10

15

20

25

Title: Inproved |iposones and uses thereof. The
i nvention relates to the field of nol ecul ar nedi ci ne

war@opbmpéracol ogy. More specifically, it rel at BGT/ND2008/050587

| i posonmes and their use as delivery vehicle for

t herapeutic conmpounds. Al so provided is a nethod for
preparing |iposones. The therapeutic benefit of nmany
compounds is limted by | ow uptake of the conmpound by
the target cells. Cenerally, for maxi numtherapeutic
benefit, delivery of the conpound to the cytoplasmc
or nucl ear conpartnent of the cell is desired, where
dehe t r aHBeraved lappsomns andnsesathesrolof nRNA i nt o
protein take place. Lipophilic conpounds, including
many smal |, uncharged conpounds, can perneate across

the cel | TRBARV@NEoRREl a8dd I Heeti @l ofehyleetifdrGhedicine and
Uﬁt ake by the cell. However, for a variety of |arger
R

droacelhay gore enpolinaldy, s uelates tphposimes anddheiraise as
ci.ds, and highly water. sol uble ch ed orgapic
detpgumiclf{Be ertnstitic ompP et o XAt 4 method for
£l bBSGmbs |imted. Several methods for
I mprovi ng upt ake of such conpounds into cells have
been pr ophs eHerdpmutexasaneie, of an gy gommanuhds adhimtest by éolv uptake

iﬂ a nodified or_ prodrug formfor transport into cells .
anthe sRERPeHYE PYdhe faysritGeds corpera oot Bagmmaen therapeutic

RS0 el VS Bt o OB amcns o

possdlbiedédreacherantbnreMes s dritstiameiid eraeeiadsinef mRNA into
Alternatively, the cellular processes of phagocytosis

protendbalya piics. bamopbeliae@npownds. anghudgng omny sinadl, uncharged
articles are taken up by the target. cells., Wth t

B S PR S S EBd 0 BEtvary B Tt gEively

BT SerdPRpR3C by ShNB RS whidh T Lariesy bRidgEfhhd/or charged

types, for exanple, phagocytosis is limtedto cells

cdmponndy,tseichi aseagéemsdnticleveatids,arod heghlpedter doluble charged

cell's, such aa : ) :

organic compounds, passive uptake by permeation across the cell membrane is

limited.

Several methods for improving uptake of such compounds into cells
have been proposed. For example, a drug can be administered in a modified or
prodrug form for transport into cells and then undergo enzymatic conversion to
an active form within the cells. However, it will be understood that the
preparation of a suitable prodrug form 1s not possible for each and every
therapeutic compound.

Alternatively, the cellular processes of phagocytosis or endocytosis
can be used, where drug-containing particles are taken up by the target cells.
With most of the currently available drug delivery particles, this approach 1s
however limited to certain cell types, for example, phagocytosis is limited to
cells of monocyte lineage and to certain other myeloid cells, such as

neutrophils, while endocytosis 1s limited in a number of other cells, among

other cells from mesenchymal lineage, such as vascular endothelial cells,
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neutrophils, while endocytosis is limted in a nunber
of other cells, anong other cells from nmesenchynmal

wo 2eveassI6 such as vascul ar endot helial cell s, epCT/NeLi08h50587

cells and fibroblasts. Thus, unlike macrophages and
other cells that are specializgd I n scavengi ng and
processing particles fromthe Bl ood, there are many
cells that are not or much | ess equi pped for handling

SRR P FBRLRC Tt [l IRLISbARRL S8ANFAG cell that

cing drug” up I'AVO

H14S 990418z édé'v@ﬁgﬁ%saﬁ@ %@loée@sfdgsﬁar\mﬂé}s foeh s BF@)@G there are
menbrane of a target cell, releasing the particle's

umnm&llcﬁ tihat @re ot oy roptabass e quappet forsrnding deigeditaining
qﬁ |vated and reconstituted virus particles have
B@E ff-oposed for this purpose, particularly in gene

therapy whergJifbs ﬁpﬁﬁ%{cﬁ' to é%ﬂieﬁm%ﬁé apgds u%E@ke rr% cells involves

i ntroduced into cel Virus-1li particles co
the fiss bbfurspgoniot paricldsr ddsigmat & f\&eanhhdﬁied;umfamrrnembrane of a
art|f|C|aI l'ipid bilayer represent. anot her exanp

terget epll, %eéwwg ébﬁ@arﬂglemn@%ts:e%%ﬁlg%gyt&@é%%mézt@anpartment
}Qf E}{b &ﬁp% I1vétt% ﬂ%d g%fgngﬂgﬁxtde%la\ﬁ}ﬁé/ %B#fﬁgﬁé”h @L} been proposed for

conponent S I catlon

ﬂﬁ?b% paebidaliey iidkese kh@rap@rﬂvﬁéﬂm&rtg@ fuéRse€ it strands are
wal | all bl ood vessels, are an exanple of cells

trtaoduges! imamoeHedv wsﬂlheelsaptéuﬂe& @mh@sddaﬁd’lusm pfomoting viral

dr ygcont ai ni.n articles oaded, | i pgs
BhETRCr RhPadd BE by TRt nit e s P She ra B Stmple.

PR)WF&%} a@alfétﬁ&%cb?ﬁs Ratihat ?éh@éé £Wcidked TR bARWing, isolating,

di seases, including (chronic) inflammation and cancer.

Zihéyieactavatmg vatalrcantpmenltsahgat adelohd aptpdrcg@bntdf shase

for drug delivery as they are fully accessible for any

%EWESSt ransported by the blood. In addition, the

het er ogepgiyhih {a& Bfs e&@% 1:?1%' ﬂh%'@a‘@cﬁﬁrﬂ@&ﬂ%‘f%ll&ﬂood vessels, are

appear ance an nction a ws for tissue an

spesiahile ¢f uglls ehatvereyh appesat et rdspdot tretlieahagdlihg of drug-
are a prom sing target for cancer therapy because
ewgia@@l@rge@ar@cﬂ@ \m aflrymloaded 1@%9113?38053116529}96&&13}@88 play a

gfx;é)rg%lg not%es)’ l1151 gxg}lso &i°q §7 lfl%?ﬁjéo%,tas'\l/s? ra% patﬂo(physmqragy of){mportant

diseases, including (chronic) inflammation and cancer. They are also attractive
target cells /target tissue for drug delivery as they are fully accessible for any
compound transported by the blood. In addition, the heterogeneity of the
endothelium with respect to appearance and function allows for tissue and
disease-specific drug delivery approaches. Endothelial cells are a promising
target for cancer therapy because angiogenesis 1s vital for the supply of oxygen
and nutrients to solid tumours. Moreover, in inflammatory diseases they guide
the movement of white blood cells from the blood into the tissue, and as such
are indispensable for disease development. The present inventors observed
that liposomes targeted to E-selectin or VCAM-1 expressed on TNFa-activated
endothelial cells are readily endocytosed, in amounts that are comparable to

the endocytosis capacity of macrophages. However, unlike macrophages,
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the novenent of white blood cells fromthe blood into
the tissue, and as such are indispensable for disease

waeleweloasaent . The present inventors observed tP@EIE/NL2008/050587

| i posones targeted to E-selectin or VCAMI| expressed
on TNFa-acti vated endot hel i al gells are readily
endocytosed, in anounts that aFe conparable to the
endocytosi s capacity of macrophages. However, unlike
7€ Lial .cell 0..hot i vel
T R e T

hewiatlige thadiedguehdad fehidkd @i deséhthlar beatiseThe Hence of
absence of |iposonme degradation and/or destabilization

hpesfime degradstem aod/opidestabibnetaps nesitlesidretgntontdighe
| i poso n consequently, in inferior . )
BRI L 1P ey MR etomsBIUEn b an igfenite

BB&%BEOIEQM@PEH’%#? to provide a |ipid-based drug
delivery vehicle that allows for an inproved

i nt r acel Théwfoudy, aggaaglof dbe presendngeentoeh istaproodparlgdd-based

Y I R p——
?%xfgteE L& 4l @61&%&%& F& Rhg%hu&l{x%kg%ﬁidlé‘s.t&%}g&ﬁﬁg Gihs to provide
are not specialized in scavengi ng and/or

pnagsessised drupidélivesedepiald foelBseffiRiatt iasrapotiatfiedihad release in
cells and epithelial cells, nuscle cells, brain cells,
brnget celés that asei notowecmlizediln scavergingskerspeicessing lipid

[ Ils, d j. | |1
RoeE BatPdes s ar SR BRl RN TR sy hoBal Gl Bisrg, gets
Bramatdeod, WoiveedlisSEkRosIRD gﬁ%ﬁ&gl@@ﬁb@ts ok B??é@fﬁtor cells, and

uptake by a target cell an rug rel ease froma
bepostermnidnala otlaergellsaedtl spetiadizprl en erbcéssuentlensery vehicles.
surprisingly found that the incorporation of a
synt Wi am@wﬂi% r$i5e88Y ﬁBWitWéelil ) flﬁ)@swmpagpéake by a

. : . "t raditi L .
o200 Rl P orkd PESIER() o, (0 prent
nveindsrsasurippisin Plgfedndehiy ey iv@potaidmet a ensthiedR pyridinium-
efficacious intracellular drug delivery in cells_ that

dedvedampuphieilpdheinlayes obgstlhigsicapi o Hagdigional” liposome (i.e.
GRS S ROESTEDHBRTROLE R BRI A31R0p  bosed
téﬁ]g&%%}ﬁléli%gihgﬁ Sgﬁ?gﬁ SRNAbuSinttat Q1 dar MRl FodeaS ey @D cells
that are not specialized in processing lipid-based particles. Only liposomes
comprising a bilayer comprising one or more synthetic pyridinium-derived
amphiphile(s) in 1n an amount of 2 to 25 mol% based on the total lipid content
were found to be sufficiently stable. Accordingly, the invention provides a
liposome comprising at least one lipid bilayer enclosing an aqueous interior
compartment, wherein said lipid bilayer comprises at least one synthetic
pyridinium-derived amphiphile in an amount of 2 to 25 mol% based on the
total lipid content of the liposome.

The term “liposome” 1s known 1n the art to refer to an aqueous

compartments enclosed by phospholipid bilayer membrane. Phospholipid

molecules consist of an elongated nonpolar (hydrophobic) structure with a
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were found to be sufficiently stable. Accordingly, the
i nvention provides a |iposone conprising at |east one

WO 2@oM318Pé ayer encl osi ng an aqueous interior PCT/NL2008/050587

conpartnent, wherein said lipid bilayer conprises at

| east one synthetic pyridinium derived anphiphile in
an amount of 2 to 25 nol % based on the total lipid
content of the liposone. The term"liposone” is known

et DB R B SRR DR L P RERTRALL BN water, they

D) I"ayer menbrane
E}B&&ﬁh@bﬂlﬂg%ﬂm 16 file@ S 60MS A BS, AflsAERIRIORGREIRLE, which are
nonpol ar (hydrophobi c) structure with apol ar

compriosgshof tive) momolastenrleyent slgnds ehtipidvrededilepengethéin nonpolar

b by B REBEe e S CBguubiBR: Pug™ {BRGTayapo) surfaces
{("aﬁg)ﬁgg t8b 8 gheo s ;Aeidpm_ nmol ecul es with their nonpol ar
ydr

ophobi c) surfaces facing each other and their
pol ar (hgdraophhijiln)e sur t@opsuhdcongsting ciguiaeusles having a polar

di hi phi | ' i st f )
Lm0 QTP L1 5, 2,S0TPOUn, EPTL LS O iy
POy AREE 0500 Y S NALSERE R AL TRl AP b et

prdtbantibs ddhe trih Phidt et 619Ped@fusk b€ additgo bf A @BBtiOlent to the
because of addition of a substituent to the ring

ningrogeagent Yyleally yla abkyad kg afhe lonempair|of géeoheins @f the

el.ectrons on.the nitrogen,atom of, pyridi ne is..not

BUFGRGT P08 B e e Phb L RO b, B B e B can ve

Eﬁ%bh&ted@fsﬂ%% ATRSSHRBssiBY Ph#HaiMintlaetved” agd®isb@drein refers
erein refers to any anphiphile having a pyridinium

toary ymphiphsegevang grigupdinBymt meidty ipyits polair greup.

derived gnphi philes _are known in the art. O )

parti cul Pt wapdmE mydeyed ?H@qﬁpgél%%?r? Kpawe igrthe art. Of

gﬁmﬁ&ﬁﬁg Fﬁﬁéﬁ’e&ffof'xlgg tfﬁtt.gg I?QX%érﬁ' iR HRoHGE kNE Group of synthetic
nphi phi 'es covered by Synvolux' proprietary
pesdnouogyleriSA N bphi ke tcbeerednphBSphidliug; proprietary technology,
| NTeractive). See for_ instance European Patent

