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Vehicle for the transport of a chosen nolecule to a
cell. The presented invention relates to a vehicle for

wo b@ectonmmsport of a chosen nolecule to a cell, PCT/NL2005/000754

conprising a SAlI NT-nol ecul ef which by neans of an

el ectrostatic interaction, nore particular a

non- coval ent bi nding, for instance by hydrogen

bondi ng, is bound to the chosen nol ecul e. Further the

veRVenk el ehdl es-driiddie apPhl calbsh Holtdtile to a cell.
SAINT- ol ecul e for atargeted transport of a chosen

mol ecule to a cell. It is known in the state of the
art to ‘Bldéﬁpféééﬁtéhoﬁﬁﬁeﬂﬂi@@uf@]satés atbodyyehfcigchor

t hat nol ec erf rn1|ts
tﬁ@?@%ﬁnsﬁo6r it a@tﬁh?%ﬁ%?% ceFI 5? ’bo&m@ﬁﬁ§lng a
SpasS-hicllietcy Iteqg  ddldiakrebys u@hmonOéc @II’E$JI€03’EaCCtEé:IEItJl<S t he

1%%@&%%%& %t'%Qﬁﬁigﬁﬁnﬁj qﬁﬂbﬁe#@ﬂugﬁﬁéfgnﬂﬂg¥ﬁalng, for

mol ecules to er eby usi on

insgainced oo myshitasan éwr@flq%e l@h@évéw%q%ctmee Gfiq9ebe
m@llte@u'l%d aty ridhe ot angetiefd eelilos n‘élﬁiﬂé@ GHB afhd Rgplication

i.s. that. the chosen Iec er
oBndes PRIE SIE LAY i ot ik dogy chosen
mbhemeﬁ@reopeoaegges have been developed to deliver

l‘?hose” f‘P'fS“kSéan o jfﬁétQJa&@edéHgéh t9r ?Bespﬁ.hﬁister
ocation in't a specific ce
Cinotsiend Iraﬁ@q@descdmﬁ é@yt,henc@w}ﬂh r#y Wﬁ‘y tﬂfeaitﬁﬁ@rphosen

roQRRURd Ha@ 3N ihadtas, :§E§%d%ﬂﬁngi%&'ﬁé&@Wﬁk@nt A
s an effect, the actiyvi e chosen conmpound i s

t
PSEBSIRRT Sy 1 s B oa G5 PG N H R e 1 47
sofcht e lflgra amler W exelAndGthethe wﬂlemémapwn esft

T SOSoiral et RE SO L6 RS 1 PSPty
MHaIamM e¢u1eiﬂﬁfq&md&xﬂajraﬂuﬂﬂﬂdlmmhp&nﬂr&kﬂqnnqﬁ(xhe
cﬂ?)ls% 4 téerdwlt e nclﬁlfdﬁrﬁq%écﬁei@g%o}géeﬁ%ﬁ%g&%%s A
ptr}@@hanp@“oﬁaéna PREERsS He ddap! ithy ofhqsgn molecule might
generate undesirable site effects in other parts of the
body.

Therefore processes have been developed to deliver
chosen/molecules, for instance drugs, to a specific
location in the body at a specific cell. A first method
applied comprises the coupling of the chosen compound to
antibodies. Such a coupling is covalent. As an effect, the
activity of the chosen compound is substantially reduced
in comparison with the activity of the free molecule.
Another, currently applied method, is the packaging of the
chosen molecules in iiposomes. To the outside of the
liposome, in which the molecule is packaged, an antibody
can be coupled. This coupling of the antibody to the
liposome occurs mostly after the inclusion of the chosen
molecule in the liposome. In case the coupling of the
antibody occurs before the chosen molecule has been
included, it is possible that the antibody is located at

the inner membrane of the liposome which might result in a
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anti body occurs before the chosen nol ecul e has been

included, it is possible that the antibody is |ocated
wa@toobloessinner menbrane of the |iposome whi ch mP@hNL2005/000754

result in adecreased efficary of the |liposone. A

general known di sadvantage of inclusion of chosen

nmol ecul es, for instance pharmaceutical conpounds, in

degrroied cfSicaay phatrackiRezns. W | geredad yknersk

d1 B4 d d PASONEn c A SESOWE dhiSSsVRANLSDECH Bed hatot he
formation 'of the packaging (the_ |ippsonme containinpg

