enbodi ment, the shielding
agent is attached to a nucleic acid contained in the

It is du iRipdrtat GEAES ot 1he Predént asatoBthedhé BEE18WE témpound is removable from
Preferably, the Shleldh@g agent is coval ent y linked

the lipi| ¢aEPOSIFR MR iR aTVE,c0 1pnS SEFteTeRIVY! eXRessugile ather components of
the hbidr%ﬁfposﬁl@n & W tRerBS Q5 %[eré?)%r %ﬁi bﬁ%% thelallfndl LA GIm nsbody and

designed such that it is cleave er physi ol oglca
ultimatetid plidventhe rélease and delitiery, aespepivelyaf & ngmpcrundra;uclam araiicleic acid

conta%edhﬁ'@‘ ptga g&ﬂ#&monofheaﬁ% %ﬁ €{v5 %gmﬁ{%) Og&e rnblg pusls g%(ﬁ e conditions

certain rcen e nucl el c aci
ex1stp1gon jag @dinvall bh hmnmhbanyl pmﬁﬂralﬂj'l iroarphbagill ifddeguch W blaoditinterstitium

theory, it see that |t )
and il ERY R LAY PR e 5 SmEdh A8 Hisams PO B brRicRs: epending on
the daﬁgxd oﬂﬂ{eeshidlcﬁﬁg crapdha0the @Ethovaf cdBe hifdtked &%ﬁ&ﬁl%ﬁ Mhs will be
qﬁ% e _such a bulky nmoiety so as to provide t
descr éﬁlmoﬁeg‘y ikip the folowiRgy | i pi d conposi ti on.
' Preferably, the portion of nucleic acid nol ecul es

A further effect arising from the loss of the shielding agent, particularly if the shielding agent is
PEG, is due to the fact that providing lipid formulations with PEG which is also referred to as
PEGylation, often results in an impaired functional delivery of the nucleic acid molecules to be
delivered by sueh lipid formulation into the cytoplasm. The bulky presence of the PEG at the
'Iipid formulation impairs the endosomal uptake of the liposomes typically formed by the lipid
formulation or interferes with the necessary endosomale escape of the nucleic acid contained or

associated with the lipid composmon



ranges from about 0 to 20 % nore preferably 3 to 10
% and even nore preferably from6 to 10 % Preferred
contents of nucleic acids having the shielding agent
(which is also referred to herein as the shielding
conmpound) are fromabout 0 to 3 % 3 to 6 % 6 to 10 %
and 10 to 20 % whereby % &8 used in this paragraph
and t hroughout the present application, if not
indicated to the contrary, is nole % Such Iinker can
randed RNA | nor e pr ef er abl
in ong Sfofiftl, T P80 S Wyt DR o Foe T tising G, HEG,
poly}blxdroRMhelmﬂﬁ&U GoBAEES)and byiybiopeiehd Whith ib Btfhed) pe&Erabl) covalently
ivo conditjons. In a .further embodiment, the |inker

attached, oy FEEmls Dhessegiide &tprasis sdthoRalipidcamppunghanghifipsesent, with a
helpef lifRAYVBEoAY, thd MG AL MU e@tﬁ&%e ﬁ%s?ﬂel&rr ng d s{gﬁg’lrd hlé[}l)gxeﬁpld. Itis

in vivo conditions. In further enbod
prefeyrpd, eeat tb@ﬁ@@@léeo?m@gaw g BUbs ehﬁ«trmanﬁn@u tMrﬂrhea)er lipid. The

| e- T it .14 | nke
ceranggﬁ gi %tltl?e:é]ig&po delﬁgcnz% ?)z ﬂ!1 Sﬁ}%ﬁ(}i{ glz:%lé(f@ﬁi/on Sretlﬁglgryofxg?ed by the
first @Mmm;l ﬂlesﬁ;@\]ibipeg tpidNAd vs;i&hﬁhleﬁtﬁbig’e it(? the‘(:dﬂhbﬁ?thely short
for n.of the residual tlI 0
nyor@REBRCRE o ackahate RO EECFeHHECE o HPpicdpased. fom the lipid

composiiip ot ik AN sHiEIERE Ggbme THereRdTRA tiSE BADSHEEN 'tkuﬁrwtr& Ronditions
a_further embodi nent, the |inker can be forned

by
allowgfor g&f’p%eﬁﬂte@éanoﬂ d’lfyﬂﬁ)‘“ebﬁlfj Cf@n@ﬂatmncﬁné,thps pAbvides 4 BrOnl.ﬂngai/ Bfgtime or

circulMoPfiE GABOS 0P8 HBRilcoltpoQfiodNder in vivo conditions. A
still further enbodi nent provides a |inker conprising

an S-S-1inkage which is sensitive to redox conditions.

In a fufth@LnfbRet | thé Sﬁl%ﬁﬁ.ﬁ’l@ en%n})?tgacge cp 1o #ueclseg Ir.]g(‘rlll((f F%ame% 1?1 law lipid

sensitive T1nker ncep
complOSlndacre pr patigted thencwithe Podfsrebly athe Ghielditit ageidOl covalently hnked to the

et 150 SRRy oo AR50 kot S €8 b0 e i

demgﬁehil sﬁﬂblﬁi it itaig ela:tavdﬁfum‘ibr pEysioladdal Yond@Want A48RMEcMRR atiing in an
q nss to the protection of the lipid conp03|t|on prior

animgl or hyman Qrganisay iy 4 PEAFTCd GRRpdEment PRz estthip petsentagreof the nucleic

acid ifs l&&t‘ixﬁ'l%‘ pfb?aﬁie@fmﬂlhﬁlcﬁ PBRAHLN %oﬁéﬁl'hshﬁl{e@ '\ﬂtﬁ'&ft %HSHI%J{% gegoeound by

herei n, "'the shiel ding agent is
any til‘?ﬁ’flfa He S?ﬂqlssféﬁsﬁt iy geffipieniktant quy @Wert@n @mmbamnfr msEsc acnd anolecules

forrmﬁ%?l Iﬁrd'fetﬂe %551%0&(# ﬁloﬂrhae $ %g{re Suc, aelgMI(% A 5? %g Je ﬁrowde the

onnent " su as an en osone,
shlcldamg efféat tmaelt lipiid sconipasitjenl . PiBéeabiis eho portibh Sof rubRic acid molecules

ter t othe pH sensitive  |i ker with the
snsck SRR PP BB REOR L 1] B iy fom 0 1
%. Prbﬁﬁ'edicd)'ﬁler&é Etiut Rt arids Bgvih§ thi! sﬁﬁld@“@@ﬂ?@mcﬂww wéferred to herein
ed which esults in a nore or l'ess gradual
as th?. g}léaléle c9fmpp FﬂtF Sopsphouy, 8 t0 3 %, 3 t0 6 %, 6 to 10 % and 10 to 20 %,

whereby % as used in this paragraph and throughout the present application, if not indicated to

the contrary, is mole %.

~Such linker can be a single-stranded RNA linker, more preferably comprising 1 to 20 nucleotides
which will be cleaved by RNA endonuclease activity existing in or under in vivo conditions. In a
further embodiment, the linker is formed by a single-stranded DNA. linker which is cleaved by
DNA endonucleases also present in or under in vivo conditions. In further embbdiments, the

linker can be formed by a double-stranded RNA or a double-stranded DNA The stability of the



linker fromthe cationic lipid conprising lipid
formul ati on. Consequently, the 1iposone becones
devoi d of the shielding agent and can thus exert its
inmpact in the cell. This kind of Iinker conprises
both I'inkers which are as such known in the art and
new linkers of this kind, i.%. having this kind of

characteristics. Preferably, such linker is any |inker
hnkwweﬁstmf a aklgicasid 16 ety @p ifgioves: RN dIRNws sgPRIA< <dsDNA.

Sucl 'stgﬁﬁﬁ {78'1& ﬁ?c}wsaf%r ?%ﬁ%ﬁpgg cﬁytﬁe réggﬁ%le&rﬁygﬂ}{ n%%le%f acid thus
Itive ers c rise,
modh fiadd anddhd lnp,ld orbmm(tgpmmmmmve&c icompriohg golp hekwl at es, and
di ethyl ene triam ne penta acetic acid. Both the
coupling of such linker to the shielding agent and

In at fiethéMEAbdIahait] BiR 18fkestithbd fosed byt Slidopepthid] sélyl;be@gde or protein
agent which is then commonly referred to as a

whicdfis chavehhyerratcays REEsR! 1 8F WS Hye editionesd sl furfé@r qupodiment
provid& adfnker c-gﬁﬁm%gﬁﬁ’ Sl M&es waRhlihenkiliv St rbddRiclnditions.

component in the lipid conposition according to the

present i nvention which is al so referred to herein as
In an e%er(l: ‘Eﬁﬁ’ 3\&'1‘“1 Cfeénéa%& %ir}{j {heqiﬁrgr {sn L s%fc’ésﬁ ave ding( kliegcnoncept of a pH
sensﬂn/mimkmereaddzsr mdh)holbslen/agafrothm limnlmtdrnla}jsatlbIEOH h]bid cb&iposition which

noi et alin oup for b t he 0),- CH(NH3+) . . .
an, (B BHintE: o PR SHBCHIN 854 RGBS SR ByRoeR e high s clearly
adv:ﬁiﬁigebrys wihet Jpnesedine IpEBtﬁﬂbﬁ) bf fh@&pﬁiufoﬂfpbﬁtl&gﬂ)ﬁ/orft@iﬂl@nahsatlon can
that this kind of 15 nggund exhibiting a positive

ImpRSs Heitaon; fche fuithsr u%jr pampeyndls By fpnsferidi intgithe celb As used
hereld, "’EH@EﬁEldlr@ %eﬁgiscéﬂu 1%d a6 tthe/ SHCQARAW H5icd? Y&l 1‘?15 %léompnses ina

mbrane and preferably into cells, nore pre era
prefermdn@mb@bmb@ anAﬂISQInC ety rlegerﬂCldrmmmoomemtaﬁlch as an endosome the

char%% P rsﬁuﬁll Q}%ﬂf gﬁﬂxd 1S {h%%ﬁt%lhﬁeé&l@ 8{ fiis ‘ﬁ]‘% %traec 01!10 ?4{ epH sensitive

ounds accor Fesent T AVention W
Iinkepawtth ¢hd eatllomcelfpiécbntmeed fn 1thh dipiy] fiinmgiatar bysed aateleceostatics is also

char GRSy e i) i e BT or e SR SR oF P P sensitive

linkérCfr@n $iat datigdie (ﬁpﬁ“ doptpaibing hpﬂdbﬁﬁlllatﬁﬁn Cahseqigtly, rt@eﬂh&sorh@ becomes
20 carbon. atons greferabl 12 to 18 carbon atons,

or
devoyd @irfge sBielding #0icat SYS £PT Hit ImPactnipothe eaH bBRs kind of linker

compAéts Rt ﬁergr@wmdagmé LORA EBwalnGAL Q@%@herrﬁmke s of this kind, 1. e.
contai ning at |east one double and triple

havipg gpie deind ef gharmieristics. rPrefersbly éucrbehnl@nbsadmyrbnke,r wltieh has a charge
I S Lk nyl. Alle

crrh SR 50, BETRAL S84 D AL T S en s st

sensitore- fileesacongprisst bai ghtnot hiadited ab kgﬁgo(gummmacchr eflgfplheml)lates and

cionf A e i PRI B P B 57 Ryl agent and
the iGEEPPRLEOBL Alch lihk@Tihtd 2hd Dieldng agdROWhidh ¥ fhen En@h&1y Rfforred 10 as a

branched. al kyl
moiety of the s eldmgyagent is ﬁnown to the ones skilled in the art.

The compound used as the first lipid component in the lipid composition according to the present
invention which is also referred to herein as the compound(s) according to the present invention |
can, as depicted in Fig. 1, can be regarded as to comprise a lipophilic group formed by the R1-N- |
R2 moiety, a linker group formed by the C(O)-CH(NH;") (CH,),-NH moiety and a head group .
formed by the R3 moiety. The present inventor has surprisingly found that this kind of



contain from8 to 30 carbon atons, whereby the nunber

from8 to 30 carbon atons refers to the nunber of

carbon atons form ng the backbone of such branched

al kyl group. The backbone of the branched al kyl group

contains at |east one al kyl group as branching off~

fromthe backbone, with thé al kyl group being defined

as herein, nore preferably with the al kyl group -
compemrﬁacxfsblngg aspmsitive chaiign ahithey linksr ey, 1s RoFtisuigrie fsuitaplg {p transfer

L S e

anim#l| ceNd. Agﬁcg mmpnesrm]t mvmtmghéhzutmisﬂr&l}c@nb@mat tat oassférmmedised by the

bac bone Wlth he br nch| u defined .
com SR S A Pt 4Ry RIS Sy
activEERMPuhS istducRiYAdd) Yhorg preeably BIRATA aidtsﬁfm ative

enbodi ment, the alkyl is an unsaturated branched or
unbranched al kyl group as defined above. Mre
As pere b ?thlﬁlt‘egrly ?]125 t'%ﬂﬁ' aicyf 1%?&9%0?&1 éaaﬂl}gthd Qheﬂﬂﬁtg] %gléﬁlb:@gtralenﬂ)nyg from 8
to 20apart@d|emahs tpasfenalyolieto d@umt@nmth ioz araenot eupdyyngaturated aliphatic

referred. Mst .
nyarflyfof il MiBhndh X 600 b Bt BhElhel oS98 ons gosbte
tripleilb%n&} respleOtifge]y. Wﬂhef eii)y pmfermdsalnthodméht dheclesn a:llayifaﬂs@woeqbnses alkenyl

bon n a si | e bond .
and s RS CoE L R Da TSt P8 ESEH DR T Ree igyobain alls
grou};kepl%lfdﬂred%n’aﬁgh@ﬂiélﬂ zﬂkﬁ%%u Qbﬂﬁﬁrﬁ&m 8R6l 3¢ carkd azdsmmm preferred
that n ma used herein, mis

: 4. As

straighfy @I@geakwgsrwomtaah%mg 12,41 8 igarivem Ao Ryeferrpdyerpnahed ilkyl groups

contafn 8¢ dg3t 3%6carﬂotn dicind, %@%bg RASHHHRE FobPh 3bfe§rbsﬂ %ﬁiél}é’érs to the
accordi ng to he present nvention are referab

numbzaof carben bﬂomscfgnmm the hackifcae aifisych mgch aﬂcﬂ@er éIhe Rpgkbone of

the bgapoﬁjenatlgqulﬁsgglﬁ con?aug]z{% 1&2MHRY z{lgﬁ Igg\&)cﬁr ngpé gff]tci%o?%the backbone,

Ion are presen
with Thepdled| driyup Bdiyg defaictiiag derebl)ange poéfemllsl_e withnho nilikgl group comprising

shorttq%glg rrgﬁ%'g E:xgs %}?061'8 re?eé?ehl% ﬁérgégé]%gl %{’]ﬁ‘gﬁo gg%@xggx%ge} pereferrgd 1to3 and
mostREeNe] e atofn. MUY pR¥fERH a0 bRRchddrBlye broass @hta@iSe &2 & 18 carbon

hal i des, acetate and trifluoroacetate. Halides as
atomg g dhenackpeneawith She bapehing 2kl grouge being Hefgied @gedn the foregoing. A

pmlbﬂQlydﬁéfeﬁ@@ alkhl QSR Sne MRenyPEGLEr red are chlorides.
Upori ‘associ ation of the cationic lipid and the -
bi ol ogi cal |y actlve conpound to be transferred into a
C ] .
In anbiiﬁ!gfﬂgtgl%’%g P@Al{gg ve c rrpoun %%;r[né:ﬁéhreogb yralé(g(hﬁd alkty1 group as
definred @bore. More padferatsigaducly ansahmtg@ahphaab hbtﬁotgfbontradwﬁ chitains 1,2 or

3 org d&a"%lﬁ OW| ed dqb&\l}:}a@%%%rcggl douglgrb%nd 15 partlcularly preferred. Most
preferred is oleyl whmh 1s C18: 1delta9, i. e. an aliphatic hydrocarbon radical having 18 C

atoms, whereby at position 9 a cis configured double bond is presented rather than a single bond

linking C atom number 9 to C atom number 10.