BrdRg5Emthetic) AmphapkitisodiNtenactare) hee frrasstance Kuropean
gﬂﬂ%efeﬂ”c:)ﬁﬁfﬁgf)?észiégﬁ@ 20e fe?%l?](%d[}ﬁlteelné rogﬁgé g#é‘s',e%r%‘inggﬁt'ié’ridat least

one synthetic pyridinium-derived amphiphile is selected from the group of

SAINT compounds with the general formula (I):

Ra

R —NG)RX@

TNy 2
R4

in which:
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SAI NT conpounds with the general fornmula (1): in
which:R is a (G-C)alkyl, ar(alkyl) or an alkyl

wWQ@e@up3epé h a cationic functional group, |ike PCUNLEBY050587
Nt - ; or ROis (C-C5 alkylene) R5 in which R5 is a
structure with the general forpula | except Rl; Xis a
hal i de counter ion, chosen from C |l , Br-; R3is

hydrogen and R2 and R4 are identi cal or different and

are chos n, f h

| i near %;g@} @Eal?y?%%ﬁgg%r a%[ 5%{ 2 §?€L‘rf% 819 a cationic
f@&ro%tp)gabﬂfﬁrmke O:C- O al kyl O Calk gl , or ar

(al kyl), and R4 are hydrogen and R3is -CHR )2

with R5, conpr|S| ng (G o- C20)al kyl, nono- or

pol yunsatur(ac_toe ( _0-C20) al kenyl , O=C O al kyl,

O G- al kyl o’r) ar Hl kyl. In a further enbodi nent, a
SAI NT nol ecul e as defi ned above is incorporated,
wherein disclained are the conpounds with the general

formul a ér RDigMC €05 Rik1en SR, il RR4s areritdr&98th the

R3 is (C6H33)2CH and X is all nmentioned counter ions
generdil seinavleederrepttthe conpounds in which R is CH3,

R2 and .ar 1 6H33 h oge and Xis
al | ment dﬁé@lq{i{b%n gﬁ%‘% ﬁhﬁﬁ%wg{'}' g 'ng to the
present RQY@H&& eﬁoe[HH RsaRQ Ry ey MEnHRh?SP Hﬁ"fé}%ﬁt %hﬁoare
referred to as NT- o-sones”. Specific enbodi nents

o]ﬁoﬁelmefrpmeiﬂm’\groupy emhpnmmgbreﬁﬁh‘d’d dr8linear (Cio-C20)alkyl, a mono-

| - met hyl - Cl S-9- |oI met hyl - pyri.di ni unchl ori de
(()r polyunsatura(ted (Cro- 820)31 en%rl é )[ky 1, )

0-C-alkyl,
0

or ar(alkyl),
or Re and R4 are hydrogen and Rs 1s -CH(R5)2 with Rs, comprising
(C10-Cao)alkyl, mono- or polyunsaturated (Cio-Coo)alkenyl, O=C-O-alkyl,

0-C-alkyl,

or aralkyl.
In a further embodiment, a SAINT molecule as defined above 1s incorporated,
wherein disclaimed are the compounds with the general formula I in
which R; 1s CHs, R2 and R4 are hydrogen, Rs is (Ci6Hzss)2CH and X 1s all
mentioned counter 1ons and disclaimed are the compounds in which R; 1s CHs,
R2 and R4 are CisH3ss-O-C(0O), Rs 1s hydrogen and X 1s all mentioned counter

ions.
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and/ or SAI NT-12
(I -met hyl -4-(pentacosan-13-yl)-pyridiniunchloride).

wWab@osuses por ati on of synthetic pyridini um dePCTEU2008/050587

anphi philes, such as SAINT, in traditional |iposones
has not been descri bed or sugggsted in the art. In

contrast, SAINT nol ecul es have~t hus far been used in
non- | i posomnal deIivery vehicles (called "Iipopl exes")

For e Bl Gk RE oL OPhE 85 SHE Ry Al PUEELTng g SATNT

feadml1e ade sld0sgsrreq bl BX IS NI otsl@elémcspwﬁ@ @Hdbi)dﬁ@lents of the
SAINT, optionally in a 1:1 mxture with a help

bresied} inverftoomuse SATDI-38 (baneﬁhﬂlel @is- aphol@yl:)ew@hal ppadinium-

s:ﬂpméiap' e R B PRRL Sl R GO P RSP inium.

I ecul e. The cationic anphi phl I es on the surface
of the particle have high affinity for the negatively
char ged Ththnsurpbeateon Wheymwheticheridinnoduddroved segthipimles, such

a%§§f§\ﬁ‘ 3551326? %}ogggaifrpzﬁg%%gi@ﬁd}qt&eag %28 nﬁ%@,gglsgggested in the
R @AIN’T’%&) %ﬁfets %l & 37 %geh used 1n non-liposomal
Ay b 5

Clearly does no ate to su
tepesgneshiclBaifdled ‘flipdﬁé)aiseﬁfoﬁf(ihb hi%hlvbf(?@@f ﬁ?ﬁ@ﬁomblb%ales such
e

structural organization was studied in tail

oerssencids orusnatomam s i a&apwm%aofor example
54)

BsERIES s R b Hatkomelitte o QNN bk PafStip a 11

hhf?ﬁﬁlee%ﬁ:ﬁ a Hélp@k f’fﬁh@%@kbwa %@ﬁ@ﬁpm@m@%fﬂum@ 28¢éhal um in

consi st apped into several 1ayers of
auzphhpthé hpop]exdbrmadmdm anhicpvakngenterbotiand ar@present between

BRI Bl b matromlectile: ot CORT X daap RIS CEISE the Surface of the
t
FAVAABTARRBR o O 0E D IS ALBOLAL Bl Bk hoWhereas the

thiteedesesy BébttdiﬁoﬁJEPSfQMSBBEQ efe@B erﬂynﬁ)ﬂ"lﬁiosahleé Whlch consist
Bi ochi mi ca et Bi ophysica Acte 1660 (2004) 41-52),
gk bilayer oaphogiBiodiphds e 2t wusBbe smphasaz ﬂaatlmonventlon

%CSOR) E@ Eg[gl)A OZ&&%{cleiﬁﬁggdo%tfég)lt rfgege) 0'suc hposorcr:les Rather, 1t
wgmoo%qngéé WRYLS Stril Bel0 985 A hiRARbEXESs SRIAMT in detail by

than |iposones conprising an aqueous interior

Obeplard méntsing atomic force microscopy (2000, Biophysical Journal 79(3),
1447-1454). Figure 7 of Oberle et al. illustrates that the SAINT-containing
lipoplexes, as disclosed for example in EP-A-0755924, consist of DNA wrapped
into several layers of amphiphile, which subsequently merge into a large
complex. It 1s of note that some DNA “sticks out” of the lipoplex and is this not
shielded from the environment as it would be when incorporated in the interior
compartment of a SAINT-containing liposome as disclosed in the present
mvention. Rejman et al.( Biochimica et Biophysica Acte 1660 (2004) 41-52),
Zuhorn et al. (Biochmica et Biophysica Acta 1560 (2002) 25-36), Van de Woude

et al. (Proc. Natl. Acad. Sci. USA, vol. 94, pp. 1160-1165, 1997) and
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In contrast, the present invention relates to
| i posones conprising an aqueous interior space

waeoposnstked by a |ipid bilayer, wherein one orPGDNE2008/050587

synthetic pyridiniumderived anphi philes are

i ncorporated. Wthout w shing to be bound by any
theory, the properties of the cationic pyridinium
headgroup of the anphiphile nmakes the |iposonal I|ipid

?\M)%@(%/Oéﬁgi} iﬂ{%}zv sea&%cfsgr 1|p%PPeX%strglg}l1eIpt dﬂn"i&é{)%bgnes comprising

racel osomnma

hh@@@@ous1ﬁﬂ@ﬂﬁQan&ﬁﬂﬁ@hﬂg intracel lul ar rel ease of
t he encapsul ated conpound. As is denonstrated herein

bel owln contgast, fthe presemionvengen vettes ko llpg$oraﬂ§/comprlsmg an

%&%‘ﬁ?@%?%ﬁg% Nix[r?)hgée%lbl polslp{aegﬂa\l\g’ etrhW ereln One Oor more
0 oleen Myalhlﬂn’-\‘zlé\ﬁ&é'd %ﬂﬂﬁﬁé@ﬂf@fﬁo@fﬁ&%@@d Wil wishing

Known catiionic |iposomal transfection reagent
exbebouadlnmﬁmythmnpeﬂﬁnpmnnmeesbfﬁnsaﬂm&uaqgmnﬂnngnﬂ&mdgroup

aﬁ% PG s be [9RBN LA boRTEh P pbagmore prone
bwgf?@%@% ‘%fé’ TS e g AR R PRl inias..

ﬁ{ére%% Iprofrobith (? intBadedlull dineel 6B @’—HtHe%riitﬁ&)@ﬁIHtB@ c8mpound. As is
suitable Ii conposition. CGeneral information on

dem@gsﬁf@i@e@ ﬁrﬁflﬁrbeé%n’fillé effect sumet ahserveed forpust any cationic
|
SRR nt R Bb EPEER b S5 TRk iR g BRHERY G- 2.5

D%l%yl\é%yﬂfm lN”N @Jmfbxhyryrﬂmlém@ﬁrp%%qn@m mémkh@whrha%mmc
| i posone” of he invention can vary, but is typically

hposﬁcnnabhahs&c%nmbg%tbmhdolm tﬂfermomtfoanmmb of
ot her Bld constituepnts of the lip ﬁne Thi s ensures

that t heIROSBRSHRCFA ARG fp &h S U RBVE qRg e npe pyridinium-
U0t g AR BLORG FAARATh A, b ) LB il evend on

c}wp@m(mlup oircuinstageesrfof wdiioh théy Ar@td Be gebd CEhbse of ordinary
menbr ane. good results were obtai ned when
sklélolsvoﬁfk@sar@ﬁ%} 1@11 n@ aaogonﬁdné%sr ¢ dptsraping a guipgble lipid

suc

%ng/gltl&% &rnﬁi‘r%lrﬁhé%w%téan g}}glmor?ﬁmegsdanlf%r examlp e P f2 und Lasic,

D.D. “Liposomes: from physics to application”, Elsevier Science B.V.
Amsterdam, 1993 (ISBN 0444895485).

The relative amount of pyridinium-derived amphiphile in a liposome
of the invention can vary, but is typically up to about 5-25 mole% based on the
total amount of other lipid constituents of the liposome. This ensures that the
liposome 1s stable outside the target cell (e.g., in the blood stream) while 1t
allows for efficient intracellular release of its encapsulated contents upon
mixing or fusion with a target cell membrane. Very good results were obtained
when liposomes comprising 5-20 mole%, preferably 10-20 mole%, such as 11,
12, 13, 14, 15, 16, 17, 18 19 or 20 mole%, pyridinium-derived amphiphile

relative to the other lipids was used. Specific embodiments include liposomes
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relative to the other |ipids was used. Specific
enbodi nents i nclude |iposonesconprising 10-20 nol e%

wWGE20M031806 ecul es, such as 10, 11, 12, 14, 15, RGJT/NLD08N50587

20 nol e% SAI NT-18 or SAINT-12. In one enbodi nent, the
| i posones of the present invention consist essentially
of a single type of lipid in atdition to the at |east
one pyridiniunderived anphiphile. In a preferred
i e h '0 e paPile r
?r%?g%lslmpﬁn %g',ztoplglgi e@% y srelfoqgiqlegg"fsru g}r}] {edl’gl(raloatpz)’ tlylv,olg, 17, 19 or

20ns618Yd PAINT- g8 yesapiesphol i pi ds, sphingolipids and
chol esterol. Naturally occurring and/ or synt hetic

| i pi ds n{;yob@ euﬁ:@@hmlent,ft@@thp@nme{sﬁ@h@fpresent 1nvention consist

LaPOR IR o Hielite by GhBtia Rt PatR Rt d2Ek A pyridinium.