I AHGS S TFIRORREL G i P HEAT 0 bR hEPPRFRRE | hS athat
;&iﬁﬁ;ﬁd@u“@mm gL timowisggsleia]cmm@uhnc&]e Emwgom% . A
ackagl ot nore t the ¢ sen ¢ ounds .
WA DTSR RIERIR The 1 potdire: OTIT &L hant | RGO 95ag1ng
tﬁhalﬁipﬂﬁmmw1@mmmmimihqstm©tcmm§¢md@dmp@um@einside) has
dd e aseReo e egheltis o 1, eldicany; gf LAL Sciplind
IS ver OoWw. . e presen; I nventi on al ns~ at prow di ng a
AU WP ERLRY romgr3o i ver dves eree dehayepy of Bhe chosen

é&ﬁﬁ%ﬁh&@ﬂ@ﬂyndbéOi@cpﬁﬁéd fwfﬁm@fﬂﬂﬁﬁséﬂé.i@Nf@Fm@@ns
vehicl e that _epables | on astin

[ rovj de - |
S LA CE O AARE LR T PRk 1 RN
laasdome. ofort hegador eypenthonedf goatg, of hehps emetihod is

I [.on provides a vehicle as nentioned in the
‘%%égg%%gj characteri sed by the neasures according to

cl ai m 1Thel presientwapveationy agigbled mueddsking a vehicle

PO dedr §,05 081 { MEF o Re § NOSENIEPL $EHY €0t 2 8c8ELER compound
Althqﬁgﬁhfe ow hydrogen interaction and hydrogen

Horfi ill be nentioned in general, the interaction
I's not IFufthedrord hihe SnRehe ifer Minds tal lpreaser aaRhicle

S Shael LI GRYAILE S RS RI1 2 BEREIES: b0ty onosen
ndiscubowever, as the person skilled in the art wll

ol ear| y ndershand: 1223P86l i Gold ‘a ot IRAARY goals,
t owar ds whi ch the chosen conpoun as to be

thareporeel tevention provides a vehicle as mentioned in
the preamble, characterised by the measures according to
claim 1. In this way, a very stable process is provided to
deliver a chosen molecule at a cell.

Although below hydrogen interaction and hydrogen
bonding will be mentioned in general, the interaction is
not limited to this single form. In all cases, any kind of
electrostatic interaction is referred to.

In this text the word “cell” is used in general.
With this, however, as the person skilled in the art will
clearly understand, a “specific cell” is mentioned towards
which the chosen compound has to be transported to.

Preferred embodiments are described in claims 2, 3
and 4.

According to another aspect, the invention relates
to the application of a Saint-molecule to transport a
chosen molecule, in a targeted way, to a cell. Saint-
molecule are commonly known, also described as transport

vehicle, and are extensively described in the European
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Preferred enbodi nents are described in clainmns 2 , 3
and 4. According to another aspect, the invention

wo edoaessit o t he application of a Saint-nol ecul BCT/NL2005/000754

transport a chosen nolecule3 in a targeted way, to a
cell. Saintnol ecule are commonly known, al so descri bed
as transport vehicle, and are exten3|vely described in

Ntur GPRArsRERn Ikl &5-81Y TR ARk B ERTY 550 1hep)
raRGiidart R AR GRARIDF@NliTadildh RURBEAS 9N NWHLIS4 and

