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MULTI - COMPONENTBI OLOG CAL TRANSPORT SYSTEMS

CROSS- REFERENCES TO RELATED APPLI CATI ONS [ 0001] This
wa@ppkiogsti on is a continuation-in-part of U S. PCT/US2005/006930

Appl i cation Nunmber 09/910,432 filed July 20, 2001,

which in turn clainms priority to U S. Provi sional

plication Ser. No. 60/220,244, filed July 21. 2000

RO O TRONKNT BIOTOEIGALTRANSEOR S YSTEMS

reference in its entirety. STATEMENT AS TO RI GHTS TO

| NVENTI ONS MADE UNDER FEDERALLY SPONSORED RESEARCH AND

DEVEL OPVERDSSeBEHE RN CEST Odtbl- 4 TEACABROIIA THONSE

b ARk S5, SN RETRECE: PR momber

098N D435 filkdY Sulirep®r 2001 whibh ihl alts @nichsh gioientyesculw 8d Hrovisional
rmor conplications and inclinical trial

Am@ﬁlfvlalseﬁy%ioen@/%%(bz‘f“arﬁleésjéﬂléf?]isc?% tbﬁa‘f’f’f\'?‘?qt%l()f which are
h tial to tailor
‘?"K}E rg%éth%%ﬁw {)e%ell;?ﬁgen%g%se%g%l icity and potentially
decrease toxicity. Nonviral strategies can be broadly
classified as |ipid-based or nonlipid-based. The

St ;at Efvﬁéﬁ@t@@wlﬁéﬂ@rs TMGINVE’NTQGNSQ%%PEM% RO
be descrl erg&Fgg& ??e SI rrpﬁc n%%w raq)ms%strgm

[Oﬂm]leetappﬁeziblwery of DNA. Due to the negative charge
of DNA, very little of the DNA actually enters the
cell and nost is degraded. Virtually none of the DNA
enters the nucleus without a nuclear targeting
sequence in t hBACK&GRQUNDCOWERE BGENTIOM ot her
factor is enployed to enhance the efficiency of

OB BES i Y P, SondREE SR e vt

031 Yl asvaheGyEeRR" Bl rinajéhl tt{)ﬁ%ﬁ# Ndsks” @A eh4NresdREd in major
irect mcroinjection, of by charge neutralization and

contpdivitizis aflf deaths inilimicalgeialss Boevira sygeins jagenfar less efﬁ01ent than

BRSFRIEUS 17U e B 1 LARESBARSRTEHPRRRe i wa

pobi®Nly decreiteteasRy. NtIaPRAl strafegR fchit be Bedadby class1ﬁed as hp1d-based
several -fold over even chem cal/ nmechani cal effects of

or| nopbp@rlwsgi eﬁh«r girategs pegsenied irghiscveniinn eandascanphigd to any of the
ex%t algl v%afi %ﬁ foBehe TR, aﬁ) CRAGhBIgH 4 hat DNA and RNA

e neu’traalll z

[0004] The simplest nonviral system is direct delivery of DNA. Due to the negative
charge of DNA, very little of the DNA actually enters the cell and most is degraded.
Virtually none of the DNA enters the nucleus without a nuclear targeting sequence in the
strategy. Conventionally, another factor is employed to enhance the efficiency of
gene/product delivery (DNA, RNA, or more recently protein therapeutics) either by
mechanical effects such as electroporation, ultrasound, “gene gun” and direct
microinjection, or by charge neutralization and chemical effects with agents such as
calcium phosphate, polylysine, and liposome preparations. In the latter strategies, charge
neutralization has been shown to increase nonspecific efficiencies several-fold over even
chemical/mechanical effects of liposome preparations alone. Based upon these and
similar results, many have concluded that DNA and RNA require charge neutralization

for efficiency in cellular uptake, since DNA’s negative charge essentially precludes
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for efficiency in cellular uptake, since DNA" s

negati ve charge essentially precludestransport except
whoosnglsbysi s wi th subsequent | ysosonme fusi on ¥P€BUS6006930

with addition of other agents). Nbst transfection

agents actually use an excess posi tive charge in

trgngperh gxeopt by angcéwds BB supsedueit Y%Rwlﬁ dgen &‘é%ﬂﬁ’ér"g@ addition of

otﬂ_g}eaévﬁ?)‘” MO&QIEQIQ ﬁbﬁ’ éy@ac?@dllg'lﬁgﬁn leQEUsE BF hé‘sﬂﬁ@e charge in ratios

ely- charg sur pr ot eogl ycahs

ode-énﬁnﬂd ot ﬂleemdftaDNeﬁs nsgﬂjsleqcharg<3 uﬁﬁl&l«esul'&mg@osmve hybrid binds
sfectlon eem t o. have el | ul ar

IOWB Y 19 |aeRjf ggg‘&?g%e‘gf:e@]tsé‘?fﬁ%e BFﬂie 2 99dt fé’fn ce{ﬂafapnhances

suﬁwqﬁeﬁf ?zﬁ('é' %8I &&%ﬁ%ﬁotpﬁetn'ts‘%éleﬁrto REGE Eeahlﬁﬁiali)&plsm most likely

ry in cell-type specific patterns. Even
beapp:r—: @rﬁ sfesit end glmgs péticras t;hamoreeftffectweip targyt, padimlzg@roteo glycans,