AsRHLB BRI $hi brﬁﬂfeoh{fh refdRPsP aﬁlmﬁ%ﬂt NBelifhdsBhies con%phrlse a

I nventi on. |p| constituting the | posones of
pngaametof | tmoeoxt more lipod sy gesfepablypdedédtdd fohmlthaesoup consisting of

gﬁvﬁ@m SH é%&%S%%ﬁT@Bﬁ@idsﬁfP%i‘éﬁ&t@%%%@Mfi dséllg,ocgwing
ﬁﬁglogggﬁ ERltic ﬂgfdo)%ﬁﬁg%p éae;i*l?"clﬁf%% F{ﬁﬁ é:?f)&‘ 21i3BLdme-forming lipid

e ﬁﬁﬂéﬂdl@ﬁ@ﬁé PRad ifybabdhatién with at least one pyridinium-derived
pal mt Oé| ol eoyl phosphati dyl chol i ne (POPC) and

anmbenh 9w@ﬁu§@ﬁdm@pmmqon@mmhe invention. The lipid

h I dyl et h I f bI
g‘?l}ﬁsﬂp{' I &%%ggfﬁasgan%zlﬁ;gfﬁg?rgﬁ%yg tion 1ncﬁi1des
Qhé’@}{ﬁﬁ l}]%lﬂ%g‘ %ﬂl@ﬂ%%ﬁ%lﬁﬁlm%‘ hhosphatidic amds

di stear oyI phospha et hanol am ne. The phosphati di
gangﬂsospd@‘ alpdllypids qihmdphdtldytglsctemlsp laoslpiha)ﬂesdemla'Ehd :

b PepHas AR DR DheS ey et gTmThis g RBF SIS b holine,
H{nglﬁﬁaa?l}l}{ 0 glalﬂ%gqlg?&%é %%l Ig}gcc()) 1e%§9§§ée¢1gafﬂg@ﬁ§,@5& (POPC)

aﬁdldnmag@}lphbgﬂydt&gﬂammae Thaphsygeeidietdeinolamines preferably
| act osyl cer.am de, phosphati de, and gl obosi de. The

pwé@% dtmawwwnb@aﬂ@t&yéefémﬂ@mmﬁs|dm@1m1toylphosphat1dyl

}% 81%18 ‘:’Bﬁlj{]o gﬁg‘%ﬁ{rg%hg}(%gg?%dylet}}anolamlne The phosphatidic
Qélﬂ% SALRYLBIGRNAL dhelides1M ospha i Acisl UEiami AT Shosphatidic

shown that conventional |iposones are rapid
acid, distearoylphosphatidic acid, and dlcetylphosphorlc acid. The gangliosides
preferably include ganglioside GM1, ganglioside GD1a, and ganglioside GT1b.
The glycolipids preferably include galactosylceramide, glucosylceramide,
lactosylceramide, phosphatide, and globoside. The phosphatidylglycerols
preferably include dimyristoylphosphatidylglycerol,
dipalmitoylphosphatidylglycerol, and distearoylphosphatidylglycerol.

In vivo studies have shown that conventional liposomes are rapidly
removed from the circulation by cells of the reticuloendothelial system, 1.e.,
tissue-resident phagocytes present in a number of organs, particularly the

spleen and the liver. This interaction is reduced when using sterically

stabilized liposomes, which can be prepared by insertion of
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renmoved fromthe circulation by cells of the
reticul oendothelial system i.e., tissue-resident

W@ kagospes present in a nunber of organs, parPCTNL2008450587
the spleen and the liver. This interaction is reduced
when using sterically stabilizgd | i posonmes, which can
be prepared by insertion of nonbsi al ogangli oside (GM)
or poly(ethylene glycol) (PEG derivatized |ipids

B, AP AR R BRI i

Wit A BRI dibildyeeiof 1iBbeRdes. el B draédatbd Wath ifert

human in the order of days as opposed to mnutes for '
polyvesrsisdoal a lsiipsisarwed mgpeement Ly theiabiloadegeulation half life
i nol i posonmes with cell specific recognition :
liRdpareRas TBFOTEFt ehdavepsPRROssy OJaprTRg ot conventional
ﬁg&é&ggé')es to the distal ends of PEG chains. Using the

PEG chai'ns as |inker between the |iposone and anti body

| eads t oStaricdlyastabdizedtinbadyobhpbsqgeas wedogell spanfianecognition
bi ndi ng since the antibody is _.not shielded by.the

BYQRerHep gre iogﬁenameipamffgwom@g sé%iﬂgpg@@\ﬁ&t@ﬁtdwtal ends of

PRLPHEE0TEAARE S, 1) PR SRV OBE0 LA and
aRkKBods Geifs touie bhhantd Zeatib&ly-hhpigdf rétddhition and binding since
chem cal ly reactive endgroup such as hydrazide, N (3'-

thy antppdy 1hnef phisptadohaties steaicdbariry, acsiigi ofyPIG. Several
B BB S PRAL e AT U oG R hggughPatizeo
REb e )t tRB IO QbR Shy 4! é%ﬁm‘é%%%sfe%fifﬂlﬁlﬁ?éfﬁalﬁi&l PBG-lipids

vivo circulation tinme of a |iposone fornulation,
anidY achtmiedllovedodivecmdgrony soth psdtysiragideo N- (-
Lipo .surface. In a specjfic aspect,. a |liposo of
mw%ﬁg?t@@prmmat@nmémes BuCngy prditeoRenyleatbonyl or

1At heh.i ne: ' i V€ ot
EPGRRRELA B R0 S0 BARLAGHEhE ML LRAHA, derivatizd .
RPEGagedyipghosphelipid mgeanaddd @l indprosynhbehiGud ciptdlsition time

for exanple a PEG yl ated phospholipid. The |iposone
pk & divpseme fpempladaire e d/ o Bughow AT evinRlarg plopkdtesttiadde

ggg%ﬁ%g%ﬁ%bﬁa%ﬁg{lﬁ oagéll)era(rzlﬁ 1C Ells:]}())e%‘t, & lirp%\sfc%lg of Qﬁg %%esent mvention,
comprises a mixture of phosphatidylcholine and cholesterol in relative
amounts from 1:1 to 2:1 (mole%), optionally in a mixture with one or more
natural or synthetic lipids, for example a PEG-ylated phospholipid.

The liposome itself can be produced through any conventional
method including a thin film method, a reverse phase evaporation method, an
ethanol injection method, and a dehydration-rehydration method. Accordingly,
the invention provides a method for preparing a liposome according to the
invention, comprising mixing conventional lipids with a suitable amount of at
least one synthetic pyridinium-derived amphiphile, and preparing a liposome

according to conventional procedures. Also provided are liposomes obtainable

by a method of the invention.
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et hanol injection nethod, and a
dehydration-rehydration nmethod. Accordingly, the

WO pooesisem provi des a nmethod for preparing a | PEDND2®S/050587

according to the invention, conprising m xing

conventional lipids with a sui]:;gbl e amount of at | east

one synthetic pyridinium derived anphiphile, and

preparing a |i posorre according to conventi onal

pr ocedur ow [ ne nabl e

D o0 kAN B L B PIR A T30S v

thesabeNss Rend b&ﬁ{ﬁﬁedlbﬁécﬂ S:aaneOéﬁl\Mmﬁbd byehsal deedttas
have been removed, can be enulsified by the use of a

homgemzze,rlyophdmdt Arddnelsed torebtaad multdbraillar liposomes.

RistanRtee SreRrganas sy oot Byefice i revBhee phase

1 1.
T T e e

UK @beld 9dahl ) sUnhle npel bpavestclby cswnispalbeé prepared by sonication or

extrusio Sonjcation is gene ally d wth a
%QYHSng%Hﬁ‘lt’Fqne]ﬁ gegerallppgHosmed, th nﬁbepcﬁ soqifier, or a

E?QB%&% {;1%%%1%3{1@% %Eﬁ‘?r%ﬁeg%&%l T DB &&Sr@éd 89 the melting

poi n ["'ow n poOsSOnMe prepara

pbmtlof phs Giped. t hat have not been si zed during
formati on may be sized by extrusion to achieve a

deS| red Eoliewmgﬂgpome péﬂemriave)rny thehipeswmes thatbhayeonot been
arti i ze of th

e BRI BER MR s B hEiaR do e o Red size

PRA 08N d @&a%?%'[;“ﬁh%vﬁﬁiéﬂﬁ%uﬁ%n’:dfq{w%oﬁfeesi%em{boﬂartﬁzle size of
honbgeni zati on ‘'met hod or any ot her “suitable

tlonlipotdnoe ahin etdoadrol Ext thursiigh ameyltiresonar ra ddtiontmethod, an

bi omenbr an der such as the Li pex Bi onenbra
e&&rpa@élrmeﬁwf Rl FeoPpp e Phethogan deiveEenTEH QY Bethod or any

@*e‘%’?&@abl@@@ﬁ@hor@f geore size in the extrusion

ters may generate uni rrel | ar |iposomal vesicles of

speci f i cEstiag$on hesi Zecaaigbowf bypbiihe2Bvad®Oxtrmders,Isuch as
all ow the |iposone suspension to be sterilized by

the Lingx Bwnwnbufgmp Hxgorles{Noghhgrof limds Ine ancogver, British
@of umbia, d&r%ro?a) Bhﬁngalpto% sf’zte(alhltﬁlleze% II"L?SQOH‘?ﬁters may generate
unilamellar liposomal vesicles of specific sizes. A size range of about 200-400
nm will allow the liposome suspension to be sterilized by filtration through a
conventional filter (e.g., a 0.22 micron filter). The filter sterilization method
can be carried out on a high throughput basis. The liposomes can also be
formed by extrusion through an asymmetric ceramic filter, such as a Ceraflow
Microfilter (commercially available from the Norton Company, Worcester,
Mass.).

For therapeutic applications, it 1s preferred that a liposome
according to the invention has a size (1.e. diameter) of up to about 300 nm. In
one embodiment, the liposome size ranges from between about 20 to 250 nm,
preferably 30-200 nm, such as 50, 60, 75, 100, 120, 135, 150 or 180 nm. A wide

variety of liposomes may be used in the invention (including oligo- or
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can be carried out on a high throughput basis. The
| i posones can al so be forned by extrusion through an

W@200oMa8p6 ¢ ceram c filter, such as a Cerafl owCT/NL2008/050587

Mcrofilter (conmmercially available fromthe Norton
Conmpany, Worcester, Mass.). Far, therapeutic
applications, it is preferred hat a | i posone
according to the invention has a size (i.e. dianEter)

lﬁﬁ’aﬁlgllgp Q élcl?égg l?u'p re?e %ﬂf}{ a%ﬁgb rggg%s a} gmailq?nl?a{ﬁellar

ze ranges rom en a

ﬁéﬁf:l@fs QSUWS?;%ZQQg Afex8eialn] @ad@tertdt. frdm, akﬂ&ﬂ 30l#0about 300

135, 150 or 180 nm A wide variety of |iposones nay be
nerdmichesHam nuest mafe(rahbfl UtN 5@ ningo-
ormul til IIar ves referab

| i posone TiposOmed tlhﬁrﬁﬂl %‘\ﬂ%P Y, Gareriss °P§Ws‘71°ﬁea9‘f}}?§
BOnSKGAT At HLBHRS €5 Q}Earﬁ?%%gﬁé'tfo%ﬂg@uﬁQQHb 13¥ome to a

nanoneters (nm, nost preferably 50 to 150

bpmﬁo nell.dbitespecificeleiivery nfgriogsntor diseasmlecedls (mmr]ead to

ot her eficial c stituents, . faqr exanp]e neans fo
mergaieth ‘igleﬂfﬁée‘i“‘rlﬁé Bes ayl & %ﬁb%}l?lp%nfc@ uctigig Toxicity. Drug

apr%%hfn' £ %ﬁﬁﬁ%}y Qlfé]bx%ra'ﬂ&f (ﬁéé%ﬁ%ﬁﬂnﬁﬁwlﬁ)o‘é els%@'?resents a

0|nc ICE oaS|gn

t@%@ldﬁmhfcht oxd Beéryapﬁi@@ tds &li@ edrigeindyof specific sites of drug
anti bo conil 29? ed | i posonmes or inmunoliposones
¢

a@tmregeeh gs é Ahblleng, caniceh chlds frbb‘éﬂnﬁ%ppﬂd eddls o ¢eﬂl§ of the

et f t t
BRG Ao DR Godl Pr b g sl f S BBttt s, A€ lenown
of thdrgrt, %ﬁﬁﬁcmtmemgpﬁém@és Lacn %%'eﬁﬁ;ﬂm%ﬁéb%r ﬁragments
targeting |igands, are known in the art, and includé

‘pimneef risa,vnpg ppedsity Suchudscaaniigediots rcartlfcnkagmteamget cell or for a
ther L‘}q geci fici t%/ fog surfaCﬁ a&t.i g]:n of a