Uﬁ?@ﬂﬁéz 94 S&%Cg’gﬂts 7‘-’%%&839 :ﬁch |s%;p1%g| stered to

amilerdafmoplmrmtdemts:ﬂpﬂ:ﬂmr @ tihdgw|ptesh hyapafieranicms is
[ resant Sai nt | ecul es are,
haecl}ceorg:hD ?}Scel de%{r)% d%%éflse%rl P |’onlI1 tqpebé)rreesgea{lr ded as
a@pﬂﬂ@hl@mmﬂﬂmﬂmedﬂi@w@ra}hmmr@:m@a Hmyad

deaet ARG JBCHYMY LGRS g RRATJRRGIL C@'a?nﬁkﬂéﬂﬁrleé’sa'

are envvrapped in Saint-nolecules, Is describ
ext ensi VBPy"RH EReSaP orehertienedielr 6pEAANGAt ent EP

n&meﬂulm dihehiirelEcet iRatientisy Gerks 863, 694 and
726 894. Ac or di ng: to a preferred, ergnpodltrrent l
SHrApRstb ol o4 e RIS o 4 L G i ens 1vely in

tﬂn@l edulrenddy imgets Rofrdovas: comaently CHARIN@] tarids the
t t d I f the

st ab C%%vg]r%i cl di?s fﬁ?e #1 %gggol g{:yljltgsg ém%lrﬁﬁa Ei)gellobound to

t he Sai %@C%@éem B8 atP¥pEepbsit fz‘@h@dmenf:az the, SRzmt-

33 @A RS's cdvaKidig: 1iyn %@@pwta tihatk 3 Nt RDe.

ei t her can .be identi or different. For a nore

%& crqoﬁ’t% Y ﬂ?é’é’e“t%eltoflssa?srﬁur%lté'&ﬂ ess an
e@tzemeei ias1dmetel it ﬁd%%,oﬂ@;}@%taﬁ)ﬂaé’m}e&&dﬂfe I e

%;q&é fﬁﬁganln Ve g¥§n§PQ$ Hﬂ? féglﬁ%M'Biecules at

et mﬂspmqansdm,urﬁm 5, 0& 4 SANPrainHiY- | [tréein)s ,Lrem
a%égunﬂ“%ﬂﬁﬂ'ﬁ% AP SUoCiNivH Ayl s E?HéﬁﬁfﬁiFQ%@te

Ci s-9- yl) -methyl pyridiniunchlor]

d(l§aﬁ%¥ten§mﬁqﬁ fkOre it aiesk dsatar iskan e these type
ofC etafinthineAacehatess ard dre1 RATA W to US 6,726,894.

Examples of the linker molecules are for instance the
following: 1-N’-Methyl-4-(aminobutyl, cis-9-oleyl)-
methylpyrimidiniumchloride (SAINT-amino-linker), and 1-N’-
methyl-4- (N-succinimidyl-S-acetylthio-acetate, cis-9-
oleyl)-methylpyridiniumchloride (Saint-SATA-linker). In
these both cases the acetylthioacetate and the SATA group
function as the linker (moiety). However equivalent
compounds also might be applied as linker- moiety,
including every chemical compound which can be covalently
bound to Saint-molecules. Although in general only one
linker molecule will be bound to the Saint-molecule, it
might be possible that a combination of positions is
occupied by a linker molecule, for example R1, R2, R3, R4,
R5 or RS’ alone or a combination of these, with a maximum
off all five linker positions.

According to a further preferred embodiment, the

cell specific ligand is chosen from: an antibody or a
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function as the linker (noiety) . However equival ent
conpounds al so m ght be applied as |inker- nvoiety,

WO p@b0disny every chem cal conpound whi ch can bBCT/NL2005/000754
coval ently bound to Saint-nblecules . Although in
general only one linker nolecule will be bound to the
Saint-nolecule, it mght be possible that a
e atad iﬁjte:oéojb,osa' tpmiseirs, ot (eagPpeiddy a ¢omiernd with a

I
Sgecglccomlpqu{l on o ﬁwese %q{@ 00 a el SRer b ohCand

a naX|nun1off all five
diihwkercqustuidnsyi e dorelidrp 1eed ekt hapepi BietFed

enbodi meak, shhepeekkssBec aélrgxﬂart%n@hle&e@lfoa@@; foeom
an antlbody or. aderivate thereof

GRIATRHES o COTRTTE W 1 OF SHF? DL Epnrrenti8s gariants.
t«’ﬁr ggt Wﬁfcga_nCEtHe S@b@?ce),f ame @tﬂmesrh ento ipeends on tie
the desired cell specificity. T ti, es.0
Gt herebi Ay De°ghne? B2 @yn]?]ggﬂtﬂ%al '][’ble to bind
ﬂnnanfé¢qpb@nuor|mgoW@mmamfsa wvlhrnAthée@@@@btb©ntﬁ@r the
f%ﬁ%ﬁﬁ“l M% an %@iffélﬁylfgﬁng r&¥&p¥or and/or
ound a ?