AL 00 e bt B S0 T LSRR, comc
trcﬁﬁsﬁﬁ‘)t %r%@neﬂfﬁﬂ%aﬁdrﬁﬁoﬁ@émﬁ Qbﬁ)ﬁ1ﬂaﬁ§n W@tﬁﬂiﬁofsélﬁgs Rmains extremely
nber o epti des and peptide fragnments which

mﬁ@ielnt rezhté/eetpf\iltal strategiesr yThys, the @leéuty hasadentifed| 2 number of

pepfllesDRt pédfie HAARILBORRIR, ALRGR: oHRIR! Bird 8] compler into a cel

antNpaR enP A Psdsohb &tdgeanSdetdl shalf t@hsgost thcioRs ebyn allow efficient
I|nked to the therapeutic product of jnterest (snall

nuglegy enfgendn ope d{r@@qas the dyansppri Eackos e ditestly dgkied ks thenfherapeutic

h
P RIS BUREL A Bl B O PR PR o v
drhg htthched b Ithe arahspakt facton nﬁtprbdncednﬁwiﬁhsdjgsd sastbdwi Inl many cases,

uire full te tlng Such a es sults
theseghibride :m{ iy mafiooss g pe Q‘ﬂiﬂ"éﬁ reg&}lfeeflﬁlafeéilsg Such a
préoddt FO&ts Gh s?ér?l bl 'egﬁltfﬂ?ﬂa?lr%k &Rl Qpefitel ')Qte‘?ﬁat&lﬂ a number of

agent nonspec or even specifically at
stmatﬂgfeam@rehyrﬂnqalby pusiogef] phemnanomapscnﬁsalbafque&ms spezifically at the

actor. Although an i nprove i rect ‘
Su%fa o i PSRt preriloR b SR Ao A op AR ladtof figpough an
ARANEPer 'BIEBI & dinPidrintdRNtied ntleAhd YEeffRichbieY Sthestpproaches
conS|derany nmore toxic than sinple nonvira

regpinainefficient (riativedd Yirdss and @prlslé¢rebiwnm§ ionts then pigople nonviral
clear tra ocatd-on. sult, frategies have
sudffi S CE RS et iper B BEbdr Rl BRI Sas o rosut
stx@wgﬂis ebave Gévaldeddtoa@dn/ eniclehdt befisleatiparsigafs tdiéhe complex detailed
therapeutic factor hybrid or as part of the |iposone

abpvsstaither asmppdt of hedhetepeutisdaetar Byhridsar anpart g€ thedinasping mixture.
A(%cﬁti&ﬁa‘fl eB’éY%{s %@G% i 68 ?o%hﬁ%ﬁrleé.ngﬁ F%E Hg%rlﬁ%agmn.

I'nporta nenen rat

esent ed apove have i ncl eC| ands or
lﬂﬁﬂfﬁ]erl’%raﬁlr& st mpshyepqriant 5%%13 4\ {CD %@P@ﬁ%mwﬁed above
ha(/él%cgflded-r efficS %ﬁfd@gir | Cfat?% gi tg{% 59 Eétﬁ% r (h the therapeutlc

gr eat uced nonspeci stanti
factopr aheseesrhnasﬁeglas offdrithe @nteptialpfar tgrezatllya'edh;cevlh@msm[ﬁn m:mty and
fficienc

su%\gtg&ia? 1mproveme¥1ts in efficiency, particularly when combined with efficiency
agents described as above. However, the current strategies rely on covalent linkages to a
single carrier and thus necessitate a specific synthesis (to assure that steric considerations
in a degree of substitution scheme don’t favor a single factor over the others—i.e., to
assure that each efficiency factor and each imaging moiety, and each targeting moiety is

present on the backbone). This renders virtually impossible a number of specific
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agents descri bed as above. However, the current
strategies rely on covalent |inkages to a single

w@ansiogeand t hus necessitate a specific synt hBGI/BES{00®006930
assure that steric considerations in a degree of

substituti on sche on! t_ fayor singl e factor over . )
QR oK §szq, S{gg‘{lg@m % el P%Qc‘%a%??l}t dp éndyfepe aptégen, since
stéhd liﬁﬁﬁﬁ‘oﬂsp@ﬁﬂﬂ %rémgﬁéfﬁfieﬁfﬂn&ﬁg RfbAc gethk Q)%éfr?rlll filo¥t dcfiemes, and
the backbone). al'Ty

present on This renders virtu
in o semid entrferaiveth efficsgpey i thetorspnsWhilet proffising in concept, these

exanple, sialyl-lewws X and an Fah fragnept to a
e B S Eeved PP FIoiiR PR ET witifer, and unproven
saMRRNMS 188 ploblent binding of one or the other in nost

schemes, and in turn would interfere wwth efficiency

R} S5 hpd s SFPhETOL 0 ef P ARBl prl P 55 pAPBEP BB fctr
deétiveish §8otEdms ARt BERY ENCBBntSRM UndO RS tHedkDisG gl @ e@Myith an added
[0006] As nust be evident, wth each stage of
degagec? exifyh Reahimpaevegenk repiefentad e rinefemientel step over the prior
e e he kN _the_next st .
SRR, SRR RERRL G GRS BitnB0fs O {Betiard' BBpoint ana
ineffipicnee aRd bxpopps 6881 prddadtidnntandpeint. aTh&e SR Ehaveled to greatly
prior standard, wever, the added conplexity brings
dgcreaged enthysiaspior dhase pthepvise BEoEPYRE PotsAdalitherPiesi ency
and expense froma production standpoint. These
[0B67) | &VImt eweedeé drd nevgmedbdds ad coampseitions tHu atelstndigrapplicable

these ot herwi se prgm sing potential .therapies. [0007
o\ R BORE Gl i FARCHEE Ao BTG G FBERE | i< op e arzeted or
inﬁ%g@d hb GREivniRPBLIVeAPYS ol ParGAIROSH | 80FHrRin Vtgé $fesent invention
t Aerapeutic or cosreceutical agents that can be
progidgesust comppsitigesiandomethrdsyi ze del i very to a
particular site. Surprisingly, the present invention