PR %UF%?‘C 3@@ RRFtHent GUCh agpagiopneniip Raspegprovided
Qa?E'i{i’(ﬂ{r LPfke Wit ﬁ%g@&ﬁ?%ﬁ%@ﬁk%xe Lrbfb%%@&"@& iPERY hAegs

eir surface wt argeti ant

trefeidodbosomies. Bite s@emﬁastargmmgais ﬁ@@omlaﬁdley the high affinity
specific targeti ng is often nedi ated by the hi

bfrfdlngtoi} g oL entinders onidieinppeaibe pasisens tlagmatent no.
SRS GRS R B R TR 8 g a8 w23 ER agonts
encapsulated within liposomal vesicles to which are attached protein hormones
(igands) such as interleukin-2. The ligands are capable of showing affinity for
specific cell receptors resulting in delivery of the encapsulated active agent to
target cells, enabling delivery of active agents to particular cell populations in
the treatment of conditions such as immune system disorders. In a preferred
embodiment, the liposome carrying a targeting moiety, e.g., a ligand, 1s
internalized by a target cell. In yet another embodiment, a targeting moiety is
a ligand that specifically interacts with a tyrosine kinase receptor such as, for
example, EGFR, HER2, HER3, HER4, PD-GFR, VEGFR, bFGFR or IGFR
receptors. In still another embodiment, the targeting moiety specifically
interacts with a growth factor receptor, an angiogenic factor receptor, a

transferrin receptor, a scavenger receptor, a cell adhesion molecule, or a
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encapsul ated within Iiposomal vesicles to which are
attached protein hornones (ligands) such as

WO pi00/038ki n-2. The |igands are capabl e of shoR€TYL2008/050587

affinity for specific cell receptors resulting in
delivery of the encapsul ated 2ﬁ%ive agent to target
cells, enabling delivery of a ve agents to
particular cell populations in the treatnent of

Rngliihir%gjgptﬁ% % R W(%‘ﬁ ?}yecoso ngéﬁ&’s 9 crlﬁde L}Qe #GD- peptide,

preterre carry

NG R gelpb@leMTEVY.PPR-geptide)| ABRM} peptida} SM@AIHI?—%e?ﬁd@
t ar get cell. In yet anot her errbodl nment, a targetin

M@VR@MH pegetnde, tE{&ERg\b‘éGlMSaiemyldenCé}%laS IWWﬁ%WDLMK-

pég&é E@bﬁ%ﬁ{)gé&p@{{g Ch y €, Béor 'H%é%%GI]:FG;ntlbodles and

hRTSPIES anhm)oaiésl b@@@ﬁf&%@%&ﬁgé Hﬁatsmgm%hfa% g8lonhts
moi ety specificaliy interacts with a growh factor

ageept erg., dsdadiing€nirdMfhendogliacHi OLl, EGEVEGHR complex,

t t [.] adh
frofegrei! Zﬁséffi‘%%%ﬁqtﬁ?e?ééﬁp Bitargsichpilaaey- Furthermore receptor

g@(jlﬁé Bgﬁgﬁlsﬁg\thﬂ%%g%ﬁsfe gﬁo iﬁ(&;@@hﬁ? p%\cgo?errm modified

gﬂgﬂnﬁﬂs drept i de, TAASG\/RSM—I— pept i de,
LTLRWGLMS- pept i de, CDSDSDI TWDQLWDLMKpept i de,
GPLPLR- phppheemhad@mepspt fiesome comprirgsat G, one targeting

ERerdSEnES Bt CPRGF LPRTE Rtk raB ot SATNAPROI g incorporated in

ﬁiegﬁ §53thA hgﬁ%ﬁéyere RO Bxerbidhl SAWl%ngand molecules

ex, avb noc- 31, cd-90, and ot her cell ul ar
V\HB@@%/QQBBbbeEref@m’nﬂneI hpos)meaemndmg pethd 1rweln|tgmmbmpr1ses

such as ferrin, apolipoprotein E, Iac
B o Bt ik PEt GirebRPIEEA S teRBdR frEMAns %«Aﬁé@ Hindecule as
I b
%%é %?%(Igfr'l_‘ hﬁﬂ?(éuclg :@g V{'}g{zg%g&?%}; drrr%?d(;é% (%ﬂq@}ga'rﬂe s%é'@fhc ligand
isleampbyat £dinkert he | i posorml lipid bilayer. See for

exenpl ary SAINT-Ilinker-1|igand nol ecul es WO2006/ 043811.
Pr ef er ablyyiey pf gesisabh mfgr@m@en@letr@lwée rramtiganodified versus

ERPDAL T AN E TR e D sl 3L hgfygpteraviy tess

g&gierg?%q g,ultclﬁg\g;ﬁ oREmARES D, 0D EF&ebtaAplQNigRBbINGs are prepared
comprising as bilayer constituents 35.8 mol% POPC, 40 mol% cholesterol, 4
mol% PEG-DSPE, 20 mol% SAINT C18 and 0.2 mol% SAINT C18-linker.

As mentioned above, a liposome of the invention comprises an
interior space that can be used to deliver one or more molecules of interest, for
instance a biologically active compound, to a target cell. For the purposes of
this invention, the term "biologically-active compound" is intended to
encompass all naturally-occurring or synthetic compounds capable of eliciting
a biological response or having an effect, either beneficial or deleterious,
including cytotoxic, on biological systems, particularly tissues, cells and

cellular organelles. These compounds are intended to include all varieties of

drugs, including antibiotic, antibacterial, antiviral, antimycotic, anti-
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is bound via a linker. In view of sterical hindrance,
the relative anobunt of nodified versus unnodified

W@20M031806 ecul e is preferably | ess than 5% noPEI/NL2008/050587

preferably |l ess than 1% such as approximately 0, 1%
For exanple, |iposones are prepared conprising as

bi | ayer constituents 35.8 nol ¢ % OPC, 40 nol %

chol esterol, 4 nol % PEG DSPE, 20 nol % SAI NT C18 and

gif?arrq%;é’oéfAlatl\rrhEiepQO%Tér IV% andAgnP% é%l%nggd%?gs an(?an% inhibitor of

nven Ion conp an‘interior s

Iﬂt@écémﬂaia§1gli1%@@ré&cﬂ@tﬂoﬁﬂev@%e@fam@aﬁ@uﬁ@sﬂ|s@1§h%1fs a MAPK
interest, for instance a biologically active conmpound,

oS4 Rla infeibitoe! horrromes, meclpdipdpestideé hphmgneﬁaedtstmld
he term "bi ol ogi c acti.ve co nd"
bRCBRRGSEeaeR TP OPAnTyE SOEE f0inG DrEByRloRtieq or other nucleic

5&@1@%@9&@%@9{ & WrtiBh! dFial m3gh RaRhfl e 16 8HROAREom small
or having an effect, either beneficial or deleterious,

m‘rekﬁedm@RN;A Getloox knpwmm&slmmgntmfemlygﬁé‘ﬂ‘rﬁ or siRNA) and specially
DB e ST s S e A30E)LPain of
RL%]?)\'%}?%S 1|n%l Hijét'ﬁg% g@ﬁé ?}it%s‘r‘s]}qng%?%‘ré;aq{tbgé)mlrs, a viral gene or

amlenp rf@dmfaeﬁﬁ&ﬂowgmdmaratntfg%ml astyjred igsiend&chrahhost
i nhi bitor of intracellular signal transduction

Havetdpely any biedogiprllit Relve sumpoundathwiPK ineffisxply taken up by

i nhi.bi t or nones e ,hornon

bRt HeRBeRORE e sl colam ARk T RUAREFC Ly bferest. In one
abh&aenid BRsdostes c&hpﬁ”s@@[n Wéqhﬁé&o%rﬁﬁaﬁﬂ%ﬁ' dBicRddically active
or a portion of a nmammalian gene, including custom
sorabbundierirg ampuRNA (rad@otike oeh clhgrgeh fort inisbdreref @ protginaceous
RNA or si RNA) and special ly engineered short RNA

ABPEEBF®s which can effectively silence the action of

m cr ORNAN | £} G le@ﬁ bf‘ﬂleg&égeﬁﬁ(ﬂ{\%éﬂo‘ﬁr%elac‘ﬁé% Ro@mpositions

antagomrs, a vir gene a gene

corapoigigan |1fm5bom@taogenhng eozlioesyentidn.i langaierandhodjosome
parti cul arlfy any biologically active compound, that is

mmpw@aom bbewﬁwnmvsyt@agglqwep%ﬁh@a J@ng@mr@@@ e.g., as

btGeFed pREAR bRRGstaefoh hHEbuE el o pEpFghusitl oPBfe
GRFRANESBALLIR RARItAMH @RinsYd6t theeliposomes after a certain time period
from the initial loading of the entity inside the liposomes of the present
mvention. For example, the liposome composition of the present invention is
stable at 4° C for at least 6 months, e.g., less than 10% of entrapped entity 1s
released 6 months after the initial loading of the entity. In one embodiment,
the liposome composition of the present invention 1s stable at 4°C for at least 2
years, e.g., less than 20% of entrapped entity is released 2 years after the
nitial loading of the entity.

According to another embodiment of the present invention, the
liposome composition of the present invention can be provided as a
pharmaceutical composition containing the liposome composition of the

present invention and a carrier, e.g., pharmaceutically acceptable carrier.
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conpound having a neutral or positive net charge, for
i nstance a protei naceous substance. A further aspect

W@Ro0vkz18ps esent i nvention relates to conpositiRPECENL2008/050587

conprising a |liposone according to the invention. In
general, the |iposonme conpositjon of the present

invention is quite stable duri%ﬁ storage, e.g., as
neasured by the percentage of entrapped entity

E%nglaqgg PP #ﬁ%\%gcéﬂ:ﬁé&q% %&g&%{g %a?]{iesc' 5'1"(% lno%'apgglli%&qsotonic
I'nside o € T'rposomnes after a certain ne perio

fleFbéd)8sdtdhid @lerboaRingePs sbRRiRN) anldyHhARE'AR1dtEN. A buffer
| i posonmes of the present invention. For exanple, the

Fibsds oo cabpasideddn b videspraptanal fometonagerstability. For

t abl t. 4 Cf t | t t , . 0., t .
Foopare. ot bespech afievt GO P ePRs 6 s abneTabpetiipout 6.5, i
bptitdakol aadingi ety mﬁ%&st@%%é Mrerd Bl 201891153 AROh AR vidbH Eor

I'I posome conposition o present inventionis
sxadbleat attehCidroof te dreaspp@l yeaties. Higidinkess t han 20%

I AR R s I T AL S T
,' é@&ﬁnﬁfe E%er&reeﬁﬁatc'ﬂrgyee Qg?ﬁﬁﬂyte{)ﬁe}gb%ﬁf)% entration, are
onposition of the pfesen% I'nvention’can be prOV|é%8

age1d p I HEHES UHUbE8An @RNDBE LT bWitablRiagiRir®thdllife, e.g., water,
Iigosone conposi tion of thgéfresent i nvention and a '
barerad aqeeqys sobwaene@dlit Nedlll §-38cebstmblaand the like. Protein,

canrier,. Exanpl es of .pharnmpceutical |l y .accept abl e
Eaoh gt eShar Rt B PR AR S A hlantols FRRERr wp Bpagded. e
%%ﬂ%'ﬁﬁﬁ, @ bitnng Sdextr S9! dHp APvind Mok ieRlsne. SPAdH IRty of the

uffer substiance can be addéd to provide pH optinma
tanpssitioaganshabijusted td-tire phpsplogical Hevdtofi®e?b-Qiiumol/kg with
6. 0 and about 7.5, nore preferably pH about 6.5, is
8PtcoRaPT RoROTEt sOPPPYYISHCR i3S JE6 RS P S dD R ibe O

a@&rm.%&%%owﬁsgggﬁ%m lg)(é; g%eﬁi}fégiﬁgbe}féo&x}%%tﬁ%ﬁ,%&? %nown

entities. Histi

siirilezaeiomyleghiqratl e.g( HisPEBration. The resulting aqueous solutions
nor phol i po- tqylsulfonate (MES), succinate, tartrate, .
By e packiaged: fppusalor filkared wnler agepbis centitiansornd hraphilized,

ﬁﬁeﬁ%‘gﬁ?ﬂz&%{e%?é%ﬁtb%{]r?g %(‘)mglrlge%’ W%tlfli etl q e!r?lecaa@{ureioﬁg Inedium
prior to administration.

The pharmaceutical liposome compositions can also contain other
pharmaceutically acceptable auxiliary substances as required to approximate
physiological conditions, such as pH adjusting and buffering agents, tonicity
adjusting agents and the like, for example, sodium acetate, sodium lactate,
sodium chloride, potassium chloride, calcium chloride, etc. Additionally, the
liposome suspension may include lipid-protective agents which protect lipids
against free-radical and lipid-peroxidative damages on storage. Lipophilic free-
radical quenchers, such as alpha-tocopherol and water-soluble iron-specific
chelators, such as ferrioxamine, are suitable.