As used herein, n is any integer between 1 and 4, which means that n may be 1, 2, 3 and 4. As

used herein, m is any integer between 1 and 3, which means that m may be 1, 2 and 3.



not necessarily negative. It is to be acknow edged
that any conpound according to forrmula (1) conprises
at least two asymetric C atonms. It is within the
present invention that any possible enantionmer of such
conpound is disclosed herein, i. e. in particular the
RR SS RSand SR enantilébmer. The conpounds
according to the present invention can forma
It is mohposil¢rsiond dlrat Bee pempounfls accordng b iitei presenivinoesstop mrg gineferably

. _conposi ti.on co i.ses a L8l . such conposi tj.aon
cation 10 MG SRS AP B e M ¥l GPEBRD bl pmpounas
accorliftg toOMP GliErds MEemiodi 43¢ praeithian P prS@aied | foMe M ydaligy eny positive
also referred to.as the |ipid conmponent(s). Such
chargg of fhegrompouig gacgidis) ig e RIEga} gy eliop iomppnsated by dige presence of an

anion! 588 £hiof & He8 SofvaIcROMERUT Al ddid! Bredld RRIInAMKEQHES, acetate
carriers. Preferred agueous carriers are wat er s

and tifyerpasctijef Halidesyast wneg  henpn arg peeferpldp | fpopddst ehlogigey dedides and
[ Lol ogi . buf L.
bromm{ {3 Reef JRORLE PP SO DBln ShbERBL of Y cagonic tipid and the
biologioallyagetae wsmpantd ®rise aasfaet istotascellp thef mtidd hyion dr gaiacad by the
. .. solvents such as .ethapol, .and tert.-butanol. Wthout
biolo R AGYS SHEP BB )  BiFFrReSbIS Ay e peypralngtye echarees,
' althoWhdi@RACio D8 laWiaTdhy1Gized thatthp by eiell Phage dFehdtiS8gicAlly dcivé Sompound is
be acknow edged that the conposition, nore
not neceFIAFIE MeAINE- t he |ipi d conposition can thus be present
as or formliposones. The conposition according to
~ the present invention may conprise one or nore hel per
It is foi e deknowhedgpd Hraé any sompendraceerding thdemiule H3 chmbpess at least two
linid~c .. .Th LR nent.s_are..
asyipe Bl CCOAPRE LM Bl B JEBR ol bl SETRIDENIGe Hfhwomer of such
compptud shiddcigsedisereing. stie paitichsiar Bl BsRHE j PiSdmd Sk enantiomer.
preferably di- and nonoester of the phosphoric acid.
Preferred members of the phospholipids are
The §UIRSRNAYlaY&Rdihges tRNPresdiiNgGatibP cas fordl £cOmPSsitidSoBE Part of a
herein, are naturally occurring and 17 synthetic o
ComPRSHEBAIV B AR COMPRHEPAMATEF 3 CHYEr ByBikh cegposition which is also
ferrSl % RREALRIBIRENRBRIDS BRompBlRE 8L/ tolt LR
e contain 21 .l?o Sgﬂ% att ons. 0],gl\ppar_ti cul ar% )c/)_lgbs%rﬁgee?{@géﬁmn are also
referrgd éo of thei lpid peseasert(] Suchparricr évpraferaply kduid caderh Bt efared liquid
oo e R, Sy O s ST R ah apgap, guier are wate,
aquedquiSPiuffeEsysemk, more preferably buffer systems having a physiological buffer strength
2-di ol eoy] -sn-ql v.cer 0-3-phosphoet hanol am ne ( DOPE) .
and. hySplaien | PRGSO PGHACaE ORI B EHe, profersbly
orgarfd Enﬁeéﬁts futhien _tetbiﬁolpﬁtm)treﬁswt&fby Witheh ‘wishing to be bound by any theory,
i nyl -2, 3-di_ am nopr opi.oni c

ar . .
any vg?ggrdm}éw%q PREERIF -SN_-V?HJ[:@?P’-%M“B@PFF Pt okt By trhecsknargpdged that the
comp@%ﬁi@ﬁ,gxhlgﬂélp'art%uﬁﬂ? HEMP® lE’JrH;EHst&h%an Hlus be present as 1 fctrﬁlll‘ﬂosomes.

acid-N-lauryl -N-hyristyl-amde trihydrochl ori
or 6-arginyl -

- The composition according to the present invention may comprise one or more helper lipids
which are also referred to herein as helper lipi.d components. The helper lipid corhponents are
preferably selected from the group comprising phospholipids and steroids. Phospholipids are
preferably di- and monoester of the phosphoric acid. Preferred members of the phospholipids are

phosphoglycerides and sphingolipids. Steroids, as used herein, are naturally occurring and



l'ysine-N-lauryl-N-nyristyl-amde trihydrochloride
[#15] in conbination with DPhyPE, whereby the content
of DPhyPE is fromabout 90 to 20 nol % preferably 80
nmol % 65 nmol % 50.nol % and 35 nmol % whereby the
termnol %refers to the percentage of the overal
l'i pid content of the conpo&ition, i. e. the lipid
content of the conposition including the cationic

synthetipi dorapzﬁllﬁds:ii iged ton tthe paiatnt hjrd’ru@’mlhieﬂm c?cgébeﬁfwa phenanthrene.
addi tiona ot limted to

Pref@ﬁagﬁb &e Si“?rﬂflﬁ“g’l“tm ?L t‘\/éotq(wj Ptﬁg‘ﬁh% Pprtieuiatly prefrper siceid tsﬁg‘llestml-
the conposition according to the present invention

preferably conprises the conpound according to the

Partigiarbie mreferede deinsh. linigrd /a6t lohdinbiytasesten-lycero-3-phwephoethanolamine
I ) y either

rfEEPE LBt sl bR LN

' e. the cationic Iipid, and/or t he helper l'ipid

one nt as rsion in an agueous
Partichlgih, e %%%?"E‘HPFVS’P%/“CP & BnuRE et dBYearnn LoEPRHeay of b-
- i _oeat rg. )
argm?{] g%%u&%g@fafig?le raglg n% gﬁgﬁﬁ‘f‘?q ?%geanq?% gré r?’dpdcﬂlonﬂg 448 p-arginyl
2,3-dsaphingpropionin mdnﬂblaurthsmyfnﬂtsé ansdd vmhydroaqﬂoraie LI ObES e-arginyl-

IR RO T TR G -

the c&ﬁéﬁt @IﬂDS’hﬁfEls&ﬂ)&h svENo 20006116 fRé /81 BORAION WSS ANASS mol %
water in any ratio. Preferred solvents are

and 3e"trﬁah%¢ Wagfgbx gaettenvowla%oqe erg to the Pﬁl@elﬁ%geactfkhﬁ)weéﬁi’g}édd content of
the c&rﬁﬁ&smdnhﬁ CORRPN édn%t of“ﬁlE goﬁﬁgstxﬁ(ﬁl%aﬁ{jﬁo Méec] 15191: tnid according
ohposi tion can thus preseht as or form ones.
to thq Rresent myerigion a@&mwdémged hptdamctudmgcmnmoslumnmrto any helper lipid.
according to the present invention in its various
enbodi ments is and may thus al so be used as a :
It is phignimebe lptéseiﬂl inccmnipmsrh:tti tha. cohtpotitien |aaxt<i'(€iﬁg @6SRs prdsbi® invention
Ieﬁzﬁ rnaceutl . sikhgn ogﬁrlse§ /
profefiT {RGRITH B8 pGPORE otore e S0 MR Prae: pintion apdigr ape or several of
the hB]pall’ [pid@y s dtlosedaesant widréyCéthet fe. coRipblind according to the present
har maceuti cal |y tabl e carrier my, refera%

inverljgngie bl ERIORIIMG ﬁéd/gF Bapeiper Brid PBpERcab 1S easPHad a dipersion in

: RHE MedilfmC N

o o B CANBSEL0 o ik SEORAS )08 BEECS . .

catiopip dipid, §R‘iVPII t&e helpert lipad gernpanimit lS/aerri®nt songodgioniina vager miscible
S I [ be al so _use

solveﬁﬁ a&sr rr%[g g 1D ﬁ%@gﬁgéreﬁ%&lg ahgr g @llae X e%le?lﬁ SGETTIgr A5 cﬁisc?osecpherem is

used. |Rrgfeadtﬁ avates rmsrniblalylvmmermyIsohreﬁth\e]heﬁ)ffoﬂrﬁa homogenous phase with

wate 1tﬂaangl%z9c{eou%re %Tef}ﬁﬂa gxétggrt a&ﬂ?lrﬁngé% %r&lgﬂ%p&, g& ?qapﬁeacknowledged that
the omﬁfppatimj m&C Partiph@fymaee ibid Cédrhposiioh | 48 ﬂiﬁm@ URekef@Bs or form
be the sane as the further constltuent of the

lipOsQmaginosi t i on

It is to be acknowledged that the composition according to the present invention in its various
~ embodiments is and may thus also be used as a pharmaceutical composition. In the latter case,
the pharmacéutica] composition comprises a pharmaceutically active compound and optionally a
pharmaceutically acceptable carrier. Such pharmaceutically acceptable carrier may, preferably,
be selected from the group of carriers as defined herein in connection with the composition

according to the present invention. It will be understood by those skilled in the art that any



according to the present invention which is preferably

any biologically active conpound, nore preferably any

bi ol ogi cally active conpound as discl osed herein. The
further constituent, pharmaceutically active conpound

and/ or biologically active npound are preferably
selected fromthe group conprising peptides,. ~

pr.ateins, oligonucleot.ides, polvnucleotldes and
CompﬁE}EPlé pydesgrihed derqm mewin Bryciplanie alspcsen poi Brsrmaagentjcal composition

provid&d th4e it QH%}@&Eeﬁ’ts | 28 Binf) @Y b4 BLY ﬂ‘;eli]é)rf q¢ ?hﬂﬂla@eﬁﬂ{;;ﬁl& z;rctgaatable. A

term negatively charged nol ecul e neans to Inc
pharmpgsieeitng] e sompesitidray eoraprisceasgt wnenmgmallyelayuvecrmrgmd Such

phamgz[cgﬁms ah? %thv%aclag#)gﬂndj% rbe‘% dﬂmc% £ Of?lrthérvcgll%{ ch aq,fgﬁee ﬁctmposmon

e catronic lip accordi

accordm‘gemtheopr,,seat trivontgin wiieh mrp&s@ﬂblyl n&yﬁﬁbl@ﬁlcﬂ@%tlfw&oﬂﬁo‘éﬂd more
t heor rinciple, the positive

be b
prescioly ey AORHERP, AL FOTEEY o8 e P et e o iher constient,
pharm@dcb@thllp Bcttdé&:oﬁi{)@ﬁﬁd hnd/&tHidlé‘félbliﬂS/ RAive b&rﬂﬁfun& he (#réf@fagly selected

as such or any conplex forned between the cati
from | the, ﬁaman@nt%mgn@@&é@w @rgjeiah pligenuaiesitides, [pelynicleatides hmd nucleic
acidsbi ol ogi cal | y active conpound. Apart fromthat, the
addi ti onal positive charge introduced into the l[ipid
according to the present invention conpared to the

rse 58 OB G B SR Skl RO ERGD G M. o e

negati\qepa chaagedt moipbtlchyieafy 1Y, inSadk moFféEu]J:E that Bila®€ R a8t b6 negatively
char i N@Y 07,. 35 % ’bh 5616-2 contrast to what
BF{, 8ogR &ag g3} yongpa fhe gpsiti ‘F}B‘r%&\%o"é’ﬁ@& @tiori¢ Bpad according

to the ftteni@GeHiRAL alhoui e Pidsett invdhior HH& foP WRAUS HSbound by any theory.
according to the present invention are particu ?

In priggipleahe@oifve ehes, alrthe lisker pnigp sewld aise é)lam@mehéﬁeel cm the overall
structBRth i Ber fhe foﬁ& he H.{cﬂrorqaﬁy géﬂ?@% f@r%’ed' %ﬁ%&?& catlomc ryyld and the

tOXICIty eptide as prefe use ereln
negatyg meg@om @vleng of thatbiblegisallst wnammnpoand dSpaﬂh froh that, the

addm%ﬁaq 6’&9‘}: @Jz %%e;/ m'(t]x' H\%%% ggto K%a &5 rf% g%he%F ﬁf grreseﬁ‘;3 enjion compared
to thecqah?nelf Fgéiﬂ)ﬁlsﬂnsdeld in U&p;ntmﬁﬁﬁes gti{ Cig(;ul?\c@ﬂxﬁﬁdt&lubﬁﬁﬂc\ieased toxicity
of i i s SR A e HoiFERC for ROGREH SPa D95 Bgwg7. 354 S6H-23. T

contrab @hvhaGhd Oncadklidd QAR W@ld%lvg Sxpectl Cofl MR d%éu[?ent of the prior
art th greferabl used herein are Xners consi stin

ICOPRPdy ageording e the PU?’W*HV@h 10T P16 mdmalaelmsmyable' fok kb various
purpokés BRIRePhdIeh-anfaRS I8 E)%%L:Mmsdé‘%@ld%rf bl n@%a&ﬁ ?&?{r g€ about

at least 100 amno acids or am no acl I esi u 5. 19
A preferred protein which may be used in connection

A peﬂﬂdts Bs I)xtg:?er:ﬁﬂ; lu?&i' I"Perélﬂ Ps' aqu%g yn}equ %or?s?srggg o% at least two amino acids which
are covalently linked to each other, preferably through a peptide bond. More preferably, a

peptide consists of two to ten amino acids. A particularly preferred embodiment of the f)eptids 18
an oligopeptide which even more preferably comprises from about 10 to about 100 amino acids.