[0pOSYVi URE EivefitiGiOTRAB:! taass andfonmtilRaess HPARBEdcHALE delivery of
i nvention further relates to fornul ati ons for

proteissHish gl ingdin, \aadyales op lagen thsrapgetic aad idipgnbstic; sebsthnces, for

t] ' ost i bstances, . .

oo, ol B0 SR hAI: AR 5 FHPSHPIGRG, o
profeisGubiD s botdliing hexinion othiet blifogicadlyeictise ag&ls @feh as, for example,
. botul i ni4m toxin or, other biologically active agents

m%lﬁ% glulinyy toging g hegapeups pratein Weeh dpespatitbstpeutigally alter blood

i {.el i i | vy, .

s RE ARG, £tk LML RES, Al IRELIAL K trpeui
agagiesuch aa certain pnbfuaigals o akteruetehi an agent fariamapgzsition. The invention

SPRGBRALLY S I AR D! Eeentren Pip A Tob R syBE ORI Bh Aty other than
oy DittHES 22BPdcRd MnfifAIWRBA Shovibal “dRARbibave “biolo$i?allllcy active

bi ol ogi cal "activity other than only bi'nding a spec
prafein” g remwleyed. Hinte pntigenk snighde tforc imuunizstion dgve atHey biological

ctive . . .. ) )
acﬁv%nes Such as mounting an immune response, these remain included in the appropriate

aspects of this invention, however. Moreover, agents that have a biological activity or a
therapeutic effect by binding a specific antigen, thereby blocking ligand binding or

altering the conformation of the antigen are included in this invention.

[0009] Botulinum toxins (also known as botulin toxins or botulinum neurotoxins) are
neurotoxins produced by the gram-positive bacteria Clostridium botulinum. They act to

produce paralysis of muscles by preventing synoptic transmission or release of
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protein” is enployed. Since antigens suitable for

i mruni zati on have ot her biological activities such as
WOorRWAa843g1 an | mmune response, these renain i ncPCME/0051006930

the appropriate aspects of this invention, however.

Mor eoyer, agents that have.a piological acfivity, or_a
acpwﬁaaﬁa%@?reg%ﬁwé@vrwss%mg ’%ac?i'f? fho tt"iog‘aé~?¥1 in other ways as
e o
T S el SROE Bl Dt RO oo 18 chiie muscle spasms or
cantragivns oresultifg G0 paBbysid omeoultd orisesglenddar secretionasr overexcretion
blgt ulin t.ﬁxi ns or botul i num neurotoxins) are
SUfg 6?16351%?}21?1 WS BdE%d by the gram positive bacteria
C ostridiumbotulinum They act to produce paralysis
[0810]nuBetulisuty tqxievis nelpgsifiedy ibpt¢ightt newreteixdnsi Bt are serologically

| ease .0f.acet hol i ne_across._the neuronuscuyl ar.. )
refofids BROARGATS o BoF% oBm Sl PRADSH B8 s iipum neurotoxin
se¥dtpes A MBI €, BCE, PrandSS.eMatibf thebé acistisduivhel bytdeatralization with
normal |y woul d cause nuscle spasns or contractions, )
typespfciin gntihodigs-al VEACE Bipewstt dbe dipberaliy-geeniriag, recombinant in
etion e et | . a er 0 I
pBRE8H e legRiCT LR s RN 0L AR, B mocce
weight afttbe botalibtiattoin reteinaholgiwal foy all ebwaneast, thddd inaturally-occurring
distinct. O these, seven_can cause paral ysis,_ nangl
ach¥e (OfH I E01B tSS3AtHPes efto thg B ekscombiganicforpys, s al:m&nbﬁqva@- As
] . y .
oI5 8 Ry R g Ui Ay bt b 150 10
batadfnmna kdxyr eoateinrinnigeule ao gubstivantlong withodsoadiated non-toxin proteins.

engi neered vari ants such as, prot.ein .fusjons, .
TG gt RS 6 (yRg ATBRIGK 570 WPIgHcestbst lostka bactagim as 900 kD,

50094 RAn® 30D &N fd1R1se BHt8lindn® ko:3h It)(p%@ @ 488pBarently produced as
natural ['y-occurring active bot ul'i num toxi n ser ot ypes

ondy at’RBkD erZ¥hbiD reampldxo rBetulinum ddrdatyresd ik prodased as both 300 kD

o7 S8t PR b0t T W Gkl rodiBed s oy

appfXiMhilyTBO® & orhplefdseSThO BompRREs Yild. MnclsaP4! ®E@Bt creater than
non-toxin proteins. The botulinumtoxin type A conplex

aberh1 Heklp)} ateuradigves, tocrasdain iadloa-tesiat hamaghitinn pedeir pnd 3gwn-toxin
] QLS Ul i i . . .