The concentration of the liposomes of the present invention in the

fluid pharmaceutical formulations can vary widely, 1.e., from less than about
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buf f ered aqueous solution, 0.4% NaC, 0.3% gl ycine,
and the |ike. Protein, carbohydrate, or polyneric

wee@bioisger s and tonicity adjusters can be addec/Ne2098/050587

gel atin, album n, dextran, or polyvinylpyrrolidone.
The tonicity of the conposithg%can be adjusted to the
physi ol ogi cal |evel of 0.25-0 nmol / kg with gl ucose
or a nore inert conpound such as Iactose sucr ose,

H‘H%% fJgua C]PQ Br %%)féa{st%[boulg %SFO%%Epa% LERTDS m éj(?’/o by Welght and

sterilize convent 1 onal knovvn sterl i zat1’o

el el Luesed @rﬂnarlgybfl ifhui @l @bl es, MiScosasel, ek Jirmgeeedsnce with
sol uti ons nay ackaged for use or filtered under

blseepammdan qu s‘plchnmlst,r@plloml seterdied ther ¢xe0phle, thedoncentration

t t
bt it roredt to i dpe it afardiafed FubdieteSime. This may
b %gf’ﬁﬁ@la‘fﬂ”@@sﬂéﬁl@ it p%l%fén%é ﬁgvﬁfg‘ﬁﬁiegoél;l&‘%fms associated

pharmaceuti'cal |y acceptabl e auxillary substances as
cagestizd Heartfphoe oredeyephhspeattegsioal Adtmdatuvehs lipseaine

pH adj usti ng and.buffering a ent.s,
BEF%@F%&l%éﬁW%HHOQ%@mPQ%’ ¢ dF“é@(téﬁ% E@lél%mﬁyubﬁ diluted to

BT s Goc PR RERAL R BRI R B4 PR o RUARE Ao
| i pOSONMETE Y SPEREA T 1iFs0hTRCh hudken hdeRittba Lotn@obititt administered
agents which protect |ipids against free-radical and

riBidgpped awiotaraveraldantgesios @X@trmla@be perpeplar|therapeutic entity

B EPPE g RPaHTTnes i AindrEaiant BEChEegled Mhe type of
f1§6£drﬁé@%1 u@de afiHlitthe judPBeneRE et eaﬁic% q&eﬁe%uy, the

| I posones of the present invention in the fluid
piveumi of phiacelactotinall lapdsonse o(anpvsatlybnvachairystelreé will be sufficient

f I th b % al | r | east _about
0 4okt %er%ﬁtﬁgﬁé @%gatl%% 5‘9%&@}6@%“ apthgrapgutic entity.
Sel ect edppg 'q%%'ti!t% ?élhfak a%eﬁfﬁlzér’ﬂ?ﬁo o}lries&ggig&élﬁ%n necessary to

etc. I n accor arti C

aellmwn @thatap@utﬁ:allgceﬁ@dth@lbs@xmmletémlned by routine in vitro
concentration nmay be increased to lower the fluid |oad
asddeivavemerhods coanem an the s ohdyubhteshing: iSea! Wrigrample, D. B.

BEREHE P IoSREI BB RaRE g etone)- ilan bkt patigpoces

PRUE MRV AR ERATLWW, 2008 MRlrhY8hdically BEEGH R dosages for various
therapeutic entities are well known to those of skill in the art; and according to
the present invention a therapeutic entity delivered via the pharmaceutical
liposome composition of the present invention provides at least the same, or 2-
fold, 4-fold, or 10-fold higher activity than the activity obtained by
administering the same amount of the therapeutic entity in a conventional
liposome formulation not comprising at least one synthetic pyridinium-derived
amphiphile. Typically the dosages for the liposome pharmaceutical
composition of the present invention range between about 0.005 and about 500
mg of the therapeutic entity per kilogram of body weight, most often, between
about 0.1 and about 100 mg therapeutic entity/kg of body weight or targeted

organ weight.
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phar maceuti cal conpositions conposed of irritating
lipids may be diluted to | ow concentrations to | essen

WO pfobasasad i on at the site of admi nistration. TPET/ARRZWSDS0587

of |iposone pharnmaceutical conposition adm ni stered
wi || depend upon several factaors, for exanple the
particul ar therapeutic entity trapped inside the

| i posones, the di sease state being treated, the type

of i DOSB1 ner %%l]n%%%? NS Ay Ceﬁ.ltl%ﬁcl ﬁ%as%em% c8m|pos1%10n of the

clinician. noun ceu

brdre80 My RO ﬁ)l*efiﬁr@@'ﬁb Rl e @rde nj&aaBl¥ bithie€Rk a liquid
to deliver a therapeutically effective dose of the
gdmomraﬂusmﬁempe aveevient $alyd fories subahletior sfvlutlon In, or

har maceut A Me_conpositi on nece
TR, Bt sRRRAET pEOERS ik an AEE 1SR peSoared. The

9&5%5&1%%%@%1%8 %b'fﬁﬁnh[ht\éﬂhhﬁ’o Qﬂ%n'té‘mwck{é’te'?ieﬂa%@&sor gel capsule
common in the art drug testing. See, for exanple,
ﬁ):coBdn%J’dﬁhﬂﬂQWﬁ\méthO@ahndﬁhE arE. K. Rowi nsky (editors).
Handbook of _Anti cancer Drug vel opment, LWN 2003
Ther apeut e ém0§0@1ef0@€m%tl%§ b@sp?%ﬁen@ ARyegifdon can be

I
%ﬁ%tr e%gedcmeemd} ?orgfc 1%}3%]%9&%”%3 t fbs&}h%h ﬁllé'y (iepend on

art I hventi on

thetapdtibhoratitédde Etﬁh'g\tﬁéaﬁt@dVPassiml% atmﬁfxﬁmgufroh%htes include
| i posonme conposition of the present invention provides

Hyetteerss, byheareateral gputes sushdis iptraynyscwar,19ilfcytagneous,
he t t han, t.h tivit
R endtE: iy kOS8R GaBE h e, Pl inra-epidural

fitkhihechl & &Hﬁi/se%fs'v@él%s bk POSQTE], foi%hBNél%ﬂcofbc@é’lt vaginal,
conprising at | east one synthetic pyridinium derivéd

tmpéalphi belmdyprcal.g.y by mehalasmge 4ok she tde@iverpolbpesomally drugs

Pl et s Benat. Hsuhotoe the GRerHa evous system,
Pﬁiﬂdﬁpﬁ%@%‘ﬁmﬁgﬁhﬁ%@gtﬁﬁ{ﬁl ?hk&g&ﬁg%ute gggyoﬂ@& ﬁﬂ%ctlmo the tumor

ten erapeutic
entortwockignain oty d weligbty,@r CBDYed 6ﬁp@1ftgaﬂaﬂvadgémtdg@ See Saito,
one enbodi nent, the pharmaceutical |iposone

@babo@anman%eaﬂfﬁ]é vle€bmm: 307ed? TDrR004; M@p%@& ads Ja Neuro-
BPRLGR.RG B8, briSEvRPh muf chPortlrdune i fo PEuLAD avpliea
&Pt19ELOBuHBeeQ Sustained release, pH dependent release, or other specific
chemical or environmental condition mediated release administration is also
specifically included in the invention, e.g., by such means as depot injections,
or erodible implants.

It is desirable that the average particle diameter is 400 nm or less in
the case of its intravenous administration. This 1s because a liposome having a
particle diameter of exceeding 400 nm 1s cleared by the liver, spleen and the
like reticuloendothelial system and the lungs.

Also provided 1s a method for facilitating the delivery of a
biologically active compound to a target cell that is not specialized in
scavenging and processing particles from the blood, comprising the

intravenous administration of a liposome according to the invention which
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suspension in, liquid vehicles prior to injection can
al so be prepared. The conposition can al so be

wWo roas@ded i nto an enteric-coated tablet or gRCT/NL2008/050587

capsul e according to known nethods in the art. The
| i posome conposition of the present invention can be
adm ni stered in any way which ¥ nmedi cal |y acceptabl e
whi ch nay depend on the condition or disease being

&grgg%{s‘lg% ﬁ%%slglggpég?caqg}rn&&llf‘et Eo%i)ggn&.ogtfﬁf'thieg %lls%g&s relates to the

] arenteral routes such as
1188 bRATSEb e, acstidiHE a0 &RY $nvértisr@¥§deUSery vehicle to in vitro or in

intra-arterial, intraperitoneal, intra -articular, o '
prvoriatesiuga ratubstaneeachiateatest on aduhgetscelbishaigb mogspecialized in
oral , nasal ., ophthal m c,. t al

i nal ical, .
Siitienatiss an/op Drofea plE b peHIFE RrefRbf sidlarget cel
|4 R98aBRHIm FhH IS ol POHLiRERE ACALH A1 tRIIE NEpithelial cells,

invention, to tunors of the central nervous system a
slusele skt biraedeallst nacveacd] B, sknf cdisphaaf cdlle shbpets @ffgpgogenitor

directly into t tunor, (g _convecti on-enhanced .
%i%\?@ldyl?erb"’ryt% Or%p%ﬁfeﬁ%}lyi ng@geglﬂgsa@% endgthelial cell. A

i | 4. . X
3o SRt FRaRRES e il RyefARETAo Rrance
flacRita2096he fhegeRapdsiivésnst Abioledisgllpactie esipyund to
applied to tissue surfaces. Sustal ned release, sz
gedethedal celds, dasmstance T hdfo-gpavatadcendnshibal cadks. Thus, a
ﬁnvironnen al, condi tion ngdiq}ed r Ieasg del; hicl

HATHPS AP AHFARPGasheredy 15 pLE T iagEP S Yre M itfedr igndgipeery vehicle.
i nvention, e.g., by such neans as depot injections, or
erodible inplants. It is desirable that the average
parti cl eAtlioaprewveted s theOisenfcer libessné actdrdimmsetlof invieation
i ntravenous  admi ni stratjon. This is because.a liposone.
FRIVPHEIS a%}etaisapeezm%lﬁgwé Y Gretiyg cormong d4 g hsEiy dts 1nterior

r : | Ve - '

SR SR AL K SPLER G LS oty o
ptierivdedtd sn@ofidBgododnie tagdtituleats, Tor the ndalufuetureof a
a bi ol ogicall % active conpound to a target cell that
e dieameplelor dhi zeentimericafvangh ghapuiconbesysphign, tissue
Peagretnle%&gn réﬁgi‘rf %b%lté)sogx‘ m%%g@(gﬁcsclhggaéehgssociated cell dysfunction.

In one embodiment, a liposome provided with an EPCAM targeting
means and encapsulating a cytostatic compound 1s used for the manufacture of
a medicament for the treatment of cancer. In another embodiment, a liposome
provided with an E-selectin targeting means and comprising a p38MAPK
inhibitor is used for the manufacture of a medicament for the treatment of

glomerulonephritis or reuma.

LEGENDS TO THE FIGURES
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i ntravenous adm nistration of a |liposone according to
the invention whi chconprises said biologically active

w@ovposnste A further aspects relates to the useCDNL2008/050587

| i posonme according to the invention as delivery
vehicle to in vitro or in vivag Jntroduce a substance
of interest in a target cell titat is not specialized
i n scavengi ng and/ or processing Iipid based particles.
t ef el | el gc fromth .
E §u§£ ?(*)Angll‘% ﬁltgaée?f %Bf%ceﬁ osf rﬁ E%egfl{tgn Ingmfunohposomes

ﬁﬁHBVEmlﬁﬁ"lg@tédeﬂd EqseR!’c@irﬂ(HiEB) §r VtyMe1 ¢ECIAM) §ikls ﬁnvestlgated
cells, hair cells, subsets of progenitor cells, and

beristyg égublwma@hqiabel@dmnyentlhealt apgomeselile. athamt synthetic
end theI| cel

Bep AeriEd cmnRin o B R P RERanY degradable ester
Emegﬂe&ﬂ Fsc]to'l‘@at@tlﬁragﬁitiﬁgﬁ tg %hé Yl%hydégfraaa&eqhﬂwﬁﬁéé%ryloleyl

active ctconpound to endot hel I al l's, I nstance
diltfear- hmth@/aamlofemcdmbheﬂwtaboheﬂm ﬁollomlmg eralok:ywsssoﬁm as

B Foigry cobim 18 a6 S TNSOiP Rt G G aeigracil will be released
fﬂoﬁ??}%@eﬁ% F)th %u? %rg dlﬂ\ﬁ?nf'}llé) Efﬂgﬂa& t{céﬁgg)hl%;nl elt gr will

east one o IC& |ve conpou

ratheld assoshaece aai’dldtﬂﬂfs ﬂh@%{/ﬂ@riﬁﬁo idg cbhpériielt hayure of
and/ or attached covalently or otherwi se to one of the

hppmﬁ@legmﬁkttmru Bi]t és shownt mepareriu dde e '6f rafio does not

t f t t h
PR ghmon srtoprag ity EeraficafiPRani EehPa bEbedrobysis of
81%1@@6&&10 F@'@ﬁﬁ@ﬁ% BSeRG 2 ﬁ%@ﬁbém@ﬂ%ﬁ& %E k@éiﬂt {DafPQignificant
enbodi nen a posonme provided with an
haddyéia ghfmbnbleamﬂ)ehﬂbap’stEﬂElemgmamu:Iylmhabscunes In panel B,

C%%ngoun OB e PSR Bmos 1 RLDURG s GABBRFROAL thes
PR PSR indRd I&Jhs/ﬁg%gikﬁhﬁ% BEE e?{tg{é%l%a ges). It is

conprising a p tor 15 use

seewhabhtitlee phme limdoarsenn dfficidnbl be dagnelad 19f specialized cells.
%Lonerulonephrltls or reuma. LEGENDS TO THE
sgartdeixesae @fnnhd@éfprlsL(pblorm@@@s S 1yt lysosomal

n sel.ecti i.n, HUWEC ted, t
B0l B gy S O ey R b SRR Bl g

_ %ﬁﬁe o ubiEy hagiol<APEIBIE capvNinabated foP ARGt hnéi-E-

hout synthetic

selectin immunoliposomes (without synthetic pyridinium-derived amphiphile)
that were fluorescently labeled with the lipid bilayer marker Dil. The
liposomes have accumulated in distinct intracellular vesicles, while there 1s no
indication of redistribution of the fluorescent label over cellular membranes,

1.e., the liposomes are not degraded after being endocytosed by the endothelial

cells.