Proteins as preferably used herein are polymers consisting of a plurality of amino acids which
are covalently linked to each other. Preferably such proteins comprise about at least 100 amino

acids or amino acid residues.



according to the present invention, is any-antibody,
preferably any nonocl onal antibody. Particularly
preferred biologically active conpounds, i. e.
pharmaceutically active conmpounds and such further
constituent as used in connection with the conposition
according to the present id@ention are nucleic acids.
Such nucleic acids can be either DNA, RNA,. PNA or any

A prelﬁrxttdl.preteut Weick ofay bbosed ip cefrectid with thb eativuiz! lipiid aricth€l corposition

tional nucleic acid functional nuclelc acj d
sccorfipe ey MR e A0 PA A PTRACHHEY £ AR G R P
not a nucleic acid coding for a peptide and protein,
espectively. Preferred functional nucleic acids are
Partlchil orefargd bigngipallyastive eprspoundedl einhamedcagically active compounds
r
and s%}ﬁﬂmﬁ%?xﬁ& SRR L3N JoiRLRICHIPES b &lliA COF@RU tq the present
mvmmmnaewaupheamaeébdnbedmcadﬂmberhaﬁﬁntNApaménﬂnmkoranynnmnm
[ ER 666.. The l.ecul e
there P lc By, IS 6 R AN PTG 7o ffrERo el midfei acid

as pre.far:(blyl wed hbetne amutfict amcﬂﬁvhlcﬁr@ﬁ(ﬁra&bﬂchéw]a%ld &bdﬁfg for a peptide and
nucleotldF ggg%s whi ch are base-p alrlnqg$o each
Y ¢

protegy fgspective Bech dWeHenah muGleoppiisetie RN, $iDlApRIRAL antisense-
nucleft R8Ts, riboAyheald ﬁrﬁ%%@%ﬁ@g%ew}ﬁ&%gﬂ 16f6wn in the art,
base- pairing. e strand thi s doubl e-stranded RNA

nol ecule is essentially conplenentary to a target

SLRNR%J: | Qlé?x&%ﬁeraﬁ&@&%la@bil& e @Me%@c{ mlaf%terrlla%ona? %g{g:nt application

stran e-stran
PCT/EBG¥N36G6AI These deni¢qubraltyticelly cohsisitodla dofibis-atrahdeRYE structure which

i oo T ot
otherof. eadet bisemtailly cdiripipieitk el eat@Sotiidd] ShicalloWRNEBled B%Dm%n—Cnc}\

necessari | ha .t ase-pair_to each other. RNAI
base-alng, (g § &%%fﬁ;ég@éér@@d? d RN opalgsule i ogsasially pmplementary to

a targ‘w R bik Q%I ﬁ:?ef‘éﬂaﬁl?' £ MRAK, | WndrQRIRL secm%g Qe 59 HoBNE:stranded

RNAI  nol ecul es typically conprise 50 nor e
RNA neleaige g esseatidbb sisatigahite ¢ sirgteds ph eaid \wggt nusldiciatideThe siRNA

mole%lé%ﬁ%v Bk fr 6n055@f1 sgg 9111? E&has‘ﬁjeféﬁ r‘é‘éﬁ%&w&ﬁmﬁ%ﬁgﬁ#ﬁﬁﬁ ofi agdmonal

on t sane no action as
oligomych¢atides \I\dmh showevergdo nad @sessabidydhava td abepaiatoi cattpdther.
pat ent application PCT/EP03/074654. More
particularly, siNA corresponds to si RNA, whereby the -
RNAslaslassentisiyuihe sarlo@sighak siRNMS ios@vathe Hokeiles i @fph#REntly longer

| ei c_aci ds preferably used herein,

compaiFl S PR [ GO HESES ISR ASFHTEF SRo S skt s gad base pair,
respe@ERL ementarity with a target RNA, preferably nRNA
thereby activating RNaseH. RNaseH is activated by
bot h phosphodi ester and phosphot hi oat e- coupl ed DNA.

A furfABOSRAUH B5dtBhal nucleic acids which are active based on the same mode of action as
siRNA and RNAi is siNA. siNA is, e. g, described in international patent application
PCT/EP03/074654. More particularly, siNA corresponds to siRNA, whereby the siNA molecule

does not comprise any ribonucleotides.

Antisense nucleic acids, as preferably used herein, are oligonucleotides which hybridise based on
base complementarity with a target RNA, preferably mRNA, thereby activating RNaseH.
RNaseH is activated by both phosphodiester and phosphothioate-coupled DNA. Phosphodiester-



20 coupl ed DNA, however, is rapidly degraded by
cel lul ar- nucl eases with exception of
phosphot hi oat e- coupl ed DNA. Anti sense pol ynucl eoti des
are thus effective only as DNA-RNA hybrid conpl exes.
Preferred I engths of antisense nucleic acids range
from16 to 23 nucl eoti des. 2@xanples for this kind of
anti sense ol i gonucl eoti des are descri bed, anong
couplet hDINg,, howeySr,pas enpidlys dggreded byaellulls pugleases with exception of

89, 912, t _

oAb R A, s o s o

hybridGofhpldres Pesfedddyleagins bBintrsglstnuRNA avtds cingb ﬁsmchﬂ {023 nucleotides.
se two noieties.. The

MR R WG TR A

5.849 §PPRARAITPp Rt Blogg o3peci fic interaction wt h t he
target nucleic acid. Upon interaction between the
target nucleic acid and the said noiety of the

A ﬁl%flé%oo%&ggeof M&ioﬁﬁl A&élet?cy ach&sbz{ré %b%%&%%ar%&tﬁ@ﬂcﬁy‘ felive nucleic

Se- essent 1 al npl enmentary stretches
ac1dsOere%&b¢55 com;mnhg df\fﬁﬁ\fhy\bhuchj bs$1nzglys¢qnmd<s twq meieties. The first moiety

t al t l ] t
show%gaai?% y‘rlhcggcqv%/ty g%{\\‘/?%s, Ie d mlo r arm ﬂ?‘ié‘f gégcﬁﬂ interaction

with ¥t tﬁllroeﬂluﬁléw aid. mehﬁterabﬁﬁgﬁmwﬂhetacgeamo@bm amat askthe badd moiety
catalytic activity of the ribo
of s 5BpMORR, SPIEHIS &Y aBYIIEYOn RAD I Hestaaing, P! cssentially

com;qgrﬁlexg; %ﬁﬁésodmsésr@lrtﬁ@ﬁw@hﬁbﬂ@mstfaﬁdsl BR anBBically active moiety
in the art and, for example, described in

may bgcmmet aetiag wvhiddueams (flmﬁ mpleam eltgprdplﬁ%;goleogiaélm aiteypojecularly, the
targe% %ﬁ(gFlC agld uAichs t?xg)cata tal:tjlvlngf o t}xg ﬁﬁozg'[n%qp a gfxoslphodlesterasc activity.

I'onial” nuclerc a s aré apt aner S are
mboBymeu; tei we and dimgmﬂnmiplartbermﬁ dneknosinrig Iﬂs—csm gkiltksldn gire art and, for

L

75). aptaners is, e. g., descrlbed i n Eur opean patent EP O
533 838. In contrast to RNAI, siRNA siNA

anti sense-nucl eotides and ribozynes, aptaners do not

A stﬁ?%ﬁﬁ‘ﬂ’? ot drefelondRNAcIB tacidit 6 %ﬁiam‘éﬁeﬂbfah@ﬁﬂ hJ.‘)é Dinhifleic acids

the secondary and tertiary structure of a tar
whichorrp eitierd singlekstrandesd grdpublerstrangingrand iithishameqibenlii ltﬂﬁraph@lth a target
mol%:lﬁ{elg %e maFll?f eg&tsefe C@fl ng %@o p O 4 &E@{Bg@ 1d E‘u.r'o{aén })atent EP 0

ogl ca Vlt t aners typicall
533 Bamgﬁs:oﬁnrasmcaBNlAutmRHAaSINﬁlmm%nmmd@sangmbOZymeS aptamers do

not ek% Ot I ?‘fé%:t r@%ﬁ’ pbu%flgt%%lgl %}ﬁc%n%?y A tﬂ ﬂ*e ?gona% ga%gltt&iary structure

e gHgrotdp” of SFunct?
of aﬁd@eﬁb@nﬁmmd&‘su&[ as apregel iﬁbbﬁ ialgracfi@r witk almplagget, the target typically

described in. internatio at en l'ication WO
shovghz ehpnEsIn 1%1@@ gqc#&cav@f. &%H%FF iléxgtag'ﬁ:m typjpally ganges from as little as
15 t@_9§ RAUEH £ 80 nucleotides, and preferably ranges from about 20 to about 50 nucleotides.

Another group of functional nucleic acids are spiegelmers as, for example, described in
international patent application WO 98/08856. Spiegelmers are molecules similar to aptamers.
However, spiegelmers consist either completely or mostly of L-nucleotides rather than D-
nucleotides in contrast to aptamers. Otherwise, particularly with regard to possible lengths of

spiegelmers, the same applies to spiegelmers as outlined in connection with aptamers.



However, spiegel ners consist either conpletely.or
nmostly of L-nucleotides rather than D- nucleotides in
contrast to aptaners. Otherwi se, particularly with
regard to possible Iengths of spiegelners, the sane
applies to spiegelners as outlined in connection with
aptaners. 21 As nentioned Pieviously, the present
i nventor has surprisingly found that the conpound

As rrfbﬁﬁ@[edl P@vioQsly h€nep pRSEIN tinVdhr@ NhdsOsurprithgl €ound SHEC tHeV ompound

nposi tions conp r|S|nq such conpound,  can be
accor@agtt? &5 REeYept BveRtin; apd P%rqsmﬁg? ETRRQFHIORNRPMPTISHIE SHelt gompound

can bB phtit Qa1 R EFr¥ctive RNRarRRGiSE RINAL M@ rfore f&tibulary sSIRRALA RVA into 2
noted that although not w shing to be bound by any

cell. } Iretorbp, nothdethatorltheshoyzot tWighingto berhsung by ewshthagesdusfto theeparticular
| I t1ons

mol %g‘lf;eglr IEAH é)P ttlge( ?%18& gélgggﬁgntlhlﬁsée %Iﬂléen Bblg c%%ﬁ%g? ?ns according to the

presehti 1pvaﬂ1tloa,nv}bﬁ1 haélpdréhpi@aﬁ’ﬂi@eftheea Pied- ﬁeer hdlpep lipid@fF in particular a PEG-

contefecheitte i ot POtk ShtPatiiabe s Rifout g Con of any

of thi§ABhE@RE HefpeRMiyid Bf cdnhilﬁ?edeﬂﬁanle RehdeBiration Yasbel $hecified herein. In
contajned within the concentrati on range specified

conngqpiptherewifh. it 3h PatICIIgHY tretsewihy Hhatj if the compasition| ageering to the
e AILRAEH iy el Do4<ABRAS L SBAROREABARATE ptecion
actiorPE@ gro.abt E/EGaiqu@bhalmrlw1® porttalamgfcempommn aqianmnlaﬂg leffgctlve in

dehv‘%ﬁ% nucﬁlcczh 1cuPa$l &ctl ve | guléc:isgnmto !e‘? | ncgﬂa%léfg@% Sélggdamsense

nudeqakkwmﬂhhﬂbanNAl nol ecul es, nost particularly si RNA,
si NA, antisense nucleotides and ribozynes. The reason
for this is that the present inventors have

The fed$ddl ki e Ys friddngle g’iédent' iRRAPRE BaveC QbR Fo iR fat liposomes
t han about 4% of PEG containing hel per lipid(s) are

contapie BOFG VD e ehfs of |R%§@rrf@§nw heiper dipid(phham mpYoactive, whereas
hposc(nﬂ’és%xﬁf l%pbj fl‘mlx Q@S Hﬁ&ﬂblé“(@s?%ﬁ @B/r Guttrn&g tl'gn(@%’jc?o qu&jlflt%tﬁ?nctlonal

functi onal ery ast cal present’ 1 nven
dehvm\&asmaﬁndh@p@aem hmentpmézasp écccmemdakm mﬂspmiﬁPE@unnofm in the
Iy t he pr i nvent i
iia b GRS S AESFLEN b 0F RIS b EETH B
transfactbndati ideleveyy, respsgeety vel y. In a further aspect the
present inventors have surprisingly found that the
l'ipid conmpositions according to the present invention

In a Wi‘lﬂheﬂﬁ aspelt ME PrevedDInyeRbRSIBNE safHrisinBRPBNE TaPlhe lipid composmons
posones, preferably show an overall cationic charge

accorélﬁa tp Hhg PrefeRx iy enions Which |ag srelespily peesent aselinohlsxeseor liposomes,
prefe%l&%h@%eineé@e%ly catIolﬂﬁ: éHanedanﬁo[Hﬁ’so';ﬂ %){ ?&S fez%héag' éneaposmve charge

charge ratio negative : positive of froma b
More preferably, the hp1d compositions exhibit a charge ratio negative : posmve of from about

1. 1.3 to 1:5. Therefore, the present invention is thus related in a further aspsct to any Iipid
composition comprising at least one cationic lipid and a nucleic acid, preferably a RNAi, siRNA
or siNA or any other of the functional nucleic acids defined herein, having a charge ratio
negative : positive of from about 1: 1.3 to 1:5. The cationic lipid is preferably any éationjc lipid
described herein. The lipid composition comprises in a preferred embodiment any helper lipid or

helper lipid combination as described herein.