R e RS T

the Gopllexm Bodinl lnhelednlé esmpritey e f21évdinp heckoeth @smplkh may act to
300 kD and 500 kD conpl.exes. Botuljnumtoxin ty[laes E.- .

pravide stakiley regingt danaguration yo 4 E’BWWH{I’eF%mBG?@IRQB e and protection

. (] | Wej .
oSPY Ry oS RIS s, FORRSHLAY, L) il o o o
(greater themi abohe hEgkDtneleculqrrvadighth battinamrioxintooxiptexan thay result in a

non-toxi.c. nonhemagl ytinin praotein. These two non-toxin, .
SIS o THQIHOTHG R HPEIR COHE SBBY O S Shdpfamuscalar injection
of TR iHuf ©RIPEISSet e rel evant neurotoxin conpl ex) may

act to

[0011] The different serotypes of botulinum toxin vary in the animal species that they
affect and in the severity and duration of the paralysis they evoke. For example, it has
been determined that botulinum toxin type A is 500 times more potent, as measured by
the rate of paralysis produced in the rat, than is botulinum toxin type B. Additionally,
botulinum toxin type B has been determined to be non-toxic in primates at a dose of 480

U/kg, about 12 times the primate LDjs, for type A. Due to the molecule size and molecular



10

15

20

25

30

provi de stability against denaturation to the
bot ul i num toxi n nol ecul e and protection agai nst
wele@essd3ve aci ds when toxin is ingested. AdditPCrEE1095/006930
it is possible that the larger (greater than about 150
u

'Strhgsu lto(?i%ﬁhg{nﬁ{ov\gw’ %ta%hg*‘ &glfgf"gft i i %0%1‘%%:1%1)85%?%&‘%{1%% layers of

tHeamiderl @ngykih meohitactatel € of i ntramuscul ar injection of a
botul i num toxin conplex. [0011] The different
t : : UL U S QX gV [ ' . .
(RS YO8 T S e o Bl iy ot agn
kahwmatd oranofSiohes paCabyilisumhey femakin sdloandxanplody i improperly

R e L el
Cs B " ! o
cRebAEHAI Apﬂfé,dsléﬁfeﬁml@, %Qanﬁim&?lg%flgsﬁf%g{g%g ‘f?ﬁ@@gﬁ 'rt]&m have

type B. Additionally,” botulin
betatusedifardblerapettie affentst dandrollad pdinimttetionbf howtiaemabxin has been

480, U kqg,.,about . 12 tinmes the primate LD50 for type A
uﬁﬁaetot é’r‘%ﬂ%e I{B'fsglf’u PAASYHe t%nﬁquo?‘g‘glﬂoé‘ﬁs Ty EXRRIeg Meuromuscular
dibexdelsi EHaMACkRKkd by hyp@hdfle SeRia SluEALLM ERHARIH B39 have been
t he nultlghe | ayers of the underlying skin

tregiechwith dotwliauny ©evinclde hemifacink gpasm, adybiconsel spasmbdicttorticollis,
he t .l ethal natural biological nt. known. t o
ol 1:38sp Mooy o Bl phLe P RSy Pliiineaeadaches,
stbBwuiselrPRfopRdibul&1j6int HiseRRr,and vafshe§ptPOfimuscle cramping and
contai ners. Ingestion of the bacteria can cause
spaerne Mowe reppitbhthe anusste-paaelaring affeetn of betmtingm texinthawe been taken

- a i -ef . bt Ui ] i.n_have hee
oGRS E PG NELAGE LB 5okt BHRLARA" 8 s Wl o
weidkies) ifiwrslines andf othertresdul ts wifspasiis or badrdetiens R at Buscles.

provi de nuscle paralysis to treat conditions, for

rrp . u . | r . o .
OB TP REnSR PR SB0AE SRS AR b oo
expesnet lnag aexastiednint Furope winice untiquotyi. nini RISy Beniteciviaadiradengem first
. a adul t, .onset asmgdi ¢ taorticollis, anal i
isqlREd e anssrahin PO IREAPS e dhys dTom e aliédepopk mpat obtained from
pddiAloPemdtissie BF HchifshPRS 8l &F bodllfsAPInSBSium. Van Ermengem found
t enper omandi bul ar joint disorder, and various types %fm

thendisenss torbengAusefl bydnsparsedlulavgpxinrtbatemsd prodhesd by what he called

uscl.e- | yzi ef f ect f botul inu [ ve_heen
B RS SRR B RS2 B gl o8P Ry Santert (1597
TP € dlak CRgngBd G 1832 ttd €absBAunObotwWlihii! She dahf\Olostridium was
lines, and other results of spasnms or contractions of

used, dp Aeflpgisthe eanaerpbir: Bptumo of) Ithes mictoreganisar avd elsos its gnorphologic

SRS Brdf %}‘ae'ﬁda}ﬁﬁeggﬂ émﬁobﬁﬂthﬁ%l@ltﬂ-éf{b-@qo (1996)). In the

exposur e, has exi urope stnce ant1quit
1928852 chude fernPof Batulifmunrogianyid A Stasiisotitad eflertddditional outbreaks of

anaer ohi c spore-formng bacillus fromraw salted pork
foHcgg?ls%p%i he Hermgp,Sommer at the University of California, San Francisco made
the first attempts to purify the neurotoxin (Borodic et al., Ophthalmic Plast Recostr Surg,
7:54-60 (1991)). In 1946, Dr.EdwardJ. Schantz and his colleagues isolated the
neurotoxin in crystalline form (Schantz et al., In: Jankovi J, Hallet M (Eds) Therapy with
Botulinum Toxin, New York, NY: Marcel Dekker, 41-49 (1994)). By 1949, Burgen and
his associates were able to demonstrate that the Botulinum toxin blocks impulses across
the neuromuscular junction (Burgen et al., J Physiol, 109:10-24 (1949)). Allan B. Scott

first used botulinum toxin A (BTX-A) in monkeys in 1973. Scott demonstrated reversible
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post-nortemtissue of victins who died of botulismin