Figure 3: Liposomes according to the invention were prepared as described in
the general method and comprising the indicated amount of synthetic
pyridinium-derived amphiphile (in this case SAINT-18) or the reference

cationic amphiphile DOTAP. Liposomes were stored at 4°C under argon during
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pyri di nium derived anphi phile, containing the
nmet abol i cal | y degradabl e ester chol esteryl [14C] ol eate

WO p00ashisté on t o t he non- degradabl e [ 3H] chol est B€T/ND2O§H50587

ether. In the case of proper netabolism follow ng
endocytosis the cholesterylestﬁ% I's hydrolyzed and the
liberated [14Cloleic acid will-*be rel eased fromthe
cells into the culture medi um The

%}g -%?ol gl%gﬁﬁr_}ﬁfﬁl vl f}l somv}g o}&llrtlcqgg%z% B33 8%&%’2?8 &18le

|o RS veni ent neasur

i estedr ted WQNﬂeﬁﬂm[l%]ht At sihsRaNetorp rhédel 380

3H 14C rati o does not change upon prol onged

smhmbapnmartnclﬂjan@bfrzwgm plee a@lymwecghmgdnod@sﬁ)@taoare presented

chol ter 4C] ol eat a..24.h. i ncubati.on did

Ao e Shite frain ot Snéiih Frofd s iy heat §9faimae
rggloﬁgyl-E-selectln |nnunollposones I n panel B,

he degradati on of imunoliposonmes by HUVEC is
conpared to the degradation of sinilar Iiposones by

k‘ C21 cells (peritoneal macrg phages) i s shown tha
REULa e LIPQROSifey CEuRr 1 pe a8 qsy’rlla a%@h%aéaew method.

Eg(ﬁocs ﬁiészv%jr g]%ﬂtsm ﬂh%?ﬁl%@%@ﬁxéﬂ%}r bllgl %Ec%ﬁie@%?‘ o%f the laboratory

ors or ogul ne S0SO
petragatéan tendheeatiad (ROAT) ﬂhetgfeadiibbh@@ (vasell A)sasgidbnce (panel

%(hjat a not shown). Figure 2 : TNFaactivated HUVEC were

olibated/ Haeram hPartitle sine wis anebized dtrihgnoliqeded fsees by
th di d

e gy Pl ene b h b e o ohE R shFop Hazyiste

ARAKEEr B the VHRirhé Wb‘ié’ﬁﬁ%% rﬁ@&@ B&EHAM pdntdl 84 sldaCh sd of 3

intracel lul ar vesicl es, le there is no indication
of 4nnadesdnddnitlippsonfe pma@atauomsescent | abel over
cellular nmenbranes, i.e., the |liposones are not

degraded after bei ng endocytosed by the endotheli al

%ég% ng_g#(gsg)n?’es xkaé’}ﬁPegﬁgelé%% AtAged %{:ﬂ‘ ?ndr@gl%ﬁ]lg eg(ﬂounts of

as desc e general netho
pﬁﬁ[mslmgletﬂvedlamiph@ﬁﬁké diposoinef areyfinllyadize stable when the
g)irldl nium derived a h|Ie in this case SAI NT
Hayerelsifarmpdaed ‘t‘]éhl Hi AN Bbt.abboyg @&mée% to 25
t § ri:-ngt he ti
mo(r]f c@r?%&qulp%%ro%’%é] %glr e Sﬁl;éeh é)néensa t;e;{gte oto(é)? Ehelr size
stability.

Figure 6: Calceine release from liposomes as a function of pH. Fluorescence of
the liposomes was monitored while incubated in buffers with the indicated pH
1n 96 well plates in a standard fluorimeter. Calceine release was related to
total fluorescence of the liposomes measured after treatment with Triton-X100.
Data are presented as relative release compared to liposomes without SAINT

or DOTAP (mean + sd of 3 to 4 independent experiments).

Figure 7: Calceine release from liposomes formulated with 20 mol% SAINT or
DOTAP at pH 7.4 and pH 5. Fluorescence of the liposomes was monitored in

buffers with the indicated pH in 96 well plates in a standard fluorimeter.
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indicated tinmes by dynamic |ight scattering using a
Ni conp nodel 380 subm cron particle analyzer in the

wa logmisei ghi ng node. Data are presented as sPCENE2008/050587

value for 1, or mean sd of 2 to five independent
| i posonme preparations. Figure . Li posonmes were
prepared as described in the g?i)neral nmet hod. Li posones
were kept in ther nostated water bath at 37C or on the

b%?c%rl% 9{1&? r%latea%gn tLEl 'T’i‘ﬁ:p%é‘cr é%?glg E89/3<§m§ 5neasured

sence presence ( pane

afeH lﬂ%eatﬁfblhﬁ: |v(21|t1@ 'I&htbﬁ X2S0 alnatayaﬁédplaéseht@i hodélaatvedelease
times ﬁnam c light scattering using a N conp nodel
@

@80ps pesopaes Welheuairdi e or DHOTAE Watame sdeif ghiondg

THirosEAGRhe P BESTS" 5RosiDap conwaEl gkl 84 b <0.05 compared

L BRSYRS: YAIt4iBheP ROIRSARSE! | bed with increasing
anounts of pyridinium derived anphiphile. Liposones

are fully size stable when the bilayer is fornulated
thOt % SAI NT C18. Ab d 20 to.25
g%ﬁ@r %éf%rngwlo%e&qrvaa%ﬁbm 53%5@%? gase lypuicfiasomes.

gatfdrlesée%cle(?)l?%ﬁe th'f)?)'s{)m%%, %@assﬁl%mﬂoﬂréd’ n §E %VE%IFgﬁate 1% '3_1' standard

celne release " 1rom posones as a

AuusoheseenCelceied Medslemé@ prlsulvee d idturt dwtetmmi thén of total
i ncubated in buffers with the indicated pHin 96 well

Huaressenee of Hredipraomes m@awsﬁdeafteme@émﬁét mathe dsBonga%100.

RS GFE S pp AR TP Somb b Bl ies without SATNT
B WI‘APerﬁ%nr:@lsétoE’%%oréﬁirﬁﬁfp@n@@ﬁpéﬁﬁéhﬁl@nké)p05OWES
wi t hout SAINT or DOTAP (nean sd of 3 to i ndependent

experinments). Figure 7 : Cal ceine rel ease from
0SO rmul.ate 0 nol % NT. AP a
FER5R T TR B Gl LAGRC oy i rbplielo 2 Ahanth ipbsomes
t I
OO AR AR e e P Sl e céﬁﬂgﬁ%ﬂéﬁiﬁ%%%

fehailated aitlo2@imdlPusAENTe Mo edB: tine: - El-mmﬁ’e&nmunohposomes
measured after treatnment with Triton-X100.

Dat a
prdxevtANE. Panel ¢yventaggetageliposomes with 20 mol% SAINT Calceine
release 1s most prominent with targeted liposomes that contain SAINT.

Figure 10: Uptake of Dil (panel A) and calcein (panel B) labeled liposomes by
HUVEC. Non- and TNF-a stimulated cells were incubated with the indicated
liposomes for 3h. Uptake of liposomes was analyzed by FACS. Data are

representative for three independent experiments.

Figure 11: Effect of E-selectin targeted liposomes formulated with 20 mol%
SAINT containing Interleukine-8 (IL-8) siRNA on expression of IL-8 in
conditionally immortalized human glomerular endothelial cells (citGEnc). TNF-
a activated ciGEnC were incubated with E-selectin SAINT immunoliposomes

containing siRNA (either specific for IL-8 or scrambled siRNA) for 48h.
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conpared to |iposones w thout SAINT or DOTAP (nmean sd
of 3 to 4 independent experinents). * p <0.005

weopassb to pH 7.4; # p <0.05 conpared to | i pPGDNERN08/050587

contai ning 20 nmol % SAINT. Figure 8: Effect of 10%
serum (v/v) on cal ceine relea§§bfron1liposones.

Fl uorescence of the |iposones s nonitored in 96 well
plates in a standard quorineter Calceine rel ease was

gﬁpfﬁ#és% o%gofafL Qe %gggsrlgﬁ af% 19%eo{ 8{7 fhﬁl ﬁ&‘ﬁeﬁgsented data

posones asur e rea

J@mbcﬁm}ﬂ@ex@}m@m presented as rel at [ ve rel ease
conpared to |iposones w thout SAINT or DOTAP (nmean sd

of 3to 4 i ndependent experlnents) Fi gure 9:
NFaac ed HUVEC mer ted for 24
FeBEemat Ham - eri0 B oL RARER oD piiar FibYe 11: Bifect of £

%Bbtlg”tﬁ RE4 'lﬁ)olsgl‘??ég %I‘rﬁgﬁa‘ﬂgg SvitRRoUhalE @SAVFNT‘ agf containing
| % SAI NT. Panel B: anti-E-selectin inmmunoliposones

mRIﬁAum & NBV RapemaGniddiedl geta@gtnlet transivemedi éritlo2Belioma cell
o ;

bt ek e S5 e BB, L and

P50 B, B B L Ay Bl ot v

100@ phivlihhfoedi3M. tThet dféedtadf SR Wweépostiipsed by rafl-time PCR.
take of |iposones was an zed by FACS. Data are
pre@@éeﬁsmn Ok Vitoeadharap 1 ﬁ@]ii)@fi%é‘?d wablpEppsaspes was compared to

TR s ielR P s Atk R RL fysenBEPATESD.

Interleukine-8 (I1L-8) siRNA on expression of IL-8 in
conditionally imortalized human gl onmerul ar
endothelial cells (ciGEnc). TNF- aactivated ci GEnC
were incubated with E-sel ectin SAINT i munol i posones
contai ning si RNA (either specific for IL-8 or

& avriph g6k si RNA) for 48h. Suppression of 1L-8
expressi on was anal yzed by real-tinme PCR Presented

dbbeevwatens ugmlone experinent. Figure 12:
Down- r egul ati on of VE-cadherin expression Figure 11:
Efttss truprormacreds factohpget ed | posomes formul ated with

%%ATH'- %)sté Mlé.r%‘ﬂ s?(ﬁ{bts%rph{lﬁecule 1

HUVEC, human umbilical vein endothelial cells

Dil, 1,1-dioctadecyl-3,3,3",3 - tetramethylindocarbocyanine perchlorate
SAINT, N-methyl-4-alkylpyridium chloride; SATA, (N-succinimidyl-S-
acetylthioacetate)

DOTAP, N-[1-(2,3-Dioleoyloxy)]-N,N,N-trimethylammonium propane

Liposome preparation.