1: 1.3 to 1:5. Therefore, the present invention is
thus related in a further aspect to any lipid
conposition conprising at | east one cationic |ipid and
a nucleic acid, preferably a RNAI, si RNA or siNA or
‘any other of the functional nucleic acids defined
herein, having a charge ratdo negative : positive of
fromabout 1. 1.3 to 1:5. The cationic lipid is
The ppa'se:iten\a:lntq‘s vy asafdund it ini gattébulasl @gahidieeid €T ERMA addéhe cationic
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formulzions agrerdingmiodasprsient M¥sTEOn 1@ Mg retipscan enga fiomed to 2 maximum
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molarpiiy yage pleabowtd). ®dule. In order to reach an over aI I

posi tive charge of the siRNA containing lipid

formul ati ons according to the present invention, the

It is wrihliratherraésent ineentivatigethe combEsitian sndadiePaculefiy thePharmddeutical
Is fromabout 0.02 to

referred nolar ration r
comp%lt&gl LAY CRUBHSCEFE ST PRSP @? rl'gdafprgrrgnu?ﬁ;p drolegieally apgyfg gompounds

- whichahayabOetntdndd3r a chthpdsiion abdbirdling RethR rp?e%@rﬁ tmv'eﬁ‘t\/o%rhts 'pHQrmaceutlcall}
that the conposition and nore particularly t
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may be”cont ai ned a conp accordi
activet Q‘i’@lpﬁlﬂ@ds énich panquocrallwcmmmmud isciypicylly dretiew agamst a target

h t|tu respectiv
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ar maceut i cal active conpound. Such
R A SO e e e e p—
inventagaivitaiallqt ah@tgedt caldk %@&Hcﬁse&\hA@Jbrdﬁgl%/ N%e |c81ﬁﬁiodnﬁ atc&ﬁ'dmv to the
pat honmechani sm of a di sease. Due to the general desi gfi

Prese% r‘PYF‘é‘I“BP &g e FSBEClNE CamPPSHPNS rRAaEARiNg dhet $neneveani russed for the
treatmhiOdrQFEEliby ofaé‘nty' HL2LYFRYEES c@ﬁﬂhé{ﬁ‘%lg{é gg} lhe addressed, prevented

phar maceutical Iy active conpounds ¢
and/orciseatrscnsiemthis kind af hiokegireBy activet doenppredsefitis to be acknowledged that

apart from these biologically active compounds also any other biologically active compound can

be part of a composition according to any embodiment of the present invention. Preferably such
other biologically active compound comprises at least one negative charge, preferably under
conditions where such other biologically active compound is interacting or complexed with the
compound according to the present invention, more preferably the compound acéording-to the

present invention which is present as a cationic lipid.



invention, virtually any target can be addressed.
“Accordi ngly, the conpound according to the present
i nvention and the respective conpositions containing
the sane can be used for the treatnment or prevention
- of any disease or diseased condition which can be
- addressed, prevented and/o?3treated using this kind
of biologically active conpounds. It is to be _
As vagk ewlie dgddolppiaally agtawet cémponnthes erefiraill p gingatdnypound which is
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sgch ot her blologlcalky active compound conprises at
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used herein, a biologically active conmpound is
. f b whi ch | bi ol ogi cal |y active,
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invenfibly, Shéra paicileny enophadmad2utd @bmpdsitichyRERMing RYHR present invention
bi ol ogi cal systemis preferably any bi ochen ca

may GOEREst #iy, furhsy pamaceutisall actie pympawpd@Ehi mal cel |, nore
preferably any vertebrate cell and nost preferably any
mamal i an cell, including, but not limted to, any .
The chmpesitiere pirticdpayy the pharaacaigaloogmusiterdacaordingdo ¢enirssent invention
I sm | .ef erably.se|l ecte romthe :
o b e 4 08 T 2 PR, B0 OsRach i and systmic
admirgsitasion degsrticalzelyprefargls Evegomibse prefemnsd ishabse 1 aginmlstrhtYon which

isslqg%¥ﬁ¥s nd humans.. . It is also within the present

Sl APPAHC SFEP CORPTISPe (MEATUSHEEs PEICHARSOYS CYPEHFIG s intravenous

and pluliforfarye s@flihistrhiore Msi f2EferaBBl @seB Hekdints UbA! h¥mAY¥ration means that the
phar maceutical conposition according to the present
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pharmaceutical conposition according to t préseﬂ ’
be admipisistedos wah hiewin. systerhisr adrainistratsonf mears af administration which is
. NI ' . re ocal_-adm nistration and. :
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cell I.S_sel ect ed fronwt%; rouEiEOﬁgrising_intranascular, _
- EPR APENUEHs, TCRTBEAN8otYRICh | E reorABten and dbg) Brolesically active
comp e, fosdctiadly, Qfto WdeRvgber ably used herein, |ocal
adm ni stration nmeans that the respective conposition
is adm nistered in close spatial relationship to the

As us6€hdreint iHS SHE 23088 1B 83 membrane of which a biologically active compound is to

be transferred by means of the compound and composition according to the present invention,
respectively, is preferably an eukaryotic cell, more preferably a vertebrate cell and even more

preferably a mammalian cell. Most preferably the cell is a human cell.

Any medicament which can be manufactured using the compound and composition according to
the present invention, respectively, is for the treatment and prevention of a patient. Preferably

such patient is a vertebrate, more preferably a mammal and even more preferably such mammal



respectively, to which the conposition and the
bi ol ogically active conpound, respectively, is to be
‘adm ni stered. As used herein, systenm c administration
- means an adm nistration which is different froma
| ocal adm nistration and nore preferably is the
“admnistration’into a body Auid such as bl ood and
| i quor, respectively, whereby the body Iiquid
is selbctachilpm the grone comprisdigh in@s, fas, dbgs, c@E) duindal ;ﬁg;“%m@ﬁg sheep, pigs,
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i on,
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cell and the membrane, respectively.

g, more

In a further aspect of the present invention the method for transferring a biologically active
compound and a pharmaceutically active compound, respectively, comprises the steps of
providing the cell and the membrane, respectively, providing a composition according to the
present invention and contacting both the composition and the cell and the membrane,
respectively. It is within the present-invention that the composition may be formed prior or

during the contacting with the cell and the membrane, respectively.



second step, a conpound according to the present
invention is provided as well as a biologically
active conmpound such as a pharmaceutically active
conpound. This reaction can be contacted wth the-
cell and the nmenbrane, respectively, and due to the
bi ophysi cal characteristics @f the conpound and the
. .conposition according to.the present invention, the
In arhpwybesyingsi] ¢fyanyau¢thadetor ¢rongfoming avbiologinally netivefoempethd as disclosed
fram on ide of the nbr ane to . .t ther one, or in
nereig, B @R gl PompoF TR 57881 PR cen db Seevgathether the
bioldgiraliy attive dolpotd has bebn transfértdil. Budth@etdkies eaktidn S8Ry @Bpends on
t.hat prior. to contacting the cell and the nenbrane,
the 19%@ ok 311?19%‘P§l!y fie HoBPERARdS dransfesred i apeordimg rip dhmanetited and will be
readii 6o UBHINE oRECREIRN NI tHeOurtt RS Wiﬁ%ﬂ% +e4E M Mbn that sfich method
. the cationic lipid, are contacted, mﬁereupon _
1s peyfppesiaabany call.disayst engai endf eyeamssn andesstiodd leompl ex i s
contacted with the cell and the nenbrane,
respectively. In a further aspect of the present
It isitavientilkonwiddgedrthahan & Gnrther @nbbainient gheashiel@ing Gigeit! s Yattached, as

ctiyve . conpound..and a pharngceut.cally active _
cescrfo BT T AL BRE PP SR i e Rty aesprding to the present
invertfony prafeigbly fethe edtlonRNihid. he menbrane, respectively,

provi ding a conposition according to the present

i nvention and contacting both the conposition and the

e T ntorr i stra r. |- o.o'. .e xamples
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pr e_sent i nvention . e conposi tiron
frompyhielr fusther igafirasgentiodinsentss andtadmantages hf thh ereseit invanmibntrdiey be taken.

respectively. 25 1In an enbodi nent of any
hﬁn%@#ﬁégﬂﬁ%r transferring a biologically active conmpound

as disclosed herein, the nethod may conprise further

. steps, preferably . the step of detecting whether the _
Fig. £ of ogiaYT JeRet §e0 0t BLAIO NG PIASROTH ing i e prege tmvention:
Such detection reaction strongly depends on the kind
of biologically active conpounds transferred according

Fig. 20 t he SheVhBw syprbesk ofN-Bley!-palmiylagpinsviienis afoesitle arting material
ones skt 12&yhfedi6r Melcompbuhd b4l i
i nvention t hfﬁl _g uch et ho m;lds%, é&é@%ﬁr}égﬁ eoﬁrg %§§&g%rftﬁo?’ whereby
t i ssue,suek gathesiads the gradosonding td dwmriobed ahédaseibed il USi6895,713;
to be acknow edged that in a further. enbodi nent the
shi el ding agent is attached, as described herein, to

Fig. 3 he | i pleficcothpasyethtsiofof thielelyl-pilahitgREMRS which s a8 GRHEHAY starting
to the present vaen%ion,%ﬁreferably to the cationic
i pi d. THHEP PECEHEE PP RCPFBhMvYERt s t her il lustrated by

reference to the follow ng figures and exanples
Figs.4-9  depict the synthesis of p-arginyl-2,3-amino propionic acid-N-palmityl-N-oleyl-
amide trihyrdochloride, B-arginyl-2,3-diamino propionic acid-N-lauryl-N-

myristyl-amide trihydrochloride and e-arginyl-lysine-N-lauryl-N-myristyl-amide
trihydrochloride;

Fig. 10 depicts the synthesis of an altemate cationic head group which is an aliernative
component for the synthesis of the cationic lipids according to the present

invention;



“fromwhich further features, enbodi nents and
advant ages of the present invention may be taken.
More particularly, Fig. | shows the basic design of
the cationic lipid according to the present invention;
Fig. 2 shows the synthesis of Noleyl-palnitylanne
which is a possible startingtmaterial for the
synthesis of the conmpounds according to the present
Fig. §lnyent idepicts wire raétbtylaflw @mthgtm n@ge Soi shet bgntis®® of beta-arginyl-2,3-

S R L

N- ol eyl -pah- itylam ne which is an inportant startlng

: eri or.di toth res nvention; Figs. 4 -
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propi oni c aﬁivgntlo\n-radaethmrﬁﬂdcf Bl ediRklon o Pressure homogemsatlon
trihyrdochloride, (3-arginyl-2,3- |an1no p OpIO
aci d- N—Iaur?ﬁPWWVﬁyfmﬁtyl am de trlhydrochlorlde and
c-arginyl-lysine-N-lauryl-Nnyristyl-am de
trihydrochloride; Fig. 10 depicts the synthesis of an

Figs. 3ppanhid3R cdepicnite fessidolys Skstar Bt anslyanamd heipphdt W different

conponent for t cationic |ipids
according t9 tHE ablf’% Oetjri)li%JJ f‘f\\?@?ﬁ[qﬂgﬂﬂ‘ ds26 Fig. 11

depicts an alternative synthetic route for the
n he i s of. b t ar glnyl 2,3 dlan1noproo|on|c
P A€ byl AR CRIHRHOHhe P lal‘tF| gs.
12A and 12B deplct the S|ze di stribution of lipid
fornmul ati ons according to the present invention and
N-oleyhpalmityh amingtis @ntippertan stardngimgteriph fos sher enmpounds accordmo fo the

I and. Fi nd
pschOSRASIAE By PEARTLUEL Sy A SERERR A Foen
US 6i33p4e3. Ehe ajepspécmve meactionnckame & d@ngedn F‘@st BRSeb 4l R starting

hesi f. N-olel-pal mtvl am ne

matelgall: (E:)soo? 1 t?,'cgmﬁl 5% (Ie(,ﬁslprov g ByF-2p giqlfﬁ.t%}} anghisiyeofthys starting

materﬂ:lh by gﬁmﬁ@ﬂﬂo@ﬁﬂi}t $hagrs ARty ¥ > 709, th&etﬁ/ij YRGS material consist
ordln to the present invention.
of ammp %?ﬁ?fﬁliﬁt%md?ﬁ% Ehﬁreaﬁqm for ﬂ'ﬂﬁcqop]dé)e thes the material as such is

obtair ntﬂ%ﬁ?" siafk aduflescrdd nihe! Sngpl ??Sadm}ig’ ,'gl-léh ©. -Bromohexadecane

r eSpeCt ive reaction sc
(palmitliveoyeiel) viehls Neokayt-paigityl amine after reacting both starting materials at 100 to

120° C for 30 minutes. The yield is about 83 %.

Example 2: Synthesis of N-palmityl-olevl amine according to the present invention

A new synthesis has been perceived by the present inventor in connéction with the compounds
according to the present invention (Fig. 3). This new reaction scheme is based on the finding of
the present inventor that the high amount of impurities is affecting the quality of the transferring
agent prepared based on this starting material. Accordingly, thé reaction starts using oleic acid
having a purity of > 99 % as shown by gas chromatography and contacting such oleic acid with
ethylchloroformate, TEA and CH;_CIZ and reacting the thus obtained mixed carboxylic-carbonic
anhydride with hexadecylamine (palmitylamine) having again a purity of > 99 % as shown by
gas Achromatography. The reaction product N-palmityl-oleoyl amide [#1] 1s subsequently reacted



material is oleyl amne of technical grade as provided
by, e. g., Fluka. An analysis of this starting
mat eri al by gas chronat ography shows a purity of > 70
% whereby 30 % of the material consist of amne
having different chain | engths. The reason for this
could be that the material &5 such is obtained from
pl ant sources. Conbi ning both ol eyl anine and
with Llﬂfbrfuhé’iﬁdiewhmg 1b 8l ¥ NyplabmityHotby! winéded®2] which is present as a
cobuN-ché iRa yl ami ne after reacting both starting
HRreF 4 é?’ ‘00 to 120 C for 30 mnutes. The yield
i s about 83 % Exanple 2: Synthesis of
| m t ol evl am ne according to the present
The mgib gt alfislyﬁeasetlﬁ%mdymnﬁ a5 witlpgd ide follgwingei ved by t he
present inventor in connection with the conpounds
accordln% to the present invention (Fig. 3). This new
: palmithiboteoyl antidsdlion the finding of the
present inventor that the high amount of inpurities is
affecting the quality of the transferring agent
2.62 [mleb'Hrﬁe dnipall echl@nfokthics asitl agthyin @stéﬂitu%r didgbolveiC &P3® B! Mhydrous

eactio tart.s usi ol ei Cld haV|n a purit
dlchloa?mgt{larggmoﬁ 2§§ §1ﬂo\w{ow fg%g tt% arg%n mer)t/ gas and
coole@wmoa(ctA BEIUBHCE 7 BinE(28Ghislo Ielib ﬁid?mlz;q%'rﬂf b R amin
EA and CH2Cl 2 and reactl ngl\;vtbhe %C hus obt al n(gd Sg]ethyl ©

in 40 e’é%s@w@%w%ﬁb@e ahafife wwwemndqnewa@r@:wﬂﬁanaa eninutes. After
steem(%éﬂ metlé/é SR B8 3o RaMhBga th.@t?]& &Pﬁéﬁr /8 orim?l} (Hmme in 50 ml

own by gas chronatograp ACUTBR
CHCInisoegpistlx yflldedlde@nmseamdd@e [mﬁxqum 5 seshsleq weanh Itgtnpieeamteefdr 2 hours.

km . F) res n 85 %
Subseégentlymtﬁ'x? %&‘lh&? e&;slwa%frxﬁ%n ﬁ%es m%ﬂc q'jﬂsgw?}?reegcéthliﬁeaggguc phase dried
over N@S@u lahtéﬂﬁ s:oﬁd:}est ehlovadusiof aldotaﬂj;h@aﬁﬁﬁtﬁr d[?kflf}%él&ﬁ is re-crystallised
t are outlined in the follow ng
som 01} dcBlou® o1 A o B0 D GrasspPicins B Yol o4ESies aplourlesssold
is obt{i@efl. 5 nmol ) chioroformic acid ethyl ester are

di ssolved in 30 m anhydrous dichloromethane in a 250
m nitrogen flask according to Schl enk under argon

Synthie§i€bf N olefiRa 0 0 C Asolution of 7.93 n
n1To 0 e !%ﬂg%% 4.16 m (30 mol)

triethylamne in 40 n1 anhydrous di chl or onet hane are

) ' thin 2 Af

TR P TR -
a dro;ﬁ)nfgélﬁglné]Zzl:dea mefhol c)onrlaisﬁi tyd autiseiehtly BQolition @H@% ¢ $15 mmol)
pahmtlygiz i%rﬂ_g e&%%ﬁﬁadg cﬂ g@ptgrpscee v@@é}sz(ag@h;qsi%gqe }rqxg(mrgtls refluxed
for 2. Sigdudd, it ahsthveskhed M n{;ﬁm bl &R& iVhddld 4 LhuRUET arbBED2.5 hours.

the organi c phase dried
Excess hydride™1s decomposed using 6 M NaOH under ice bath cooling and the precipitate is

filtered off. The precipitate is extracted twice with 40 ml of hot MtBE each, the combined
organic phases dried over Na,SO, and the solvent removed using a rotary evaporator. The
residue is crystallised from 100 m! M{BE at -20° C. 6.23 g (12.7 mmol) corresponding to a yield

of 85 % of a colourless crystalline solid are obtained.



over Na2SO4 and the solvent renoved using a rotary
evaporator. The residue is re-crystallised from 100
m acetone. 11.25 g (22.3 mmol ) corresponding to a
yield of 89 %of a colourless-solid is obtained.