Bel gi um Van Ernengem found the di sease to be caused
whygooansskt racel | ul ar toxin that was produced bycwmmoohm)@so

cal l ed Bacillus botulinus (Van Er mengem Z

ektionskr, .2 897))
ocylie SstesfRbanstysid ke ot Pt Sh ‘%H%Bf(?s?ﬁ Tose0- soon
anr\%ﬂdE | }QTXUAW%% 8@ ekdlto Heed bekbsstillareanagit ahihamaad Erestrabismus,
of the m croorgani smand al so its norphol ogic

blepharespassn,i and cpasogic tarHepllis {Baramet gt-héisBaoanE) Peterson LR,

FEA S AR S0 A BRI o, v

Y@frtBéoladﬁM-ﬂBWl%w) naattersotnd dtdryldrs 0AdMgDeratol, 12:325-348
Her man Sommer at the Universit % of Californja, _San

(189Ah cMadowitel o nairieklagd Gt s Hugtepu Frepicely éVIedlcme 7" ed.

PEFHEBAY M S A8 -t qeTR) B R AE TRl SRR Carrthers, o

huabghdhdrsl wifé teaﬁgctemstlﬁg) bAbre detpiestin gurgedw anda |darmatologlst began to

[ f h |
Pl (6 ARSTEAS ISq 1S ARG AR HOBBY I BT GRY reatmisit 9 Rovement-
E&gaté@%‘ﬁkle%ﬂl% olatfélia ﬂl%a((éa%}ﬁ and Vel fPr evAd r@ (E(ﬁ"]ﬂomedlcal

assocl ates were able to denonstrate that th
A@@cuslofrﬁmtuhmxnanWoYdauk iArpddsiesPrasy, d43- 115Be(198l)) The Carruthers’

usiof B3R o Em%;is Wit fia i i e Bpbliaian, of this
appfosch B 1 BIX-(Bdhdnkz raaa kS&(ﬁt w1243 GitqiHd) d&%ﬁ{éa;oapt&q)ects of

reversi bl eocul ar nmuscl e paralysis |asting 3 nonths
Bc(tuhmnblewsaﬁoéﬁ chcademde ?6@8,7?423 -139%89§1)). Sdn 1994, the same team

rwar ds S orte to b sucecessfu
ekl HERERne R i, S0Rs SRR ahbrotfed? sAHESS Bhthe ficg (Seott
OstBs &7: 1@t 10201 (1080)). B&Mb’hneﬁlrrﬁled tolthe bBal enthelera of cosmetic
Pet erson LR, Finegold SM (Eds), Bailey & Scotts
BEXoyitsaimeat-M cr obi ol ogy, St. Louis, M2 Mosby Year
Book, 504-523 (1994); Carruthers and Carrut hers, Adv
[ODBt]rTHSth praieets 2ire Bt s(dl%ﬁﬂs) ﬁoﬁb&)dt@mltmvnbmnel&a]r thedatsoard acts as
% (Eds), Hunters Tro i cal Medicine, ?
rm%%q ternaintajfy podys e. 4I&foa%§fs 1 gyl diffgrent fggers, each
HAS SN BRBHL FHE K Ios IndSOBULANIY, e BEFHR and h
hyqbedmnml dlfies epidtreganis aostenitying loyee aospitbelid calls thht overlies the

bot ul t f t t of . .
demﬁo Ea@ﬂf OB ol foRRocieb diSs, (It R fseidermis, ang the dermis are
Aspec S émfértﬁ@qa%odehﬂlsLawrﬁerﬁﬁ 16y bf RilipoRtisead.

tul i hum New York: Academ ¢ Pr ess,

108,78 BRI U S b T 0 bbb i

(hﬂﬁndejﬁl SkiapMe®aE brki, NY:98ple3s Mettical Hadiehs at-7 (1998))&% Sonsists of
GE (Ed) Bi onedi cal Aspect s of Botulinum New York

kergiinge @;am}@ghwdqcmiqmel(almw)baswmb@n stafef &iffgrentiation. The
eptitfe%%s can be further classified into the stratum corneum and the viable epidermis,

which consists of the granular melphigian and basal cells. The stratum corneum is
hygroscopic and requires at least 10% moisture by weight to maintain its flexibility and
softness. The hygroscopicity is attributable in part to the water-holding capacity of
keratin. When the horny layer loses its softness and flexibility it becomes rough and -

brittle, resulting in dry skin.
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reported experiences wi th other novenent-associ at ed
wrinkles on the face (Scott, QOphthal nol, 87:1044-1049

W@ 1®8034361 This in turn led to the birth of theP€rasSmwhH5/006930
cosnetic BTX-A treatnent. [0014] Skin protects the

ans f external enyir n t .
OBE0Y T HBRRR, WR RN it Hhoe BRI Sl L 1§ A B Rprers hick
[t GO Sickeffof SRy eirad 1aedsl & tﬁBtskhaYIﬁfﬁdltﬁmgl thevddrhis is also home to-
speci ali zed functions. The ngj or Iayers I ncl ude the

megi efethaiskin’s Beucieesy igclydimgt a’v\éeahypfbﬁér s (pfhéch secrete substances
I <f
oA B Rk Ry S BB POHAL 8 Bins, o
blbbé abi@ lynEsH Deskéle (Bpinder, rSkﬁl thdv lYltbek,déY nPeople’e Meditdd Society, 1-7
porte the hypoderm s, an internal |ayer of |
(1885 oﬁ@“ﬁ"%rs the myip gemporends efihg demmis areqodlagangslastin.
Iayer of skin, is only 0.1 to 1.5 mllimeters thick
[00LT] amtle hyptﬁleinms 1Nﬂwe dempkst [8ér oPdepdkén. sTtMetdi boodlh as an insulator for