Liposomes were prepared as follows. Lipids from stock solutions of 1-
Palmitoyl-2-oleoyl-sn-glycero-3-phosphocholine (POPC), cholesterol (Chol), 2-
distearoyl-sn-glycero-3-phosphoethanolamine-N-[methoxy(polyethylene glycol)-
2000] (DSPE-PEG) and 1,2-distearoyl-sn-glycero-3-phosphoethanolamine-N-
[methoxy(polyethylene glycol)-2000]-maleimide (DSPE-PEG-Mal) in
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si RNA on the H5V pol yoma m ddl e-T oncogene-transfornmed
endot helioma cell line. E-sel Saint-o-sones containing

wap@ei031886 si RNA f or VE-cadherin and scranbl ed BCTRNB2008/050587

were incubated with H5V cells at the concentration of
si RNA 1000 prol/m for 48h. The effects of si RNA were
anal ysed by real-tine PCR Th xpressi on of
VE-cadherin in cells treated with i posorres was

FRIRALES LT AeA! 0 Rl Lo (ALRLLERLY: SEt iR Hheig of 55 40

a are prese revi a I onsS use

TNFa, diédindi@cledsicsd hagb8én prodetvd,| dis¥AsediRky€Bhbxane and
adhesi on nol ecul e 1 HUVEC, human unbi lical vein

Broodiledd. AVhew ingligited, 1-rhethgil defciri8alipleg))mehyl-pyridinium-

B Beid: S AEL Y| Lndocer bocyeniine inerhlor et e, SANT, ¢ iy
QNV%%C% Hdd sy |of§l§&§hi61fﬂﬂ'0@mp@t Whéﬂﬁﬁroprlate trace amounts of

(2,3-Doleoyloxy)]-N N Ntrinmethylanmoni um
[ﬁIcB]@hntestexpmsleybemeewarchmhaiestetylpbé@]mﬂxeamewer@ ndped ¢d the

as foll.ows. i d st oc ns of 1- )
PHIRATELPR a5 %P@Bsﬁfe%ﬁ ledag esf%fi) W@ﬁm RearkpopEppectively.
B POk P e P bent sndcaniocal 96 SFaRRRE RITREIRI S o

0pRlwed Q&d@ﬁﬁ) Qdé/ﬁpid) mliﬁﬁ@]as(lﬁaﬂﬁ‘t&E@'h@h@lds were then hydrated
|, 2- di stearoyl cer o- 3- phosphoet hanol am ne- N-
{metfh@qs(mﬁfqre&lﬁyngfh& apryym@xwﬁmzenmwe‘z ethanesulfonic acid

&%S 5 E%\gﬁ%[)wgg ocg}glqnaz}rggtg?lp(gu%@(lgglon c&)a?gmang 100 mM
Ealddin tehé‘ ﬁﬁé&@éorﬁ@é1 P(ﬁ%‘i’ed‘bvte!%é’ dEid deRpéated gkt%ﬁ@io‘ﬁe(q 3 thmes)

cycl ohexane and | yophilized. Were indicated
thwetghypoldegrbosate iltere(lJstat, r@/dtmibyrdgdlMIAu b mode size 50 nm,

( SAI NT- saddedtot e li m Xt ur
Pﬁ’é‘lgcaabééz RETSEMOE RIS ( %pes&h aeegwedff Cf’cW@ Smum of
POPC. r
E}{‘pesterﬁ&ﬁm S hﬁ e HoBRbR.cBh ﬁmtlbody (H18/7, kindly

[3H c choI ester
piatiled b?&irﬁM\E(&ﬁnbﬂdﬁd th oBbé’teana@aTU SiA) @msaishlalated by means of

ﬂﬁgﬁ%ﬁ&;@lseacﬁ%ﬁ{oa%ggatg %gnrdago?lkl))llgd gg;ﬁggfmmme group at the
distal end of the polyethylene glycol chain by a sulfhydryl-maleimide coupling
technique [2], exactly as described before for albumin [3]. Control
immunoliposomes were prepared as described above using irrelevant rat IgG
(Sigma-Aldrich Chemie, Zwijndrecht, The Netherlands). Control liposomes
without antibody were prepared from the same lipid mixture but, instead of
being incubated with antibody, they were incubated with cystein in a molar
amount twice that of DSPE-PEG-Mal to block reactive maleimido groups. The
immuno-liposomes were characterized by determining protein using mouse
immunoglobulin G as a standard 4 and phospholipid phosphorus content 5.

Total liposomal lipid concentrations were adjusted for the amount of

cholesterol and SAINT present in the liposome preparations.
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For fluorescence m croscopy and confocal |aser
scanni ng m croscopy, 0.5 mol % Di|I, was added to the

WO e@oM318Pxt ure as indicated. The |ipids were tPEHNL2008/050587

hydrated in a Hepes buffer (10 niM

N- 2- hydr oxyet hyl pi perazi ne-N -2-et hanesul fonic acid
(Hepes), 135 nM NaCl, pH 6.7) i n an aqueous

sol ution cont ai ning 100 mM Cal cein. The | i posones

b oot 0 B i e FRATL P PR Ao BRI o Nicomo

ic@el)el 380 m@sa&nmoﬁrparu&lmnﬂyaéﬂth PESslunge feighe8mMmode
é)O Vancouver, Canada). The nonocl onal nouse

MPrearticlesiisiog systernbbdatyta Bagiara, KiAdISApr ovi ded
by dr. M G nbrone, jr., Boston, MA USA) was
t hi ol ated by neans of
Nellesddtitthgy! - S-acetyl thi oacetate and coupled to a
mal ei mde group at the distal end of the polyethyl ene
BIY¥BIC whed actbyat@dsmithﬁE/NFylfer tied @i dicake doonyel pergpd. Liposomes

SR G RSSO Ll A
%@ﬁgéﬂeaicﬁixg%bﬁﬁf &Hﬁh{%@s bg(geq g%’ﬁ%g%ﬁicﬂlt q%lgi(é'\%laﬁ eidalrl%%s)omes, cells
went hhdceldi qapﬁ:@rm&thnldmﬂth@nhb@b@Iuomm peehahechd feqﬁa)ved and

the same |i EI d m xture but, instead of being i ncubat ed
oplisnware Mesagd feme yimes w1 BBisaGellswene hestleped pada

PRUBE TRl ot e GEmb 0l L iR SF%%EF%I\{B‘F} 8 T forescence

sharRes B hieeoRfocdPlaeisPANeinR At @bl Ilﬁgumiéﬁs were
i mmunogl obulin G as a standard 4 and phospholi pid

pbdsphedus desntibad abovd. d\datrobmqquswaaperﬁopmd Wlthm 1 hour after
oncentrati.on mere ust d f.or the
SRTeaE Sheing r@l%%& b i Refaod P §>o\%s no change in cell
P C
ERRORE, 2% l.fﬁ%ééussé%ﬁfé Ry HERLATELY oS By RRIDIE during this
pakigilcron particle anal yzer in the vol une wei ghi ng

node (NI COWP particle sizing systens, Santa Barbara,
CA, USA). Cell targeting HUVEC were activated with

Iﬂdfgxﬁ md he i ndicated tine period. Liposones, either
rﬁa [ o?‘%gél ed or fluorescently |abelled, were added to

IhenedllsosbRlestthegeted to E-selectin or VCAM-1 on TNFa activated
endothelial cells are readily endocytosed in amounts that are comparable to
the endocytosis capacity of macrophages. However, unlike macrophages,
endothelial cells do not process (degrade) the liposomes (Figure 1) and
accumulate them inside vesicular bodies (Figure 2). The absence of liposome
degradation and/or destabilization results in retention of the incorporated
drugs inside the liposome and consequently in inferior pharmacological

efficacy.

Liposomes formulated with increasing mol% SAINT are size stable for a period
of over 2 months when stored under argon at 4°C. Formulation of liposomes

with SAINT results in a slight increase in particle diameter from 90 nm for
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indicated tinme. For analysis of cell association of
radi ol abel ed |i posones, cells were placed on ice at

WO beoesidgoof the i ncubation, the nedi um was renPOBENLZ008/050587

cells were washed for 5 tinmes with PBS. Cells were
then | ysed and radi oactivity determ ned by liquid
scintillation counting. For fldorescence m croscopy
and confocal |aser scanni ng m croscopy i ncubations

BB EL G, SR 3505 ABP Ko oL PRRARALESieh 20 mor

SWIMFlgﬂre BT dshull 15 Wéf@ccﬁﬁﬁfa@@l ﬁoh%(%o&‘)@é‘s d¥@dtaining 20 mol%
chaﬂge in cell norphol ogy and inmages of simlar

Bt i ovon-mem dimepr crfuwiibllioidofiengisedi s Iedikeged nucleotide
@%EliULTS | munol i posones targeted to E-selectin or
Y- on TNFaactivated endothelial cells are readily
endocytosed in anounts that are conparable to the
endocytosi s capacity of macrophages. However, unlike
Eqmrsopmg’esmuéﬂHédtmﬁhi%IN’EIdiSpldy atad sipe etassity at 37°C for at

f Ci\/bgt QE‘P léb%@’g}?ézmgzgig%%n%}%ea%gé %}g%l at ef’}v oM . an
| onﬂ;ggg ?%@Eiz@&f@é}d-f fof 3 %ﬁr@aﬁidd Ze@%%&ﬁ lkea%‘ijobﬁl in

€ I ncorpor at e

térﬁp@ﬁfﬁr@ﬂlﬂlg@@@ 1130 UH@WeXIet Mt ﬂhfeq;hwiolagﬁﬁnyc‘z@lmm abmperature
efficacy. Liposones fornulated with increasing nol %
SN Hreeinsireasesimabipaeater afiep @i lodf Bicubasionzvapretyslimited for

d Fo
HBERuhe L R e Baitnd’s PR OEHh Finiheh amuniphite. For

H bidRbefAHAMBEAT whtPoD AHINBANIT RRSQRBS WhiReM increased to
SAINT to 130 nmfor |iposonmes formulated with 20 nol %

B30 N @Bicguyparddl to Thee Pesul t s were conpared to
I i posones contai ning 20 nol % DOTAP, a non-pyridi ni um
cationic lipid often used in |ipid based nucl eotide

l . 0
45143 g PP R0 Bl AR Gl o
Wﬁdimin@mblaherdd|amph@hmrea@eﬂmaedfs1z]d)§ﬁabw Vheseisug aaunts lead
to reduced stability, while at 30 mol% resulted in giant, fused particles having

a diameter of around 500 nm.

The release of liposomal content was determined using calceine as a model for
a water soluble encapsulated compound. Fluorescence of calceine 1s quenched
at the concentration at which it 1s encapsulated inside the liposomes (100 mM).
Upon dilution calceine emits fluorescence. This allows to distinguish
encapsulated calceine (no fluorescence) from released calcein (fluorescence).
The endocytotic pathway by which (immuno)liposomes are taken up involves
intracellular transport through endosomes, where a drop in pH occurs.
Therefore, the release of calceine from liposomes formulated with increasing
amounts of synthetic pyridinium-derived amphiphile was determined as a
function of pH (see Figure 6). Retention of calceine in liposomes formulated

with SAINT is stable at neutral pH. Below pH 6 calceine release increases,



10

15

20

25

30

increase in |iposone size after 7 h of incubation,
especially at roomtenperature (Figure 4B). However

wa@eoovizsphysi ol ogi cal |y rel evant tenperature oPCBRC2008/050587

increase in dianmeter after 24 h of incubation was very
limted for Iiposones fornulat with a synthetic
pyridi ni um derived anphi phil e.“*For |i posones

fornmul ated with 20 nol % SAI NT t he nmean di aneter

. lhel& %8?0&188 %(%Qn&fytgé mﬁ&?%'&ﬁ&} ghBW %]E r&%’ast%%n ep 8{-1 range

erive rom ure OSOoIes orrru

BOmml3%e OLlﬂ@))ébm@vs rfbﬂﬁhﬂa&édm@h 200RoBHID @ TAS s Em@ SlaR
stable. Increasing amounts | ead to reduced stability

fanvioueable 13dearel r%tt@@uqﬂléure f).dndfigure Gdbed rpkoase cnlaé@rns for

PPErtaroainaLal o 0T AT v i Heb A 4 and b 5

g‘é@@}ant(ﬁH %vff@ﬁr@éaﬁﬁo%%i%ﬁﬁ?@ﬁ%s%&ﬁ&t) Cﬁgg% Ghere is a

| uorescence of <cal ceine is quenched a
signcierirtancorasatinwhie@in irélease éreapkel ﬂ@b&dniemsé_&diéitidmlly, release

oo 4R BosOr At NBUd! 1S lsPARiaHGLN GHfLEh AR biogs dposormes

[ (A9, kﬂ@& scence) fromrel eased cal cein
%ﬁhﬁgﬁggkence?. hg endocytoti c pat hway by which

(i mmuno) | i posones are taken up involves |ntraceIIuIar

transport through endosones, where a drop in
Sbewdslitionef d0Yr serunh &v/vbtelipesanesiranilated W@tﬂn SAINT led to an

f | at ed.wi th
RERRRT P de Rieci Barto G LRERBm AL g oMo SAINT.
ABigaré gnction of pH (see Figure 6) Ret enti on of
Ecelne in |iposones fornulated with SAINT is stable

at neutral pH Below pH 6 cal ceine rel ease
Ccreases, mh relip rmul ated with 20 .nol %
§t Welibigslreing rs aﬁgﬁﬁﬁn?m%?mee MRS ivsBs Rt & Hrdbthetian
%&[M@Wﬁb W’v%ﬂ} 2Rk AOHAT ?ﬁ\rfﬁ'& %B'd@%ﬁﬁ@&?%th (a) anfiE-
avour abl e rel'ease pattern ure ure the

sdkeds empatheli pssohtds ok pradateelswithr 200l %dS AN, ag conkPdl anti-E-
SAI NT are conpared at pH 7.4 and pH 5 (rel evant
ofleptin dgaranelaposquygst Withorh &&Nﬂl‘egy (c)Axpogprn@St(Wétﬂwt@ntl E-

?18 Lglairél Catﬂag?of tﬁla‘?(ﬁ >1;(10r1/: ség]ggn Fﬁgtllr% glear yr%ﬁohvs"s that cells
incubated with immunoliposomes formulated with SAINT showed the most
calcein fluorescence, indicating preferential intracellular release of the
fluorophore from the SAINT liposomes that were taken up by the cells. Uptake
of anti-E-selectin immunoliposomes is not influenced by incorporation of
SAINT (determined by FACS using Dil as a label, see figure 10), thus the
amount of liposomes taken up in Figure 9A and Figure 9B was similar.
Liposomes formulated with SAINT but without cell targeting means are taken

up to a low extent (Figure 9C).