- Synthesis of N-palmtyl-oleylamne [#21 20 ml 1M
Li AlH4 in ether are provi d@8 under argon inert gas in
a 250 m three-neck flask having a dropping funne
and a reflux condenser and subsequently a solution of
7,59

Exam

refluxed for 2 5 hours then another 5 m 1 M Li AlH4
n ether i s added and refluxed for another 2.5 hours.

521 misxé@ggnmglmrruew@ha@emes@ao ety dsow eltpromatare e dissolved
in a 5CA Puh@8bide A3 RoRLLE! 1B ME%EEE)%%@ rﬁhg dfegu]&géw@%m mg

precipitate is extracted tw ce
(1.17 emu:m BohRam(bror nel are m@@dr tmdpmasw dmid gk ozgure N 28@4d at room
tempeﬁl@tﬂet ulg 2I§ gﬂo\él?sm ﬂee Mt?ogr r Tan {%d%ﬁﬁ@;&ggﬁg@%g%eth;@ce into a
separaﬁnggmglel i Waﬂ‘milt)uee aines Spicn@0 mgt 0.0 N HAledach af ofie With 20 ml

saturatoé];é a{ﬁaﬂ-&g&gs%rhlé&%? &@?/St arlfrg!, onr)e? ﬁa%bd tk‘ﬁr seolvoeg% %I rrg:reh%vedzgsmo a rotary
evapoﬁ%'(ﬁ@pt( FH%])!O\NSH Ivfwdds)bﬁhi\bm&ﬁéld whidh théhot #3ther5%:4i 588 In thin layer
(1. 06 nnol) N-ol e palmtylanmine in 10 nml anhydrous
chromgfograpby s hraﬁ@/%g)éa«mt%es@ﬁ ed Re pHO.20 wes ehservedind- bot t om
flask and 289 ng (1.17 mmol ) EEDQ are added.
Subsequently 500 ng (1 17 nnol) Boc- Dap( Fnoc) - OH are

rddn{ renperature forlzd hours The'sorutlon i's
transferred wwth 80 m dichl oronethane into a
1 g BsePap@inoteN{painieyi-Nvotbylhaside dat pr&dct wemsdisblvbd 208 [l anhydrous

oh and .once th 20 at.ur at ed
diehloggRebaPG D « A B T ﬁama\v}%ﬁl’ PGl M UpL e stered a
room teRipRM@tte UGk NG, ThihQbysr ¥hrotMaRepaY @bnttdTiod thedbactibn showed that after
yel'l ow sh viscous oil is_obtained which is not further

4.5 hqaur fhei Tseption (pftthe AtertingeRrodydh PereroBiciishy ha sfolsgle components were
remodé@’ﬁ?'}%ﬁwsﬁ&@&aﬁﬁd ot rélsuilae% HirobtoBraghly Wi HicA RSIBE Y6 S silica gel

nthesis of
60 (I\Btrdc)Daqmng\lhp;annﬁetkylaCNa@I #y| Thei nfeductatas]elgted using a step gradient

conms%g9 OP%R@E&%P&Q ghky?a% {1 JrXétﬁ%to Jr?yakld %%!’uﬂﬁcrm&h @{nﬁegy %81 1 576 mg

dr'ous Oro

(0.85 Eﬁhoﬂlj BdcdszdNbﬁhhm_\rhN-ngkamiﬁe Weredobedihad am}enomrsa)uadded
and steered at roomtenperature (Fig. 4). Thin |ayer
chr omat ogr aphy control of the reaction showed that

Exampld 8" Svnthesis of _tetra-Boc-[B-arginyl-2.3-diaminopropionic _acid-N-paimityl-N-
oleyl-amide] [#5]

576 mg (0.85 mmol) Boc-Dap-N-pahni’ryl-N-oleyl—amide were dissolved in 10 ml anhydrous
dichloromethane in a 100 ml round-bottom flask and 210 mg (0.85 mmol) EEDQ and 403 mg
(0.85 mmol) Boc-Arg(Boc),-OH were added under steering (Fig. 5). The mixture was steered
under argon atmosphere at room temperature for 20 hours. Subsequently, the dichloromethane is
removed by a rotary evaporator and the residue in 100 ml MtBE transferred into a separating
funnel. The organic phase was thoroughly washed with 0.1 N HC], 1 N NaOH and saturated
NaHCO; solution, dried over Na;SO4 and the solvent removed by a rotary evaporator. The raw



4.5 hours the reaction of the starting product was

conpl eted. The volatile conponents were renoved by a

rotary evaporator and the residue is chromatography

purified using 40 g silica gel 60 (Merck) using

hexane/ et hyl acetate 5:1. The product' was el uted using

a step gradient consistingbf ethylacetate,

ethylacetate/nethanol 4:1 and di chl or onet hane/ et hanol
produdt was SitBequgntly @udhedrby Iﬂ)lsh chromatography (Combiﬂash Retrieve; Isco Inc.)

usmg?gﬁng%avﬁ%gts{? as%ﬁentl\légjl H%l( élg%sgc%da ing to a ylgld 0of 72 % of a

coloufi&ds Wasc Baithbasadbgdinedl - 2, 3- di am nopr opionic acid-1
-palmtvl-N- ol eyl -am del 1#51 576 ng (0.85 nmol)
Boc- Dap- N-pal mityl - N-ol eyi -am de were dissolved in 10

Exan{Hle &N hﬁf%tﬂyﬁs @' ﬁﬂg@[{@ﬁ?}-mﬂﬁnoﬂ}oﬁmnf&oaéﬁ N—BMHHWP N 318 amide

IIaSK ana 210 85 Mol ) EEDQ and 403 g (0. 85

ﬁggggmgmﬁgmiELL}imere added under steering (Fig.

5). The m xture was steered under argon atnosphere at
roomtenperature for 20 hours. Subsequently, the

694 g ¢t DRONE] hehalres tetfaBevEBdarRinyR2 BaliahioVFpEt atidsN-palehityl-N-
the residue in 100 ni M BE transferred into a
oleyl-gmiflel arsragrovidsAnEder Figen GHpRIphErcpRas &> Wilshitrpesiolagh ageording to

Schle%%lﬂ?g MANBT h Sk adéedgziga@" THR i RPN AL EredNR g;/on inert

_ solution, dried over Na2SO4 "and the sol vent renove _
gas atgropmt tamperemgqgfw a¢ dours;Twherebynpraguct mrng:y@ﬁed mgmorphous and partially

as wa?rgo%es%ﬁ? a%s%ly g[%t sohut og daﬁ?%s/ %%Au??gto;g]ﬁ%g?;ﬁg@err ac@r'%letion of the reaction

rreve,
(thin lagerasoatrelt 3itlgaECHAMEeGIT/NEL, 08ING 5 : 25 Fplanyyol2BleGbmiypmenys were removed

car ondi to ield. of 72 %_of col our| ess
under, Sigh SRENGE | 450ame 0ok meg) ﬁ’@,%dmeyaﬁ?neerle fd-N-pamitylN-
o1ey1-&n@&e9;vay bbtéindd & @AVAMSENSRONI C .

acid-N-pal mityl-N-ol evl-anide trihvdrochloride 1#61

694 nmg (0.61 mol) well dried

a- | L ionic
Exan} (?H 9 £ ﬁ- 1sR:i %ﬁg provi ded under
argon at nrosphere in a 25 m nitrogen fl ask according
hl en d ¢ ane adde
18547 R Pl GRCeline it % 3 e P Nexfos di50 me
wﬁﬂmempmmﬁmﬂmeuﬁﬂkéTBAﬂpwm?fumhﬁﬂ@hm1m0®§umhw?&&q?myhah6@0nﬂ3-
rphous an ti as i ke soli rom et
neclc 853 JER 1R APt 0BT B LTBPRBE Gmeiat SEh bl &4 P RmOD 1-

bromé Rral @264 in0o niitdhh rb@sV(ﬁéxa%@ Wef@édd@@ HfdBwise at 100° C over a period of
CHC13/ MeOH NH4OH 65: 25:4) any vol atil e conponents were

110 nm@ﬁtﬁs,@rgi thgﬁ]@;étwqﬁvgqq.stgqg@%an@g h@h@@s ggl(}m {Fig. 6). The solution
was f{ljceie%rﬂ'arﬁ!&]f)grat%fed&m 1Y B&%Ee‘? hé cﬁg{agi'n'e\:l's&m%il b}\el'cipitated at4°C

over night, was removed and was washed with a little of cold methanol. Subsequently, the solid

was re-crystallised from 200 ml methanol. 9 g of colourless leaf-like crystals were obtained
which are re-crystallised from 100 ml MtBE. The crystals which precipitated at —18° C, were
sucked off from a cooled frit and washed with cold MtBE. 7.94 g (21 mmol) of a colourless

crystalline solid were obtained, corresponding to a yield of 35 %.



ol eyl -am de were obtained as trihvdrochl oride. Exanple
7: Synthesis of N-laurvl-nvristyl amne [#71 18.54 ¢
(100 mol ) dodecyl am ne (laurylamne), 6.36 g (60
nmol ) Na2CO3 and 50 ng- tetrabutyl amoni um i odi de
(TBAI') were suspended in 100 m anhydrous DMF in a 500
-M -3- neck flask having a 3Pef | ux condenser and a
droppi ng funnel. A solution of 16.4 m (60 mmol) |-
brono tetradecane in 100 m anhydr ous di oxane were

.d §jvn%)e so?B%E ” , ] v
100 C (Fig. 6) The solution was filtered at a

e B e

in a 50881 YRsBSdtwh tfhsia ahd 820 engofl Iﬁind)l)TEEDQWDEre added. The mixture was
Subsequently, the solid was re-crystallised from 200
steeregjat m@mpramge Brap i A 0eusqaue ) obiteR 954} we(kpE mmol)

N-lauJ_loleg ri‘@'n? Bs ﬁlrl gnkfy@rocﬁﬁ Hﬁbﬂr&lﬁ&ﬁﬁlefvféa @To%q)}oadi'iled MdBise within
e cry sta whi

h precipitated at - C, were sucked
60 mipfifes f(anrrﬁh mlaema:ctmtnmm of Ra ot thptshlvemil WasNempved7 bp4 rotary

evapog%érg%]ﬁgg?r%lgr : ggnsge%r 8%&1}6 ﬁﬁ) mf: ?fé%g#'a%gpai‘/éangguﬁﬁﬁ[ ®he solution

was tHotaughlyewheSyith h)dsN ﬂ-ICdfand saturated NaHCO; solution, the organic phase dried

ovr RSB b S T o) R o e

obtairRd AW EI0 Uas %hﬁﬁéd)l’)ja lﬂ&ikhétﬁsmaﬂogr ph>’5 @cmblﬂ@shnmetbatet o Inc.) using
fl ask and @él 7 ol wer e added. The
hexangfethylpcataig:s elugpte@’ans at‘rerpé%’d‘ﬁ @?FBQPQP’G? @s q.ngurl&g, very viscous oil.

1.68
T USSRV st gl AR 09 41

di chl or onet hane was sl owly added dropwi se within 60

Ex E{mq! nblt eévggtﬁgl of@oc lﬂgt ﬁr¥ g%'\rl- "tJDg) v: tahﬁejg& 20 hours

ot a evapor at or and
t he reS|due transferred with 100 n1 MBE into a

o1 380 BB N Bh s SRR 95"

dlchlcQBﬂl@!hhﬁe ﬂhaaﬁﬁmd fduad-boBve rﬂablaase%)am @kﬂtmhﬁ@mue Vere added and the
renoved a rotary evaparator, of .a raw

reactigh gigered aW@P@ tergpRraieclar .heﬁr%lée Yﬁ}i‘tﬂ? pomgitgts grg Femoved using
a mtagia QAR A0! 8 e GEGAR! \Msaﬁihﬂ%atw aafsmatb%& Fhyl fng) 40'31 dliEka gel 60

exa acetate as rodu t
(Mercka rvetkohnxanqvi@uyla@taﬁ@ﬁduﬁ“heswduvtewgs glittsé bu@ &tﬂpl gradigiijogqnsisting of

ethy1ic%~éé?e g?é&[&&ﬁ%tﬁ%{?@ﬂ@&ﬁ@&eﬁﬂ%é@%{@ *P%% % (@655 mmol) Boc-

Dap-]BdmeraN -ijriseyd i deNvarey obtgined asynlldeigh#€dcous oil.