Soci ety, It consjsts of keratinocytes
bady }%ﬁ%%’éﬁr"?‘ﬁ‘i‘fba ear%hwka Q6T g roiertion (e

Ygfkf NG ?ebfél%ts' MBdicdIt Ry, de7 (‘19?98??2% *aﬁdlhaﬁ ttﬁ@ﬁypogllermm also stores

assi into the stratum correum and the viable
fag ﬁ)rdmergygpsmwﬂsc Whegit b slan of ncmtrmllgl’oa’rwﬂears avel (phThisawidity is due

tog;ﬁa p?eg%}af:eroi ng?xoﬁeglgglpsna%g}tn#g] 1{(1‘%21 w%ﬂé%coﬁgym %he secretions

omﬂl'erge%d’éohJ slahlieXximakltbiny “afid msilenasfers tthe presence of the water-
roscopicity is attributable in part to the

sqhdfﬁe sulfstdAngeshen m@pfar@gms of theeskin i he hwiéaingreapaityrgf the skin is due
; c%t tleoscsesc étts s&)mt: ﬁ alﬁlq thl eX|1g| ity it becones
nitidh e B I PR <P % . oot ‘The
derm s, whi h|IE‘SJUSt beneaththe epiderms, is 5
(008311 Wmmlﬂ%t@psoft the dglltalq sigas ©of @ging @a@she guSeth by blochemlcal

hlgtlt&[o? Xﬁc% }h&olo{c%ﬁ‘f %{ﬁh@ {Ba’?dd%léﬂrngl(% eur Jm (lﬂ{)ﬁaéﬁal damage

(Bme@éttoahdemaﬂlor@l admndaal (offidermatdagye 8864 IHSH i(h@ﬂ%) tlmrzcddgton there
i ngs i e skin called pores, or, co

arp g ‘ffc?eé%n‘ﬂ‘ﬂé? torg et 138, caa%mclaﬂr%@ﬂgﬁ@@rrﬁm% dufl greases of

faliaD WARERS (SR dew, @lckskilNGr the 9@11% $ad®lb&attic Dernflatologlcal

Soci et%{ 1-77(1998)). However, the main conponents o
Sm’gayd@ dmed; 8t. eL«nm IMgbnMaBb:y éﬂealsiBionk 5{161(2]990‘1)9 These secondary

fo B inglods g Rt B PS50 Tras oBh Sa A port R hrgssure on

thé sﬁﬁloG k. @Qﬁﬁ){g QI%Ep)f Qﬁd %pﬁﬁt‘éd Hﬁ@i&l%b{f&ﬁer{tsl E‘ahﬁ&ij Bg atheg&irﬂracnon of
: Medi cal Soci ety

fapr«ﬂ awphes &ﬁteémh@ ehylboaéﬁ fikin of $he s“@r&gamﬂomﬁwe mga}tologlcal

SUEFE. 422t Rk "y BRI S LAY, A i

have been agilided ih deddr Godéitidlly 20 dnbidilty Y¥odei oFsthé rs@fist dfeaging. . These

secretions
techniques range from facial moisturizers containing alpha hydroxy acids and retinol to

in, New

surgical procedures and injections of neurotoxins.

[0019] One of the principal functions of skin is to provide a barrier to the transportation
of water and substances potentially harmful to normal homeostasis. The body would
rapidly dehydrate without a tough, semi-permeable skin. The skin helps to prevent the

entry of harmful substances into the body. Although most substances cannot penetrate
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of the sebaceous glands. The term"acid mantle" refers
to the presence of the watersol ubl e substances on nost

wo egsosusenf t he skin. The buffering capacity oPCT/082005/006930
skin is due in part to these secretions stored in the

skin''s horny layer., [001 W.i nkl es,. one of th .
106 s & SRS BT SHReREe Toxh e RyRORoRy Lrelichusly cgprease the
pe%hééb%tgg,!fgﬁhwﬁpq sdeb&gi ¢ changes that accunul ate

rom envi ronnent a amage (Benedetto, International

rnal of rmat ol o 8:.641-655.£1999)). In .
B £ Sare B RE: Bt Bl LR AT © pRisr tgaprovide the
th&BPERicCPRER T TS tHeGokidl hhsst chidértBVIo infREEdGhRABE 8kiRf The Federal

facial winkles (Stegman et al., The Skin of the Aging

Fopd ead CrsgetdminiSeation basowpipeayied Suelya pyocedwrg, & treai@ent of wrinkles,

ang B et A B R R PR et P e et the borutinun

toLihaY lalidini§teREUS daréfilly comedRa tor fRGHitoran Bljediiof S Sditthgdiarge wells
the skin (i.e., during sleep), and repeated facial
of hexiarne thes reatmeatsityy Hpwevesniuch drcaBnensican bejumcomiagtablesand more