The result from figure 9 was confirmed in short term incubations with
liposomes that were double labeled with Dil as a lipid label and calceine as

encapsulated label. HUVEC that were activated for 4 h with TNFa were
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from SAINT |iposones at this pHis significantly
better than fromliposones fornulated with DOTAP. The

W@epneme of 10% serum (v/v) to |iposones for nedHNERD08/050587

with SAINT led to an increased cal ceine release in
time for |iposomes containing > 10nol % SAINT. (Figure
8). Next, in vitro calceine ref®ase fromli posones was
i nvensti gat ed. Endothelial cells, HUVEC, were

ant Eé F 1% EH mquﬁyéjs%ﬁg antﬁ IE % %ctm 1ﬁnaldn(r)rlc1)P9/somes

i'n |nnu osofnes fTornula

wAN Gt SA?])N’P QR tféﬂhuﬁftbd vﬁm Izgqhbr% ISAINTD! Inp@gRBSubated with
wi t hout SAI NT or ﬁ” | posones (without

HDO$0IES%Wé@IQUﬁ)SA ananlwied goreﬁgb%esm oppervedyat ell time
9 clearly sh |
PRI SOLETa 1 6 i Lat o P TGP R TGfro e Ao SAINT.

§Rh RO IONESEER&G e élQ&'?x%H&W%&’é@ée@k% Réd@dbserved at the early
intracel lul ar rel ease of | uor ophore fromthe

Sme\@oﬂmt@dﬂmmellm\hef”tuomea;@ntcakﬁmcapesbnyelem adeal®ine which

pt ake of anti-E-selectin i nol i posones i s not .
Hﬁmf%ﬁ]a%lw -logelBrgsbvaith @wmﬁosgmw Atgld %vafmeralwes there was

S’%Héﬁ 0%4ceﬁ§e @1%13{%% ndlﬁgfmg d’l‘f’i%ré‘xg‘g mt&%&éﬁlltfgl%f]éouting of

posones ure 9A an

&E’e M@@gcﬁn@hb@ﬁent lalsp;@&qm@dft@ rtH‘EJUf:}io@dm\M 1tde1SAlAE gtshown).
wi thout cell targeting neans are taken up to a | ow
extent (Figure 9C). The result fromfi gure 9 was

t,t bat i
Bk aF Dobthurenndngl e of ERtar Bt e B R aiboshmes was
CRIESI 135 @ ﬂ@ﬁl%sFA@Ss drprairelof BIMettihhalkgieA8iposmes by TNFa
activated for 4 h with TNFawer ei ncubated for 5, 15, 30
actiGitedi MUMESC wrashccampareble écbrehposmrmenm}mtlwwsfonmsﬂated with 20

Bl PSR ane 4ol Phea g Sas i ARE L s ormppe ey 1 y
frfe%sﬁ]réiﬁ@ﬁ§8?f§fe]e oS nFREGRY c@tmﬁeh}sr%) @b&?b ﬁmt%ﬁof éposomal

contrast I ncubat e ormulate

WiT tﬁgS&lel\mA)ariéalt:elfnreqmlém frb Ol s beebinet sk st dylepdsomes
fl uorescence was observed at the earlé time points.

frrenylatedwith 40 reetenodNinype drageyas ALUgrosdigber Ae compared
)é\(l)n hf)lc?somes without SAINT (figure 10B).

E-selectin targeted liposomes formulated with 20 mol% SAINT, containing
specific siRNA were very effective in downregulation of target genes (figures
11 and 12). In TNFa activated glomerular endothelial cells E-selectin targeted
liposomes formulated with 20 mol% SAINT and containing siRNA against
interleukin-8 (IL-8), inhibited IL-8 expression for almost 60%, while there was
no effect of liposomes formulated without SAINT or liposomes containing a
control (scrambled) siRNA (figure 11). The same holds true for the expression
of VE-cadherin, which could be efficiently inhibited for more than 60% using
E-selectin targeted liposomes formulated with 20 mol% SAINT, in a mouse

derived endothelial cell line.
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Acta. 1961; 24:203-204.Clains 1. A liposonme conpri sing
at least one |ipid bilayer enclosing an interior

queo artnment.,. wherein said |ipi.d bilayer. . .
Sonor AJuiRaRtY GER s & ReResft Snyd PursetitiEhingap interior
ATRBLANL GorhPatindHIDWHor O 4R 1fHid Bi) @gb{%mﬁgeg At 4t one
total l[1prd content of the posone. osone
acsymtﬂhlemg pmldlhmmder1v¢tbamph1phﬂe fiotal aramm’nbf P to 25 mol%
pyri di erlv a h|ph|| is. .2 to 25 nol %
preg "St(?t@?g@ qgg@r%eng Eh%@@@ﬁ%nﬁccor ding to
clain12, mhereln the total anount of pyridiniunderived
anphi phile is 10-20 nole% 4. Liposone according to
gl ai NLipdebme, adeavding tarledh e[ RdlerinatiRe ®falod mbuadof pyridinium-
about 30 to about 300 nanoneters (nm, nost prefer ab?,
50denvedemvhipbile i Bdedipemal’oopeiifephly Sality2Gmoltt ¢ he
precedi ng clains, wherein said at |east one synthetic
pyridi ni um deri ved anphi phile is a Sai nt-nol ecul e,

Br ef e ARJs¥nRe RRAIMBRLETAHINE 25 YRebed He! QAL HOSANt of pyridinium-
clai med in European Patent EP0755924. 6. Liposone
acderdedgnhiphdens 40-2bmplé’i ng Sai nt- 18

(I -methyl-4-(cis-9-

di ol eyl ) met hyl - pyri di ni um chl ori de) and/or Saint-12

4! - netﬂydsbﬂfe according to claim 1 or 2, having an external diameter of from

about 30 to about 300 nanometers (nm), most preferably 50 to 150 nm.

5. Liposome according to any one of the preceding claims, wherein said at
least one synthetic pyridinium-derived amphiphile 1s a Saint-molecule,
preferably a Saint-molecule selected from those claimed in European Patent

EP0755924.

6. Liposome according to claim 4, comprising Saint-18 (1-methyl-4-(cis-9-
dioleyl)methyl-pyridinium-chloride) and/or Saint-12 (1-methyl-4-
(pentacosan-13-yl)-pyridinium-chloride).

7. Liposome according to any one of claims 1 to 6, being sterically
stabilized, preferably by insertion of a monosialoganglioside (GM1) and/or or

poly(ethylene glycol) (PEG) derivatized lipid within the lipid bilayer.



(pentacosan- 13-yl )-pyridi niumchloride). 7. Liposone
according to any one of clains 1 to 6, being

wGe@posmbd y stabilized, preferably by inserti oPCDNL2008/050587
nonosi al ogangl i oside (GM) and/or or poly(ethylene
glycol) (PEG derivatized lipig within the lipid
bi | ayer. 8. Liposone accordi ng 10 any one of the
preceding clainms, conprising at its surface at | east

ne tar i pahl e of. nrec | Z nd_bj ndi n .

S 0 a §1 r é{:n%g %g@ﬁﬁgg%oaf%%’ag%ea{)ﬁ 1i_’hce %r%e ar elgmgsé?l (%Olrg?mgmg at1ts
anshithe@ae1dast ahe carRaiidBitan@fcapabhy gfetec6hizindand binding to a
Li posone according to claim8, erein said targeting
mesapamodemde of ainarticotan teegetuedlhoranfintracal gk meipartment
tha{ IS n%t ﬁpecialized I n scavengi ng and processing
paft # & freferably an endothelial cell. 10.

Li posone according to any one of clains 7 to 9,

wherein said targeting nmeans is the RG> peptide notif,

ant i - Bisebect acvoadihighiodyaion SamthiereMGANH Itasgetiptheantthas

Li posope agcording . to y one of clains 7 to 1Q, i

wheRiciEnfer e sldage %nr?etétrgﬁgé@il ﬁ{aahﬁa%t ﬁn,ecwg{mé 19 a

) R B Yl Bt e oA RA A SRERUGARLIR

the preceding clains, conprising inits interior
conpartment and/or associated with its |ipid bilayer '
40. | ebmosome Hicordgicdaldny ere Phdavoardierfi wherein said targeting

Li i | aj.m 12. i. id _
BRI PR b B AR AR B qramivoaM
grgﬂﬁbggfsisting of antibiotic, antibacterial,

a

antiviral, antimycotic, anti-inflammtory,
antiproliferative and antineopl astic drugs; hornones;

nucl ej ¢ acids, including genes, reconbi nant nucl eic.
201 aeLnsRPgrPEGREde g SRl AATDS oo B NEnein gkt least

from %I:Ee‘ﬁirn%qﬁlggﬁg $ho &g V?Bilﬂﬁ&%m&l‘écuﬁ {154 @?g}t];-rlglrolecule

prepari g a-1'i posone according to any one of ¢
1- in¥derted in the lipid bilayer.

12. Liposome according to any one of the preceding claims, comprising in its
interior compartment and/or associated with its lipid bilayer at least one

biologically active compound.

13. Liposome according to claim 12, wherein said biologically active
compound 1s selected from the group consisting of antibiotic, antibacterial,
antiviral, antimycotic, anti-inflammatory, antiproliferative and
antineoplastic drugs; hormones; nucleic acids, including genes, recombinant
nucleic acids, oligonucleotides, sitRNA, a viral gene or a gene from a

microorganism; and antigens.

14. A method for preparing a liposome according to any one of claims 1-13,

comprising mixing conventional lipids with a suitable amount of at least one



conprising mxing conventional lipids with a suitable

anount of at |east onesynthetic pyridiniumderived
wappehioptshd e, and preparing a |iposonme accor di nBCT/NL2008/050587

conventional procedures. 15. A pharnmaceutica

conposition conprising a |ipos according to claim

12 or 13 and a pharmaceutical Y acceptable carrier.

16. Use of a liposonme according to any one of clains

1-1 livery vehi¢le b Whir 4.0 Vi

eru R SRl petfeld i Sl 8

t haécolr8iofo &REehalohaBerédedasay engi ng and/ or

processing |ipid-based particles, in particular

wherein said target cell is selected fromthe group

ool & WEfrgrcoieRh o aaPPE R Bt BRI RS BT ding to claim
haii$ o¢alsl $nd gtm%ggﬁagf%ﬁﬁeaﬂg ek RabREL S erand

pericytes. 17. a |1 posone according to any one
of clainms 1-13 as a drug delivery vehicle. 18. Use of

ali 0 ccording to_clains 12 or_13.in _the : :
TBeat HEROT afliRAAEH SCCORTIGR (© T PabRbEIABRS 113 as delivery vehicle

< BELPRGAFEPL kAL SPNSARRPH Bt sy bpien cnv

elmosome

di sease associ ate
not specialized in scavenging and/or processing lipid-based particles, in

particular wherein said target cell is selected from the group consisting of
endothelial cells, epithelial cells, muscle cells, brain cells, nerve cells, skin

cells, hair cells, subsets of progenitor cells, and pericytes.

17.  Use of a liposome according to any one of claims 1-13 as a drug delivery

vehicle.

18.  Use of a liposome according to claims 12 or 13 in the treatment of
cancer, chronic inflammation, atherosclerosis, tissue regeneration/repair,

diabetes or metabolic disease associated cell dysfunction.