to a recept or or
Preg el ntyspea Eéampl% pf‘é’éo’ﬁ]a???ohyP%? Phelipgana pge b~

1551% bt Q@§?§a§$ﬁélcﬁé§1~&até§r @h%@CEDEQ’g amdémsgln‘:gbhds
es es o nds are a or
%Rﬁ%%%&?%ﬂyﬂe?FQ ?eEheTﬁ?ggg??gtr?§ﬁ§€8FSIfgaﬁg P
spest fheah| yidradsthhesdopadi hepeecEpldgsnilnspheifically
sub ta ti n' r ; . g€ .ga
%?f %a I %n&?% ? gggg?£¥9§ 8% khg Bgd¥3 Of course,

he adr energic recepto
b@@ylnfﬁntgqnses nhe rﬁﬁﬁﬁ%Fbﬂdl§On§hlﬁe§¥ﬁmﬁi@d to

this exaple. s Muieishacifi cal Ik diefsriiefardedidat
the nol ecule to be enwap ged bi nds gt the active £
8ot paeeeof Ot RE SRVAEPRBAEBLNES WFt hBGt 2E61HE sufface o

fﬁétﬁéﬂhﬁdmbﬂebhﬂé eWbﬁHbﬁEntodbe;ﬁebh31pﬁsdttwetyls
ar r| i ni_upgr oy i “bi. _
%ﬁ% %%@3 g@ﬁﬁrgg 8Fﬁ§lﬁgcVoﬁ%ﬁeéu%eggglggHQEmggoup is

eﬁgﬂapmhds EMDupebmnds tb tbeposgiebliwet kherggeof the
5@%9 'g?ggﬁﬂge%o Eleﬁhggggga ”@ﬁ&%ﬂ%&%%%@elkn1@np0881ble

manner y I nter t|n wth the water-I|ayer
that the Salnt—molecules w1ll ind the macromolecule in an

indirect manner, by interacting with the water-layer
surrounding the macromolecule, in case the macromolecule
has a positive charge. Consequently, the Saint-molecules
will bind the macromolecules by means of an electrostatic
interaction, for instance by forming hydrogen-bonds, so
preventing leakage of the chosen molecules from the saint-
molecules.

Furthermore the possibility exists that
electrostatic interaction from, for instance, theAcarbon—
atoms or the ortho-electrons of the pyridinium-ring, is
for binding.

The present invention creates the possibility to
deliver chosen molecules, for example a drug, at a
specific place in the body at a specific cell. Hereby the
advantage is generated that the amount of drugs, which has

to been administered to the body, can be geared exactly
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surroundi ng the macronol ecul e, in case the

macr onol ecul e has a positive charge. Consequently, the
w@a0a43801 ecul es wi Il bind the nmacronol ecul es PYT/NER200S/000754

of an electrostatic interaction, for instance by

form ng hydrogen-bonds, so preventing | eakage of the

chosen nol ecul es fromthe saintnol ecules . Furthernore

foffe thes sinsiunty plegedtds whdche nesidsostoatder tingadreabt iRin

chb@@irfgortﬂéw%tp@%gmib% FRIRRNANAE, Yethill®n the Saint-
ort ho-el ectrons o thgﬁsyrldlnlun}rln , I.s for

IO FAGS PRE ﬁ?‘@s&ﬁ‘fﬂri &t ICORPO RS e s Sk@ JFof Bile ty
coapdelndvers ghesentenl, eaunkded t fier reXanplel afedy dalivry
pecdi fj. | a in_the,bady.at a_.specific cell. Herehy,
t?ﬁe%gﬁvgh gﬁe%VsoﬁeH Fggg%]f¥%ﬂ Yie SSrduMETG a@fugdriich
awsioc lsomas ine Fden redeiptiost drigdndo thad Hedgompdrnientary
rgeared axasddyiansthe @&g%td.ofznc ehHig Waleh (n8eds 1 Q enteq
be treated. By ch805|ng he appropriate fornulatiron

thetwe e 1RO SSa HORBILEdR 8 &fd caweembr AFped dmssumnd,n

thealkage .ofidrke t@@?sp@taa@ s piewentied trndaitt-Sholecule-
ivery to, fusion with, or uptake

vrﬁke sed after de
PAtG e cel | menbr ane, which al so contains the
r ecept ofh¢ i gasehddatf i she ohprenehdar ys f desthebdd nkiBove .