. .The Skin of the Aging Face Cosnetic
ty%gélﬁg{ﬁg gg%’%ogh{jeg%lggery, 2nd ed., St. Louis, MO Moshy
Year Book: 5-15 (1990)).. D fferent techni ques haye )
[002Hn TewralApglicationrofdiotiughtaxs PipvidsSitor ot r%%@m_a? desirable
trdafifiert! Bhatl e 20LNY paidl&s ﬁaﬁﬁ@ I?)E'agyﬁéatffoﬁ,n fa %F‘tlfe@ﬁﬁéﬁlt surface
al pha hy and

Mol sturi zers containi ng oxy acl ds
areaethbinain Heaosered; tha kbibityooedumdsteanmire gxac tithrisghet specific activity,

neur.ot oxi ns. 019] One of ,the principal, functions of
redygef] (tqagu%topqp%\%r the'baipizp t@framﬁrtch%n@lf%ﬁewﬁeg%w i@ pifect, and
1aMR RIS P e RRLARR E&Rirb@ iEA kAt Ir¥adhal Wik aberttR: dMRIdAR esult.
honeostasis. The body woul d rapidly dehydrate w t hout

ough enm - perneabl.e skin. The skin.h s. to .
10F700 o Fitop el REGEEG R biber BRSSP dn afe of gt interest
dud) FaH@nd¥DE theWlusédial es dearagdd meRet dist@hfdet, Batsti Mministration
a nunber of strategies have been devel oped to

of sherapqutigedgpnts datocthe dlaadstress, randhe opporgnikdes for wianitored delivery
. i.ahl p i.0G .

B B B 2P PR B S ooBERELS A ftations and

tedHntduep.e D suledtidretfsr whicB EXsetdfadimindbtrativnst dedired éninsylidyevhich in
injected intqg_the ski n'eé%gyﬁe'detal ,Foog and

magh s st Sl headdnaipist dujerfiop Greluging: !l “ipgsition). Ease of

ad%rﬂél‘ri%fﬂgcg{ }V‘g{.ﬂd}"ﬂé@ kL &gy ot for Qﬁ%‘gﬁ ploteifd Sudhoyy botﬁlénum toxin.

Is treatnent. In's treatnents, t
Othet agentsuwhichdomait seaddprioniss skindwiit laye sudsahtibllyysmaller than insulin or

eI e T
crbdsC AR MthC P RRLMAC/ITR B th @AY DERILMR @8Y | Yansfer. Further

I nvol ves sone pal n. B
interaction of each with materials to facilitate transfer is unique for each.

SUMMARY OF THE INVENTION

[0023] In one aspect, the present invention provides a composition comprising a non-

covalent complex of:

a) a positively-charged backbone; and

b) at least two members selected from the group consisting of:

8
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[0021] Topical application of botulinumtoxin provides

for a safer and nore desirable treatnent alternative
waele@soe3pai nl ess nature of application, the | aPgEDS2005/006930

treatnment surface area that can be covered, the

ability to forpulate a pure toxin w.th higher specific

activity, redubedfirst anﬁ“N@lthé‘a%B bgckbeae haying iamiwahty of

th ' . : )
| o (RS fnaghlBib Rlie R BReBASS R plrdifty O hEfthivpRtharged
r eacimagirigraoteyti ¢ clinical result. [0022]

Transdermal adpi nistration.o t her_ .t herapeutics i.s _.

al so an area of) @rsé‘éﬂn%iq%@}vé’ '&_Haﬁ%":d h%ﬁbqlﬁg}agﬁ{g@ I_’lt”@hty of
the polgod ﬂaf’éetiﬁ%%g«?ﬁé? loeaR&datRaly nguréiit? BP@%E%W%B%%H

adm ni stration érapeuti c agents Into
bl oodsdetiegmoietied; t he opportunities for nonitored

delivery via thi e of specjally constr e vi.ces
and/ or gf conttt Iz}l%i?f‘s?%‘?ee@%‘@{’?rosfﬂyﬁﬁ eg Oghgj\tﬁvg)ﬁg’ ribozymes,
t echRpbaYRE olihauckiPatiad &Rl dIPNAWALSdng @\?\ﬁf?ﬁd transgene;

adm nistration is desired is insulin, in man
cases nust stiiv) DNAzdedding pelead obg pemsjstence Gastor; an

(i ncluding self-inj.ection)..Ease monjstration .

boul d-al o9 be Wb IiESAkeaiey cRAgef badUTLObANERS pifpin of

bot UAttaahen Biekoigital SXeNEY; 0P BEEativEligichbroda bﬁﬂb%bﬁ%@bﬂlty .

cross skin but are substantially smaller than insulin

or have dvh¢reindhe cgnplﬁpc@é%@ma@se/ PYsitbisehaigesng ghleasigge of the

' S bilities to cross skin with

m%‘r%{’gﬁsg%%eﬁﬁ%?g&d?‘@?%%zﬂlﬂfnrg’i@fi als to facilitate this

transf_er_. Further i nter_acti on of each with materials
B R T R S —
ool 678 IO o Rerl TOHEARV o SpEANRIL LMudRs antibody fragments
whigh Idoawé haartdolvgicat adtpdiytothendhaveore bmdaed & siiceifid amigen when the

t he .group,.consj.stjn f:i) a first.negatively-charged .
e RS P LR A Py BROIGR S HEBY b G itbens suitable
fofBhAluhBatioPhaw &Eéﬂﬁl)lo‘gfclaya@ivﬁ’ciéé rs@bh hy m%fmting an immune response,
negati vel y-charged i magi ng noieties; ii) a second

thessgremiaire inglusled rig dbie bpriebdate abpecingl tipinyeation, yhowfever. Moreover,

d P | i vel : .
st iRy® APHTRKAR TR fra Mluiebs B 1§ blafing p saecific antigen,
thedeby. bidckirn@asdana EndIBS BL blt&RIgehE @Onforaak SRS theMAtigen are included

. ribozymes, nodified oligonucleic acids and cDNA .
inethiso éfvention. s dlewnatively: ataadidats; agents can be used to determine in vivo

efficacy in these non-covalent complexes.