N

Example 10: Synthesis _of tetra-Boc-[B-arginyl-2,3-diaminopropionic __acid-N-lauryl-N-
' myristvl amide] [#10]

372 mg (0.655 mmol) Boc-Dap—N-lauryl-N—myrisfyl amide were dissolved in 8 ml! anhydrous
dichloromethane in a 50 ml round-bottom flask and 162 mg (0.655 mmol) EEDQ and 311 mg
(0.655 mmol) Boc-Arg-(Boc),-OH were added under steering (Fig. 7). The mixture was steered
at roorh temperature for 20 hours. Subsequently, the dichloromethane was removed using a

Totary evaporator and the residue was transferred with 80 m! MtBE into a separating funnel. The



607 ng Boc-Dap(Fnoc) N-lauryl -N-nyristyl am de were

di ssolved in 8 m anhydrous dichloronethane in a 50

m round-bottomflask (Fig. 6). 3 m diethylamne were
added and the reaction steered at roomtenperature

for 4.5 hours. The volatile constituents were renoved
using a rotary evaporator Hnd the resi due was _
purified by. chromatography using I\? silica gel 60

orgame I\z‘énas,dqvawthmmﬁwmdhwh&et at éiCB h O et geftraigd SNaHCO;

o, S 0y SRSl ST 1 oGRS o

was sﬂ\ﬂec{xﬁnﬁﬁﬁumﬂﬁdlb)y fBBh ehrDa]pto@Falph)n (QdmiiBash rReB'teyb Isavi Ide) using a step
d as i

gradie\é,&e,{)]fte he%%}n%l tgglart:eé'iltf:y | O\émf(g, Q’ %? a col%urluss v1scg£s oil %/gre obtained,

corresPordfired 10 yigld 3 6 §g1i nopr opi oni ¢ aci d-N-l1 aurvl - N-
nyristvl am del 1#101 372 ng (0.655 nmol )

Boc- Dap- N-l auryl -N-nyristyl am de were dissolved in 8
Examﬂ’e ﬂnl hgﬂ{;ﬂ@ !%—9?%9%!% ;?'ﬂﬂﬂl ohlrbnﬁm?coacm] N—ﬂﬂpxq P§’ 1 amide

o )- EEDQ) and 311 g  (U. O
nmol ) BilodAeadddrBixc[#21]OH wer e added under steering
(Fig. 7). The mixture was steered at roomtenperature
for 20 hours. Subsequently, the dichloronmethane was

511 th€NMD%eehHsl) REeIR drit@tteiy. BeY-ARaFsdiylD, 3aidnihbifropiBsic dated-Wasuryl-N-
transferred with 80 M MBE into a setfqgratl ng funnel.

myristyham@lte] weregpravided Ardse atges in héﬁd@ﬂgmoy k pecgrdipg fo phipnijand 10
ml 4 ¥4l %@g@%cr@gﬁde iﬁgl‘é\r/ 5}% r ity dw SQkatd Qﬁher 9{010{? Ghert gas at

over and y a rotary
room eanaq@mtmtecfor 24’ Eneumawh@'cb»dpwﬂuctvmsn]statﬁdeq weritally ap:mmhbu$ ghartially

flash as h
war iR 046 bt 0 BORHGR SRR Y gl SR OB R amElbbh o e sffep (hin aver
chrom'iﬂ@,rdmy(&nﬁo nUﬁﬂJr )CMthUH/MLDHS 65:95:8)C ali Svoltile w@ﬁ]ﬁ)nents were
obt ai ned, correspondi n yield of 76 % Exanp
removpq Unégy hi gl ¥oRUTB 3f3smal(%, ﬁwolk Bsﬁf@méﬁ%%ma’ﬁp@ﬁwaw sl N-lauryl-

-mylél&&]danll\fd% A e @fﬁé 8L B{ydr@amﬁie wekd SbydhQchl oride f#111

dri ed
tetra- Boc- [(3 arg|nyl 2, 3-di am nopr opi oni c
] ' nder

Examgfe ﬁ NSw K and

10 m 4 N-HC in dioxane were added (Fig. 7). The

ture der r n i.n m )
937 B ED % TR ol Rre GEPaast 50 b B afius alchRrmstipme in =
50 mlGuiRBbbitch Ifidsiaay IS, (2 pandl) BBDQ weRXadtiékEFis &)l Iiha‘ hfkfidre was
the solution after 6 to 8 hours. Upon conpletion

steeregd [FbTqoE R tensrRtYTe ﬁqrrﬁol rg%[;es and subsequently a solution of 764 mg (2 mmol) N-

laurly-myristyl amine in 30 ml anhydrous dichloromethane was slowly added in a dropwise

manner within 120 minutes. After a reaction time of 20 hours the solvent was removed using a
rotary evaporator and the residue transferred with 100 ml MtBE into a separating funnel. The
solution was thoroughly washed with 0.1 N HC1 and saturated NaHCO;, the organic phase dried
over Na;SO, and the solvent removed using a rotary evaporator. 1.757 g of a raw product were
obtained which was purified using flash chromatography with hexane/ethylacetate 4:1 as eluent.
1.377 g pure product is obtained as colourless, very viscous oil. Thin layer chromatography
using hexane/ethylacetate 1:1 gave a Ry of 0.57.



chromat ogr aphy control using CHC 3/ MeOH NHACH 65: 25: 4)
all volatile conmponents were renoved under high
vacuum 323 ng (0.5 mmol)

(3-arginyl -2, 3-di am nopropi oni c aci d-N-| auryl -
N-nyristyl amde in the formof the tri-hydrochloride
wer e obtai ned. Exanple 12: Bynthesis of

Boc- Lys(Fnoc)-N-laurel -N-nyristyl am de 1#121 937 ny
(2 mmol ) Boc-Lys(Fnoc)-OH were dissolved in 10 m

anh drous di, chI or onet n a .50 ni und- bot t-om
ndhosissof BocrlysNlaury tsw_\m&aikp.g 8).

The mxture was steered at roomtenperature for 60
m nutes and subsequently a solution of 764 ng (2 mol)

1L.377Ng  Baedlyg(Fmpel-Srlppry bR isii-agadeniweah rdpesplygé in 16 ml anhydrous
t a QR
cichl o Fh I RERE rABE Jo P NE LR D Bp B, 3650 B8 Bmixure
was stehedso Irwmttemmatnmrﬁpvedloum(ﬁgg &) Tkmt\aﬂa]ﬂeemmnamte weanttmoved
the residue tra err.e dwth

using a rotary evaﬁoraFor 230 ‘%he repd g wag pL&nJﬁgg bﬁhrofrﬁ%ﬁaﬁhﬁ llvno 4&% sahca gel

Separ-a annel.
60 (Meafdkh with heﬂnb@thyﬂﬁchéta&&t UITat pbddia H@@Blutddhﬁmg faGapi Ladddind Sehsisting

RRCIE AR R ol S -

Lys-NRbAIRES) £ B Sov bl bbhing8l o §ém>gmfhl AfBue b qweﬁ G5 aRY¥ng of a
with hexane/ethylacetate 4:1 as eluent. 1.377 g pure
mixedyfrasgiget i s obtai ned as col ourl ess, very viscous oil.
Thin | ayer chromatography using hexane/ et hyl acet at e
1:1 gave a Rf of 0.57. 32 Exanple 13: Synthesis of
Examiptect4: vSyith bsiuofatetr oyl -at gibvidwsine NEES - Nim3rigtyhamide] [#14]
Boc- Lys(Frmoc) - N-l auryl - N-nyri styl -am de were di ssol ved
in 16 m anhydrous dichloronethane in a 50 ni
556 MU baibyBéd- Eﬁskl\ 1ﬁmﬂtN%>eﬂ;s@ybﬁrdalme wREvadden anshhydrous

the m xture ered at_roomtenperature for 5

dichlosemptbanerang, 228)m e fha L o FEDQ o dA e mas(Oii anmebdpedirg(Bock-
OH v%eé Aed JnBEAkerEAREY 34 thearﬁgctﬁrg Quds %&E{éa e@.\ém&r@%m for 20

y chromat ogr aphy using 40 silica ge
hoursypublsedvertiyn dicedipybrevwthanewss mmoWeuspmdutaty twa}soretlou trelcthe residue-

L0 ' co n f et hyl ace
s 50050 8RS I Rl 76 I 4 e ooy
washeaigwitD.00L N Hiti|apd BamfatddyNaHEDauolyileﬂ\Ldmydi los¢ryNa 80, d@d the solvent
e.obtai ned as ]@*I 0 Vi s¢ il as wel as.f;L]d9
remoii e ISy VPR OEE BRA PR Aves syRfasberey Birid by flash
cmoxﬂ[aglgz@hgggo{m%g gmﬁevla Vl%deBmNdsﬂigra\/hex%@MﬁylﬁJeﬁte &8 GBldient. A
g

mol
colougless, w@umorla‘ﬁmbtwwyw%w}ddaﬂ# T me (@634 mawieomresnendiog to 75
o~ m anhydrous

Example 1.5: Svynthesis of g-arginvl-ivsine-N-lauryl-N-mvristyl amide trihvdrochloride
#15

730 mg (0.684 mmol) well dried tetra-Boc-[e-arginyl—lysin-N-laurly-N—myristyl amide] were
provided under argon in a 25 ml argon flask according to Schlenk and 10 m! 4 N HCI in dioxane
were added (Fig. 9). The mixture was steered under argon inert gas at room temperature for 24
hours, whereupon product precipitated from the solution as an amorphous, partially wax-like

solid after about 8 hours. Upon completion of the reaction such as controlled by thin layer



di chl oronet hane and 226 ng (0.911 nmol) EEDQ and 433
mg (0.911 mmol ) Boc- Arg(Boc)2- OH were added under
steering (Fig. 9). The m xture was steered at room
tenperature for 20 hours. Subsequently, the
~dichl oronet hane was renoved using a rotary evapor at or
and the residue was transf®rred with 80 M MBE into
a separating funnel. The organl c phase was thoroughly

chromgépgrapdy iistls @{@lsmwﬁ@ﬁs P44t ald Vniaﬁi@&bumoncmtSi were removed

underdhl eglga/gl}é/lslrap%? ?ﬁ gomal Sf—:0| \(;%IE]P; i {}\}g gyg d-{%-% }{i‘fmlde were

obtam@dﬁs frih@drobbﬂoxﬁ&ﬂsh chr omat ogr aphy (Corrbl flash
Retrieve; Isco Inc.) using a hexane/ethylacetate step
gradient. A colourless, viscous oil was obtained vvith
Exanidi € Shffiestc Yt 'I?g-gg)?gng’bMIn)o - EQ'EARRO BV obid [4r5) %
c ar gi nvl -l yS| ne-N-laurvl -N-nyristyl am de

131 g g g} h\a/dr 8%':” @5%?)3]1 n;‘ Pr]o'wd%’(?ﬂn?S &% asgetREx%}D[lrlflﬁﬁ) ralér]\c{jbottom

flask svelr 2 nm{db‘dud@dopylﬂﬂl@lﬂ( aﬁﬁmmIPBA;a w.%Ee zrﬂdeca(m@moﬁ |Silfbl§equentlv water
and

d t 0. Schl
* was o AR ATER G 5) the B TP O 550l 3¢ ShsethenEPO & (5 mimol

1,3-diB&ON (tHiN8srbmSATIsalfod DMl @D ReR! 4H38d. f e RAMr W Steered at room
wher eupon product precipitated fromthe solution as an

tempexgigre Ffwo]l}élouﬁawbgrgupo}n thgascefonitrle veas|removefl peing abndary egaporator. The
aqueth gés‘?‘d | %n% ngkx%' 9%10&1%;[%111 fnd Eé‘%l‘ @@hﬁ%ﬁ%{hﬁe were added. The
e yt pny usi ng

Contr In |ayer ogra
reacti@HE 2B NI Nbﬂé?ﬂﬂy- dddbrg: 228 HLl uadidr steatigg ankieub:seqaaﬁﬂﬁﬁirﬁtion of the

orgeni By THE Mgt SR Pt ot T, 51 R hd combined

organielphases a&érmlbﬁerquwmmhd:d)mmgbméimnmee Hcﬁ.ancﬁwﬂirﬁ@csmcpéoluﬁon
Tri - Bo car bam di no- - di am o butvric acid [#161
The ogapic @ '(1% D&% wet & ?JrSB\YF‘BeWaﬁ FFIogejusing a rotary

evapoﬂﬁ&{ 0'[‘1'16 rﬂeél@ué nwﬁ :Hﬁﬁﬁga l!is%i'g‘dchﬁﬁﬁit@ﬁh oy %ﬁksﬂ“}@ad r_ée? 60 using

di i sopropyl ethyl am ne (DI PEA) weré added
hexanI/GBhylas%@éqhér#@Ig)g ReftTapmolgeprigeRfaging te pmeétbofLﬁﬁ)t%J ofaa colourless

amoq&%?éso‘iﬁfdvf#%bt@&%a.mb OH di ssol ved and subsequently 1.96
: g (5 mo

1,3-di -Boc-2-(trifluoroneth_ylsul fonyl)guani di ne were
ijedﬁ‘j's nllﬁes%' XLUNe s, STGE d atrrp,t eat

usi ng anfdettﬂthmunbnﬁallmﬂ The aqueous resi due was
diluted with 5 ml water and 50 nl di chl oronet hane were
added. The

1.225 g (6 mmole) BOC-Dap-OH in 15 mi absolute CH2CI2 are suspended in a 250 m! Schlenk

flask comprising a dropping funnel under an argon atmosphere and 1.72 ml thrimethylamine are
added. A solution of 1.52 ml (12 mmole) TMSCI in 30 ml absolute CH2C12 is added dropwise
within 15 to 20 minutes at room temperature under vigorous stirring. In the meantime 941 mg
(5.8 mmole) carbonyl diimidazole is dissolved in 8 ml absolute CH2CL2 in 2 100 ml Schienk
flask under argon atmosphere. A solution of 2.66 g (5.6 mmole) Boc-Arg(Boc)2-OH in 25 ml
absolute CH2CI2 is added dropwise within 15 to 20 minutes at room temperature and under
stirring. Both reaction solutions are stirred at roomp temperature for 4 h. Subsequently, 832 ul (
-6 mmole) triethyl amine are added to the first solution and the second solution is added dropwise

within 15 to 20 mim_xtes through the dropping funnel at room temperature under argon



reaction is acidified to a pH 2 by adding 2 N HC

under steering and subsequent separation of the

organi ¢ phase. The aqueous phase was extracted with 50

m di chl oronet hane and the conbi ned organic phases

wer e subsequently washed with sonme of diluted HO and

saturated Nad solution. THe organi c phase was dried

over Na2SO4 and the solvent was renoved using a rotary
atmospherpokfigrds .to 2h @lmégi iﬂ}@l watst pigrafdgde Hisprepyly stirred for 45 minutes and

o <R BTAARTY 0By 3 TS5k 0ol i am e s i

extraot@l :fe@sqabﬁdllesn gnth(CIéZ@lR €Tlge cxfmlﬁﬁecp/@rgatﬁc ahsed ourdries svith a saturated

solutlB%f)ng\E?fglaﬂqsl 50 u1§ s& Obt géﬂ 06?18?{1 g%ovedluzlnosay pottzprﬁsevaporgtor The

glass-Aké eesubad pirt ﬁ/eld d\dmglfexgh chi@iateeriphly oy dtieedd Qsing ﬁwh#ﬁorﬁéthane as
1. Zzgug % e) OC-Dap-OH in 15 ni absol ute CH20

eluenge d4gf4g ﬁm@h /e oé aeowr@éh%?mhoqs selidds ebipiped &ﬁowgouad 17}.
droppi ng funnel under an argon atnosphere and 1. 72 m

~thrinmeth Ian1ne are _added, A solutjion of 1.52
This sgfifhis aSectpieh oley papity] araige G2 prdetpppgisons avhich &@&Sﬁﬂ%%agaéogous fo
the ondlof Rkdinpld1d, he&@byhdlitin@eraate ik 6AMD BEPOrat(VIEe 70RE)eThe intended final

[ orous stirrin [n.the antinme 941 ny.. (5.8 | 4
procint 5 BRI 2o RPN oA A o P R BIonce 1461 i
obtamgi'lgs)c% dl&vﬁg %%h@hoosﬁrme@cmﬁ gr(ﬁdg@%i‘ déé&ﬂﬁ& maE)Q le 11. The thus obtained

at nosphere. A solutlon
produgd san b thes @ymlicdysing flasg ¢ E‘Pma%‘%ﬁ%u‘i“e Rb—iféil?a PY usipg MgOt/ water as
eluentdr Opwi se within 15 to 20 m nutes at roomtenperature

and under stirring. Both. reaction solutions are

stirred at roonp tenperature for 4 h. Subsequently,
Examipid 18: Vianuf40iBeC bf tdohpldiét cvmkiRBn@l @ adider lifodolfes and siRNA

“T1rst solution and the second solution I's added

dr opwi SleiboRlexesi n 15 to 20 minutes through the dropping

funnel at room tenperature under argon 34 atnosphere.