I i gand. 1t hi it Y% ed.t hat the
e T Sot ST 2P E e asDd st 20T ar S EACEE T t he
CBBgY USHEONS it Repessayp iskéldged iinn thise ag4i mill be able to

sitphecuevabiclrarthbe eapens el st henitventihon g Fall
descri bed above. Based on the description above an
wﬁﬁ 15t LA EFBENCFuSPEnPregepér 46/ eskiloNed in the art
will be able to sinply devel op further enbodi nents,
Mohgall will fall within the scope of the present
|nvenFion. EXAMPLE Human Enbryoni c Kidney cells are
difficult to be transfected. Wen using these cells,

HORLA EAIRSULG kiansleethol HRLhadscool, 0! hef

manuf acturers) , require_several m crograns oPepIasnid
tpRASEsEtedec fiypsing these cells, main competing

transfection methods (of other manufacturers), require
several micrograms of plasmid DNA for successful
transfection. Combined with SAINT-18, 1 Og (per 12 wells)
normally results in a transfection rate above 90%. To be
able to visualise the enhancing effect of the targeting
moiety SAINT-18-RGD, in this protocol we used a low amount
of plasmid DNA (500 ng per 12 wells). The structural
formula of Saint-linker-RGD is depicted in figure 1 below.
In addition, an RGD-peptide is coupled to the SATA-group
of the SAINT-Linker, as described in the present
invention. The RGD group 1s a targeting moiety for the
integrin receptor family and is though to increase the
transfection efficacy. Human Embryonic Kidney cells,
strain 293A, are cultured -in 12 well plates and are
transfected with 4 combinations of Saint-molecules (i.e.
Saint-18, Saint-18 coupled to RGD, a mixture of Saint-18
and Saint-18 coupled to RGD, and only a linker molecule as

a reference). 500 ng of CMV-GFP plasmid is complex with
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transfection. Conbined wth SAINT-18, 1 Dg (per 12
wells) normally results in a transfection rate above
w@0Ms/0d4331be able to visualise the enhanci ng efPE@NL2I05/000754
the targeting noiety SAINT-68-RGED, in this protocol we
used a | ow anount of plasm d DNA (500 ng per 12 wells)
. The structural fornmula of Saint-linker-RG is
3dépinot SAINA fiogecelesbhelrowinkeradgier oigllan 48 hours
aREPeRY %%eb%i%ﬁu@%§d_%@r%%%i%éiékgﬁ%%%dfédjw%_FACS
SAINT-Li nker, as described in the present invention. .
anRe YRES - g F&6p PEE CENE80§e Ofn FEfo RS tHge 195d isnti&gPspicted
ineegpt @rrafpalmbleyoa,nd is though to increase the
transfection efficacy. Human Enbryoni c Ki dney cells,
strain 293A, are cultured in 12 well plates and are
transfected wth 4 conbi nati ons of Saint-nol ecul es
Molgeplardormglai [steNeBaf nt - 18 coupl ed RGD, a mi xture of
ForngisiVaiahi 8 ah@3&4fnt - 18 coupl ed
i nker nolecule as a refere

| i nkerQ(per well). 48°ndurs after transfection
expres i s measured by FACS anal ysis. The N NTCHs
percenfage of GEP positive cells in depicted

gr aph Now. nBtd uctural fprnul a of Saiﬁ(-l'n er - RGD.
Thé'or e:sul)}ss/d%wgf{n lEi g. 1 clearly BW that 1 .

S18-1i Hkeér (M€f ér ence)NH unsti ons po as a
transfection reagent (0817"5‘@/54)' 2 . IRGD is able
to transfect cells. 3 .7S187S1 ratio 500: 1

i ncreases the transfection rat approxi mately 33%

S18-1inker alone has no major transfection ability. W
envi sion that 100% S18- RGD has a decreased
el de e &y Seedth iy s5 it he steri cal

hi ndrance generated by the RGD group. However when
e D BTGy T & il eat 19 TRERbAZal Ao e
opli rilged. irdtero (widflerdse ot efunigisibn Sipadaky ras t s
are qbtained.wdh ﬂe%rg%‘%{ﬂ n(g:mng i@)s_ ot her
2. S18/RGD is able to transfect cells.
3. S18:518RGD ratio 500:1 increases the transfection
rate by approximately 33%.

S18-linker alone has no major transfection ability. We
envision that 100% S18-RGD has a decreased transfection
efficacy resulting from the sterical hindrance generated
by the RGD group. However when S18RGD is mixed with S18 in
a ratio of 500:1, transfection efficacy is greatly
increased. A more optimised ratio will be determined.
Similar results are obtained with targeting moieties other
than RGD (such as a cell-specific ligand). However, in all
cases, an optimisation will be needed to gain an optimal
effect. This experiment greatly indicates the transfection

enhancing characteristic of Saint molecules.
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than RGD (such as a cell-specific ligand) . However,

in all cases, an optim sation will be needed to gain
wa@arooepiismal ef fect. This experinent greatly i nPCT/ALBE®S/000754

the transfecti on enhanci ng tharacteristic of Saint

nol ecul es. CLAIM5 1 . A vehicle for the transport of a

chosen nolecule to a cell, conprising a

Sai nt - nol ecul e, which is bound to the chosen nol ecul e

by means of an el ectrostatggaggeraction,

characterised in that the Sarmt=nol ecule is bound to a

I i nker-nol ecule, and the |linker nolecule is coupled to

a cell spegi{bgitigapdr 2ne Eh@ngﬁbkelefaacahdb@g telecule
claiml characterised in that t

e .Sai nt ecul |s
Sty BRI T8 o 99 TR G e W3 Ch Fib Boudd to
tehidHesaceeldng d dclsdand @f éh,elehaEracttertised in

tél atrbatc%elocnd lc'h 1o %ﬁ%%@aﬂg éﬁaf@?eerbgfrpgnm@lrbcule is

or’ a rlva ere- rotelrn
kaatnm‘rptwm Mirthe n-wo lsaci € carabpth%akwfﬁrt H%ﬁlequle is

dRH0els @ ePldeurdace e pnd aphied. compounds wi th

sired cell specificity. 4 The vehlcle accgrdln
claims %-, QeoFeélCl€h§P§€F99P§e3olﬁ £4%t 1y ngharac erised

icrpvaiae@tﬂkye bouingt -l et Be | 16 td @t EBeritiey fusimd v tthe

tiﬁ}cell The application of a Saint-nolecule for
I ?Eﬂ%ﬁ&%ﬁP%ﬁansport of a chosen nolecule to a cell,
,in whi cB .t feeSaeht ciel ecagbediagbtwndladm heochdsen

T % %P%e&ga ;:ttkp‘{t %glggﬂgﬁg@éiﬁé rﬂﬁ%;ﬁ?&lp@ , cl8O8en

nol ecul e Ts coupl ed 1 nker
fistrec e LRI | 9hidkerdemi et etheremibl el ReCEHEn, 2

& 1 Specd fddndd g dyi 6 - tdespdPl £ Latd o Becol h nghde it
i'g':l}rgc_;; o ssza g%lllgrs%%/eclgel,d a?ngcg&rlglr " oragogr? OJI:L‘clll1 desired
cell specificity.

4. The vehicle according to claims 1, 2 or 3,
characterised in that the covalently bound molecule
initiates the fusion with the cell.

5. The application of a Saint-molecule for the
targeted transport of a chosen molecule to a cell, in
which the Saint-molecule is bound to the chosen molecule
by means of an electrostatic interaction, and in which the
Saint-molecule is coupled to the linker molecule and the
linker molecule is coupled to the cell specific ligand.

6. The application according to claim 5, using a

vehicle according to one of the claims 2, 3 or 4.
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