After 15 to 20 mnutes 30 mMl water are added,
Lipopléxgereousibtingsof catidict bposoGiepriandt eBNAnweret hanudasfured @sing sstandard
techng%lgl%t% ﬁcglg\g% 81161 glaé) ﬂ't%g%}é as EE]t% eS 81@%}%2 in el%trlé Bi%r ?z#%j reversed
phasc(}ﬁﬁbrﬁtmﬂ' Ianﬁi dmer‘gem d@lysngmcﬁdupd’l psfe Sipasomed fag é"dolmm Bagic Research

t ur at ed l.ution Na.Cl d sadj syl fate d t
and 13G o0 PP RoE P o (s RiSese GRb g et 8 und Eiposome
TechS1885 PhdpaitibR 5 DigBsontes 01 iGrégly Gsdddladid RO Press I Llc. April 1984].
chromat ogr aphy on silicagel using dichloronethane as
eluent. 2.74 ¢ (4 15 mmole; 74% of a col ourless,

The AEPSRAAMEL op%%ﬁlgs WBick Qﬂeaaqufeh@@ PRLAA asllg%oplexgshéc;?np?ﬁL hShe tipid

IS reacte oleyl palmtyl amne [# under
beta-gugingi-23edigminhpronionice @skeNtrakhityl-Nkehloguids t tihydrochloride  and

additionally either 1,2-diphytanoyl-sn-glycero-3-phosphoethanolamine or 1,2-dioleyl-sn-

glycero-3-phosphoethanolamine, whereby the use of 1,2-diphytanoyl-sn-giycero-3-
phosphoethanolamine is preferred. The lipid fraction of such liposomes and lipoplexes,

respectively, was 50 mol% beta-arginyl-2,3-diaminopropionic acid-N-palmityl-N-oleyl-amide

trihydrochloride and either 50 mol% 1,2-diphytanoyl-sn-glycero-3-phosphoethanolamine or 50 o

mol% 1,2-dioleyl-sn-glycero-3-phosphoethanolamine.



the one of Exanple 10, whereby the tenperature is set
to 35 to 40 C (yield 72 %9. The intended fina
product [3 -arginyl -2, 3-di am nopropionic
acid-N-palmtyl-Noleyl-amde trihydro chloride [#6]
is obtained upon cleaving off the Boc protection
groups as described in Exanpl e 11. The thus obtai ned
product can be further purified using flash
The htbbmEibo gif ajdhynotia {RE’[-glﬂl/B”ﬁl—dmrnalogeblousl avgd- ~MixGhihityhdN-eley! -amide

. tnhyd&ﬁpg%léigsgéd oﬁx é%n@IL/oonl]fdllpFl/gnUf Eggfé &Ngaloeﬁ(lano]amme i1s also

refenéd_to%%l@&eﬁﬁpéet popl exes consi stl ng of cationic
| i posomes and si RNA were manuf actured using standard

technol ogi es known in the art such as lipid filmcake,

e GYLAL oUSER BITIOBEIME ENE B et s e i

can b nposf@wesdasmmm me\erSBambmee@ teahmgues anwell nsdth@ furifrer processing
Jean R Philippot and Francis Schuber; CRC Press

January 1995 and Li posone Technol ogy: Preparation of

Li posones: 001 Gregory Gregoriadis CRC Press | Llc.

April 1984 The t hus bta ned | j posomes which are
The hé’P%oé“‘iS é‘FSPZ"@He’% rﬁF@FQ}Vﬁ a&cs ‘EB%F%&J&“‘&%WP%‘&&?P% ?PeaS to trim

them |Wlﬁ{ de aﬁfft@'sﬁé 9b51\5’711115{97@rs°tb1q;’d:)aﬁhd1 PP e, CThese characteristics can be
acid pal mtyl-N-ol eyl -am de trihydrochl oride and
adjus@gotpyt pqmcgnpg, @ftqu@p such as through porous membranes, and homogenisation,

er o- 3- phosphoet hanol am ne or
prefeﬂa})l%r:}ﬁj L )e%s t Sn%noé?mgit%ﬁ

cer o- 3- phosphoet hanol am ne, wher eby
the use of 1, 2-diphytanoyl-sn-giycero-3-
hosphoet hanol am ne_| ' | ,
The g}us S@Erﬁecf ﬂl%ggoggneess wgrne d %ﬁuﬁa&é sgt)i( elg' ?tgg pe e?a\tllgp ;lsff)%ctroscopy with
Beckimén-mohReres au’@ﬁgtdmyﬂaﬁﬂ@aﬂl}aaﬂ Mph@mxam of such liposomes either sized

by exgrﬁél%é?r tg%lngnlb péoss_urNé lg)cln(le glcﬁiaslg?lo%eare erpllcrt] (1:;? ll Alagg lﬁl%specﬁvely.
1, 2- di phyt anoyl - sn- gl ycer o- 3- phosphoet hanol am ne or 50

nnl@bl 2-di ol eyl -sn-gl ycer 0- 3- phosphoet hanol am ne. 35
Fromyjig Mpm’p@ ey fhat; fhe igeodistribution of the liposomes can be modified using

differbrt ﬂéﬂ%xﬁﬂésﬁvﬁ%%f%}&ﬂg&e Qf’?él{?ﬁbﬂé in the present case 1,000 nm and 400 nm,
acid-N-palmtyF-N-oleyl-amde  trih groc I"or'i de and- 50

reSpenwe% In o qabrpt tayiruston gfby was @ﬂpsatpfh 8k phoetlhanbdvesven avithin the
r [ S
presehﬁa@én%gn tlgl?h% z%%x&lﬁsH?rg éa?x \{éeﬁaozrﬁ Q’&&ﬁ?ﬁ& Eo ?dOtO nb:\ an(gthl?tethe tg{trusmn
sumscmmﬁo&pémmwnoasSdnﬁmﬁosed hereln can be nanufactured
usi ng the previously nentioned techniques as well as
the further processing steps.

As may be taken from Fig. 12B high-pressure homogenisation is also a suitable means to modify

steps.

the size distribution of the liposomes, whereby wupon applying such high-pressure
homogenisation the size of the liposomes depends on the number of homogenisation cycles to
which the liposomes were subjected. Typical pressure ranges are from 100-2500 bar, whereby in

the present case the applied pressure was 1,500 bar.

Example 19: Lipid composition and PEG content

In order to test the impact of PEG on the efficacy of transfection and delivery of lipid

compositions comprising B-arginy1-2,3—diaminopropionic acid-N-palmityl-N-oleyl-amide



The |i posones and |ipopl exes, respectively, are

subjected to further processing steps so as to trim

themw th regard to size, polydispersibility and | ayer

desi gn. These characteristics can be adjusted by

soni cation, extrusion such as through porous

menbr anes, and honpgeni sati 8, preferably high
: pressure honogeni sation. The thus formed |i posones
trihydpeahéorisia afcattdnes iliped) @y ﬂqshﬁtst‘) Aipgh cpmpenrtent nl %ﬁ@b}’mm&{lﬂmglyccm -3-

phosiobencBRRECTP 0P S lnshim BYBGHELS dnd R B Safbeugy R pmcaone
(CSmPEGQGGI)) ((j}iﬂd CP(EISEM)OO Il(gimBEGSS(MJ’) £rd3prEga tﬁaltf(bmﬂm@': ﬁ)rmrlélatlons were
icted in Fi a respectlve y romFig
gener?fﬁ&“} ?Ccﬁrgﬁnoﬁé?"lg‘atk‘éﬁmf}ﬁ <ﬁg86§|h§{§3ﬂu| stribution of the
| i posones can be nodified using different nenbranes
having different size exclusions, in the present case
1,000 rimand 400 nm respectively. In both cases,
AJ_AJEhﬁﬁ&kM§I0n step was repeated 21 tinmes. It is,
owever, within the present invention that the size
exclu5|on can be from about 50 to 5000 nn1 and t hat
—the—extruston ar—be—t+epen to50tes
As may be taken %tr‘%‘rﬁ'm“é. 12B hi kﬁfﬁl‘essurr C8mPEG2000
honogeni sat | on | ym@l%P a sUi t abl gmorS ES t o| nodi fipeleh e
size-distribuytion-of the |i posones, ereh upon
appﬁying such hréﬂnﬁﬂéssure honvgé%rsatron t he silze
of XN€ TTpOSONES sggRpnds on the nyger of 2%
honngenisatron cycles to whi ch t he Ilposones were

—subjected—Fyprta} ssut ange re—from166-2500-
As [ §Pﬁﬂm% case§¥ﬁe appl i ed preggzre

bar’, mhereby in present

was—1—-5060—b ol Lo p d uﬂﬂfpusult' on :\nt:LD]—:Q
coﬁ%ent In order QBﬂ%yst t He i mpaétof PEG on the’-
eff%Tr\gr\\ylef transfecti-on—and r‘|n|l\lar\l of ||p|{‘|
conposi ti ong conﬁPPgﬁkg 40.0° 10
(3-arginyl-P 3-di am noprapiloni c

acid-N—paInityI-N-oIeyI-anide 36 trihydrochloride
(cationic lipid) as the first |ipid conponent,

- 1, 2-di phyt anoyl - sn- gl ycer o- 3- phosphoet hanol am ne

— B DfompPRE)ionss the first hel per lipid and ceranide
conjugated to PEQO0O0 (C8nmPEGR000) and PEGS000
(CBnPEGE000), respectively, the follow ng formul ati ons

vere - gener at edCationRdfpad dance W DphiFEe et NOdEsmPEG2000
di scl osed herein:_ A - As flornul ati gns: :
[mol%] {mol%] [mol%]

B, 49 4 50 mol% 1

B, 47.5 50 mol% 2.5

B; 45.0 50 mol% 5.0

By . 42.5 50 mol% 7.5

Bs 40 50 mol% 10.0

For any of the aforementioned formulations the lipid concentration was 1.445 mg/mli, siRNA
concentration was 15 uM in 300 mM sucrose. Dilution of the concentrated stock-complexes

* formed yielded an end concentration of 20, 10, S nM siRNA in the cell culture medium.



Cationic l'ipid DPhyPE CBnPEGR000 [mol% [nol % [ nol %
Al 50 nol %49 1 A2 50 nol % 47.5 2.5 A3 .50 nol % 45.0
5.0 A4 50 nol % 42.5 7.5 A5 50 nol % 40.0 10 Bl - B 5
fornmul ations: Cationic |ipid DPhyPE C8nPE&000 [ nol %
[mo1% [rmol%4 B 1 49 50 nol %1 B 2 47.5 50 not % 2.5
B3 45.0 50 nol % 5.0 B 4 4235 50 nol % 7.5 B 5 40 50
nol % 10. 0 For any of the aforenmentioned fornmul ations
the lipid concentration mas 1.445 ng/ M, siRNA
ncentration was 15 M.in 30 nNIsucrose Di | ution of
The AT crpleciits, Sbeinet Bo Rt dApTAEs et REcy] aEued BFEN and the
sequefde v SEMMIbHET TRt Shand Ravih® theFolldWitk RYBehd?: tdgukdlabengugengs-
culture nmedium 37 The RNAI nol ecules contained in
P; secqug strang havingtheowguenes ecagtacagouagnagepsrh stherbEtheanetiifitasion pattern
is sucf} SN BRGARIBEAR Aeil B bORS i i nd>bie 30D ABXL NI des; at any of
ol  owi ng sequence: aguucuagcugutggugg- P, ~'secon
the strgndsathg 3 and stgrts With 8 ppsphate deptaestiachyabagfamoitntendd sequences.
whereby the nodification pattern is such that the
nucl eoti des which are printed in bold and, are
The 1ipid @mmiliidns nmab &Qltﬂudﬁﬁned ab HeDa odlls (tdﬁfhu&tdrlﬂnﬁj% welleplate each

3 d start hosphat e depicted by P.in the
COmaIBIfﬂar‘@%%% E g erilseuct® mypfaser fgx EROFFIRTIOA TGRS Pt Tosuts
depicted i PigSi e ﬁ@'ﬂ/ eEt@m"Elb@ OIgO 8ok Exprfodiwie dsddrhs %a@ﬂé@ohu&l 23l Qetected

each containin cells/well. The cells were

by an agiofy Fompny ok é¥ esiesp Bistts gepinechindig. fid Ar andUBBst can be taken that
the cofleR! &8 Pk & { ggugu&t?’ a5 th\é%gfeﬁig%dn%bg{og%c} %élb%&%nc?éa%éf l?ps {o%and 7.5

was used as I'ng ‘contr
mol%, whereby the concentration can be higher or be at the higher end of this range in case of

PEG2000 compared to PEG5000 used.

This is a clear advantage compared to those PEG containing compositions where the PEG is not
removable from the lipid composition. Lipid formulations of similar compositions comprising
1,2-distearoyl-sn-glycero-3-phosphoethanolamine-polyethylen-glycole (DSPE-PEG2000) in the
range from 1 to 5 mol% rather than the ceramide PEG conjugate allow only the introduction of 1

to 2 mol% so as to pro{/ide for an efficient knockdown.

The features of the preseni invention disclosed in the specification, the claims and/or the
drawings may both separately and in any combination thereof be material for realizing the

invention in various forms thereof.



by an anti body. From any of the Western Bl ots depicted
in Fig. 13 A and 13B it can be taken that the content
of the PEG compound, i. e. the shielding conpound can
be increased up to 5 and 7.5 nol% whereby the
concentration can be higher or be at the higher end of
this range in case of PEGHE$00 conpared to PEGS000
used. This is a clear advantage conpared to those PEG
cont ai ni ng conposi tions whdaimst he PEG i s not
renovable fromthe lipid conposition. Lipid

: formul ations of simlar conpositions conprising

1. 1A2ipid sdmmposaiph cempidingc er o- 3- phosphoet hanol ani ne- pol yet
hyl en- gl ycol e (DSPE- PER2000) in the range from1l to 5
nmol % rat her than the ceram de PEG conjugate allow only
tgﬁﬁkﬂaﬁgﬁu§ﬁkgﬁp&kmL to 2 nol % so as to provide for
an efficient knockdown. The features of the present
i nvention disclosed in the specification, the clains
a ' may both separately and in an
c%ﬂ%%ﬁgggﬁgagﬁgwgg%§£e ﬁaterial Por ranizing t he Y
invention in various fornms thereof. 38 Cains 1. A

l'i pid, composition .c rising .at.least. .a first lipid . .
BB Comagen SR & $eRiodbIR st A i pomBgtgr wnder in vivo
stomdittbneg conmpound which is renovable fromthe .lipid

conmposition under in vivo conditions. 2. The lipid
conposition according to claim1, wherein the

2. SshhelifingnpedietifdolimeS6lcfih 8d whbtfe@hi B8e18#0 ¥Bmpound is selected
npri si ng PE BEG, pol yhydroxyet hyl starch (pol yHES)

~¢co
from the grogp semppsinplEEAREC, mlvhydeoxypByldtadrpelsHER band a polypropylene.
according to claim2, wherein the shielding conpound
is PEGO0OO or PEGO000. 4. The |ipid conmposition
3. adbohpidrgmposittomyacedrdiog & cisind 2,twhegein thia shieidimgtcdompound is PEG2000
sition conprises a further constituent and/or a
or PEGIOML 1 hel per 1ipid. 5. The lipid conposition
according to any of clainms 1 to 4, wherein the lipid
ion conprises a nuclejic, acid, whereby suc

C Si h y
4 o REP Bl e ooy Sh 8" £l 1to coréhin dhg composition

éomprises a further constituent and/or a second helper lipid.

5. The lipid composition according to any of claims 1 to 4, wherein the lipid composition

comprises a nucleic acid, whereby such nucleic acid is preferably the further constituent.

6. The lipid composition according to claim 5, wherein the nucleic acid is selected from the
group comprising RNAi, siRNA, siNA, antisense nucleic acid, ribozymes, aptamers and

spiegelmers.

7. The lipid composition according to any of claims 1 to 6, wherein the shielding compound

1s a conjugate of PEG and ceramide.

8. The lipid composition according to claim 7, wherein the ceramide comprises at least one

short carbon chain substituent of from 6 to 10 carbon atoms, preferably of 8 carbon atoms.



6. The lipid conposition according to claim5, wherein
the nucleic acid is selected fromthe group
conprising RNAI, siRNA siNA antisense nucleic acid,
ri bozymes, aptamers and spiegelnmers. 7. The lipid
conposition according to any of clains 1 to 6, wherein
the shi el ding conmpound is conj ugate of PEG and
ceram de. 8. The l|ipid conposition according to claim
7Thepheid spmpesiieoncaseendingdo aanpt ¢1aims 74p 8) wlapsein diveccraghes is the first
hdpm%ﬁﬁ?on chain substituent of from6 to 10 carbon atons,
erably of 8 carbon atons. 39 9. The lipid
conposition according to any of clains 7 to 8 wherein

t de . the f. t The
B BB Phirost B rarre 3° 4R ObFms/ e ¥ vigeis e erefide is te
samndhﬁ p&€afpadri de is the second helper lipid. 11. The

I|p|d conposi tion according to any of clainms 5 to 6,
wherein the shielding conpound is attached to the

11, Migd £5i8 cadbdhitichZiccdiifigltd RiybGRMROS it b AhAGH gfe%hﬁgihrfég:ompound

claim 11, wherein the shi€lding conpound Is atta

is attaghgditt thermueleisiagidaci d by a |inker noiety preferably
covalently attached to the nucleic acid by a |inker
noiety. 13. The |ipid conposition according to claim

12. 1Phe liiécempositiva detorkmg torolaidt Y1,ivehessdd the tshididingmompbing is attached

o 0BG, SRR SRR SR D TR ORI i by«

. linker@@i@@si tion according to any of clains 11 to 13
wherein the nucleic acid is selected fromthe group
conprising RNAI, siRNA and siNA and the linker is

13. a’i‘ﬁ@gﬂ@‘ézoﬁnﬁoép@n gbcorc@d'bdtoQ:flauhh@ YhEeMm il [xﬂlﬂQ mo]réy 1sT43Fected from

|1 pid conposition accor guto any of claim1lt
the gropie pepprisingessBi Aol PR @@W ﬁ@DNéonmtnd ,e%SdmkerS and pH sensitive
H sensitive linker or a pHsensitive noiety. 16. The
linker: 19 . e . ! :
i pid conposition according to claim15, wherein the
i nker or noiety is an anionic |inker or an anionic

14, mfklleehgid composition according to any of claims 11 to 13, wherein the nucleic acid is
~ selected from the group comprising RNAI, siRNA and siNA and the linker is attached to the 3’

end of the sense strand.

15.  The lipid composition according to any of claim 1 to 6, wherein the shielding compound

comprises a pH-sensitive linker or a pH-sensitive moiety.

16.  The lipid composition according to claim 15, wherein the linker or moiety is an anionic

- linker or an anionic moiety

17. The Lipid composition according to claim 16, wherein the anionic linker or anionic
moiety 1s less anionic or neutral in an acidic environment, whereby preferably such acidic

environment is an endosome.



17. The lipid conposition according to claim 16,
wherein the anionic linker or anionic noiety is |less
anionic or neutral in an acidic environment, whereby
preferably such acidic environment is an endosone. 40
18. The lipid conposition according. to any of clains
15 to 17, wherein the pHseél¥sitive |inker or the-
pHsensitive noiety is selected fromthe group

18. c'@hﬁp iipBi cgnmwisitpo {cgdrding v enpei ¢laims dbitgdah whcﬂemt hhé sp}I—sensmve

ne triamn cetlc aci d.
inker 2P o PR POIr AR BP0 o T o Gt ETEiE oheq (ygmic 2cid),
oligophlesifblg) kitedibthyRhe trapiind pef@APaRReRid. i S a conpound
- according to formula (1), O RL1~N n NHR3 R2 NH3+
wherein R and R2 are each and independently sel ected
19. f Tﬁcmh‘ianﬁ c%ﬁé‘ﬁn&p g&fohﬁﬂé‘% @h}lﬂdf claifhs| 8 (@NY, 'w'ﬂ&%gf lthe first lipid
between | and 4, I's an acyl selected fromth group
compensniie |a§pnv@omyts,qcordmgm> tomppla (D, 4- di ami nobutyryl,
hi stidyl and an acyl noiety according to fornula (II),
OH )1-yNH2 Y NH3+ NH + Y (Il) wherein mis any
integer froml to 3, erein the NH3+ is optionally
absent, and Y- is a pharnmaceutically acceptable
ani on. 20. The IRpid. n according to claim
19, wherein R and are| eac i ndependent |y
selected fromthe g&@up _Iising lauryl, nyristyl,
pal mtyl and ol eyl. 3 @

wherein R, and R are each and independently selected from the group comprising alkyt;
n is any integer between 1 and 4;

R; 1s an acyl selected from the group comprising lysyl, ornithyl, 2,4-diaminobutyryl,

histidyl and an acyl moiety according to formula (1I),

0
H
WN NH2
m
T v
NI+ NH,+
Y @

wherein m is any integer from 1 to 3, wherein the NH;" is optionally absent, and
Y™ is a pharmaceutically acceptable anion.

20. The lipid composition according to claim 19, wherein R, and R, are each and

independently selected from the group comprising lauryl, myristyl, palmityl and oleyl.



21. The lipid conposition according to any of clains
19 and 20, wherein RL is lauryl and R2 is nyristyl;
or RLis palmtyl and R2 is oleyl. 22. The lipid
conposi tion according to any of claims 19 to 21,
wherein inis 1 or 2. 23. The |lipid conposition
according to any of clains 49 to 22, wherein the
conmpound is a cationic lipid, preferably in
21.  a3%edbipal ¢oprpowikivt a@nrdarg torany.o 2aimFNe ahd PO, vieapRsistinepl and R,
ism agcee rding to any of clainms 19 to 23, wherein Y- is
Yd&telted from the group conprising hal ogeni ds,
acetate and trifluoroacetate. 25. The lipid
nposi tion according to any of clains 19 to 24,
mﬁéﬁéﬁwnﬁﬂénegﬁﬁﬁﬁﬁﬂ is selected fromthe group
conprising 3-arginyl-2,3-diam no propionic
acid-N-palmtyl-Noleyl-amde trihydrochloride OO
22, Hiljee Ppidycompppifion accprdingdCanHa f ciuinss 906 21,GrherditPd i€l or %
(3-arginyl-2,3-di am no propionic
aci d- N—IauryI-N-nyristyI am de trihydrochloride 42 OO
23.  H3Ge HphH-onkositibh Becokdling to any of cﬁlms Hz to2 XClwhegitOthe compound is a
sine- N-|.aur i;tyl am de

C'dthI’il %lgd?%%f:ﬁb ﬁn&gsoc XOIHV%L

24, The lipid composition according to any of claims 19 to 23, wherein Y~ is selected from

the group comprising halogenids, acetate and trifluoroacetate.

25. The lipid composition according to any of claims 19 to 24, wherein the compound is

selected from the group comprising

- PB-arginyl-2,3-diamino propionic acid-N-palmityl-N-oleyl-amide trihydrochloride

0O 0O
HC . N/[H/\IIE‘;JK(\/\NH
-H3C\/\/\/\/=\/\/\/\) NH,+ NH,+ /&
Cr or - HN  NELF

- p-arginyl-2,3-diamino propionic acid-N-lauryl-N-myristyl-amide trihydrochloride



HBC Nf 3+ + HNI G HC 3 a 0 26. The lipid
conposition according to any of clains 1 to 25,

~ wherein the conposition conprises a carrier. 27. A .
phar maceuti cal conposition conprising a conposition
according to any of clains | to 26 and a
phar maceutical ly active confound and preferably a
pharmaceutically acceptable carrier. 28. The

- conposition according to claim 27, wherein the
pharmaceutical Iy active conpoun and/or he further

constituent is selected fron1th group c r|S|ng
tides, Qrotejns ol | eotid eopides

H,C'an nu;§i;j/gi;6ﬁ;ﬁi/;%:ELh:igbOSi |02§acco ding"to NH

claim28, wherein the_proteinjis I bod

pr efigcabl ya noeton ant Ody'Cl The g ﬁpo INTO S+

according to claim28, wherein the nucleic dcid |s .

selected fromthe group conprising DNA, RNA, PNA and

LNA. 43 31. The conposition according to any of .4

clainms 28 or 30, wherein the nucleic acid is a

functional nucleic acid, mhereby preferably the

f ti L cl t
compr | SRR R P RAC BTG heE HReRe i

ri bozynes, aptaners and spi egel mers. 32. The
conmposition according. to any of clainms 1 togg

HC he I pie | S~SeleCt et f r NN t
phOSphO|IpIdS and steroids, | pr
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according to claim 32, wherei-n the first add/or second

helper lipid or helper lipid conponent is selected

26 1[1‘%m Hﬁ§%ﬁ%§}ro%g$r&ld?&2%oa@ of claims 1 to 25, wherein the cofnposit’ion

comprises a carrier.

27. A pharmaceutical composition comprising a composition according to any of claims 1 to
26 and a pharmaceutically active compound and preferably a pharmaceutically acceptable

carrier.

28.  The composition according to claim 27, wherein the pharmaceutically active compound
and/or the further constituent is selected from the group comprising peptides, proteins,

oligonucleotides, polynucleotides and nucleic acids.

29.  The composition according to claim 28, wherein the protein is an antibody, preferably a

monoclonal antibody.

30.  The composition according to claim-28, wherein the nucleic acid is selected from the
group comprising DNA, RNA, PNA and LNA.
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conmposition according to any of clains 32 to 33,
wherein the content of the helper |ipid conponent is
from about 20 .nol % to about 80 nol % of the overal
lipid content of the conmpoBition. 35. The conposition
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-ceram@dzTpr i ses a second hel per lipid. 39. The conposition
according to any of clainms 1 to 38, wherein the first
and/or the second helper lipid conprises a group
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moiety, a HEG noiety, a polyhydroxyethyl starc
helper( bmdycpqggaonmfi igtsplegindl fpmp Sleygeump ybmpusing il @ diphydaboyl-sn-glycero-3-
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acgording..to cl ai..m 39, wherein_the _helper. Ijpid
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COmpQSIUOL; 5| ky| - sn- gl ycer o- 3- phosphoet hanol anmi ne. 41. The
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35. 1 Then Sompogitien) ascayding O, clpite3dr atieyein thelwwotehtapf Wed dgilper lipid
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37.  The composition according to claim 36, wherein the lipid is 50 mol% and the helper lipid

1s 50 mol% of the overall lipid content of the composition.

38.  The composition according to any of claims 4 to 37, wherein the composition further

comprises a second helper lipid.

39. The composition according to any of claims 1 to 38, wherein the first and/or the second
helper lipid comprises a group which is selected from the group comprising a PEG moiety, a

HEG moiety, a polyhydroxyethyl starch (polyHES) moiety and a polypropylene moiety,



lipid
1, 2-di stearoyl -sn-gl ycer o- 3- phosphoet hanol am ne- PEG00
0. 43. The conposition according to any of clains 38
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doubl e-stranded ribonucleic acid and nost preferably
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45, The composition according to claim 44, wherein the ceramid is C8m and PEG is PEG

2000 and wherein the content of the conjugate of PEG and the ceramide is from about 1 to 7.5

mol%.

46.  The composition according to claim 44, wherein the ceramide is C8m and PEG is
PEGS5000 and wherein the content of the conjugate of PEG and ceramide is from about 1 to 5

mol%.

47.  The composition according to any of claims 43 to 45, wherein the content of the first lipid

component is from about 42.5 mol% to 50 mol%, the content of the first helper lipid is from
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50.  The composition according to any of claims 1 to 48, wherein the first lipid component
and/or at least one of the helper lipids and/or the shielding compound is/are present as a solution
In a water miscible solvent, whereby preferably the solvent is selected from the group

comprising ethanol and tert.-butanol.

51.  Use of a composition according to any of claims 1 to 50, for the manufacture of a

medicament.
52. Use of a composition according to any of claims 1 to 50, as a transferring agent.

53. Use according to claim 52, wherein the transferring agent transfer a pharmaceutically
active component and/or a further constituent into a cell, preferably a mammalian cell and more

preferably a human cell.

54. A method for transferring a pharmaceutically active compound and/or a further
- constituent into a cell or across a membrane, preferably a cell membrane, comprising the

following steps:
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- providing the cell or the membrane;

- providing a composition according to any of claims 1 to 50, whereby the
composition comprises the pharmaceutically active compound and/or the further

constituent; and

- contacting the cell or the membrane with the composition according to any of

claims 1 to 50.
55.  The method according to claim 54, wherein the method comprises as further step:

- detecting the pharmaceutically active compound and/or the further constituent in

the cell and/or beyond the membrane.
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