[0025] In another aspect, the present invention provides a composition comprising a
non-covalent complex of a positively-charged backbone having at least one attached
efficiency group and at least one nucleic acid member selected from the group consisting
of RNA, DNA, ribozymes, modified oligonucleic acids and cDNA encoding a selected

transgene.

[0026] In another aspect, the present invention provides a method for delivery of a
biological agent to a cell surface in a subject, said method comprising administering to

said subject a composition as described above.
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iv) DNA encoding at |east one persistence factor; and

v) a third negativel y-charged backbone having a
w@bwsagddsy of attached bi ol ogi cal agents, or aPCT/US2005/006930

negati vel y-charged bi ol ogi cal agent; wherein the

I e | one .
(OGETP I Yo & s BedfneltBich} eI B, St B8Shy BRBaring o
phi@GRgtickherbt@hegewtihl agambsition, thy snelisqk ebmpfisingecombining a

invention, can be either a therapeutic agent

or a
Pogif¥sts cdataed drackprne: compruent g af depst hweimemhgrs yselected from the

C Lél,aﬁti body fragnents which do not have :
gr‘@?’o‘%"g%?%“ activity other than only binding a specific

antigen when the term"therapeutjc”" or "biologically
active protei & ai@“é’ﬁﬁ?"b‘ﬂf’gﬁg}‘a@‘?&c@c banedwwmne plsabiteof
for i oo i . e vt es

2" ALEILSERINS G hendblolagi Rl SR RlEn
i n tiegiagproogics;at e aspects of this invention, however.

Mo , ; that, h bi ol og} ¢ activit r.a
rer aneut | 5 o St AR 2y b BT bERbeRhihbd pRy ot
t hepglshel k&g&iﬂfggigtﬁﬁ@,a&cm&hﬁavag a_ciﬂuraiityedf'n_régatwéﬁr-charged

t luded 1n thi's

conformation o e antigen aré inclu
i nvéngetmg meeties nati vel y, candi date agents can be used

to determ ne i.n vivo.effica i hese - | ent
conpl exes. [ 0b9s Kt S tREPYs el B dATA KR, Fhozymes
| NV efydifdd (HgoMueles adids anP ODNA oA defcitd tAinsgene;

non- coval ent conBI ex of a positively-charged backbone

havi ng at | eas? BRE erqodinged least qneinsrrisfenpedagionpad at
| east i ' | :
consi stimng of “eAn R AR e SR HATE A r

ol i gttauhed diotogiedl dgernsdr cishidcanicaltigegtsporsehepatieely-charged
trag}sﬂggene. [0026] I n another aspect, the present
i nvEIORFPl SR PEELSMECHBIKOAETEr del i very of a

bi ol ogi C%Jithazggﬁﬁnﬁa‘eelﬁic%ﬁblor%ﬁﬁ@é"e%tiic{dl}ﬁa&égiaﬁg cari@ & form a
met hod conprising admniStering to sai'd subject a
now-ooyrbsit tcompleashavempca nbtepbsabevhafge0#1h the pyetiscathat &tdeast one of

.aspect, th resent..i.nventi on provides a nethod for
SmgpgﬁﬁFﬁ%@sgeﬁﬂggﬁﬁE%UHPdg]maa'cosneceutica

conposition, the nmethod conprising conbining a

positively charged backbone conponent and at |east two

[0028hb dr still ednethiee @spachnthe gesgnb inyestions pavidey kit fo) fermulating a
fir -negat i vel y- char ged backbone. .having . | ur.al it .
ooy B0 Rh ebe R ARl AL SORBRSPEL RO sBififink '@ positvely
chdtped dhikbyndfconpoatitvald/ athakgedo components selected from groups i)

through v) above, along with instructions for preparing the delivery composition.

[0029] In Sfet another aspect, this invention relates to a composition comprising a
biologically active agent such as insulin, botulinum toxin, other proteins which do not
therapeutically alter blood glucose levels, a nucleic acid-based agent, a non-protein non-
nucleic acid therapeutic agent such as certain antifungals or alternately an agent for
immunization, and a carrier comprising a positively charged carrier having a backbone
with attached positively charged branching or "efficiency" groups, all as described herein.
The invention specifically excludes antibody fragments which do not have biological
activity other than only binding a specific antigen when the term “therapeutic” or

“biologically active protein” is employed. Since antigens suitable for immunization have

10
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I magi ng noieties; ii) a second negativel y-charged
backbone having a plurality of attached targeting
w@o@ansi3enr alternatively a plurality of PCT/US2005/006930
negati vel y-charged targeting nDieties i) at Ieast
e nmenber selected from RNA, DNA, ri boz nes

Ot]éﬂrllflt@@ﬁ&‘@ﬂearcéw&lﬁs F¥ch AL TOBRID S A GHITHEe 5es§’8p@e #@36 fmaif ncluded
1ntt5§[h§?f30%?ia’g:' ngp %w%ifp‘géj%\%ﬁtl% h&RSer. ON'ﬁ)é e?' %&&Cﬁla’t have a

fac negati vel y- char ge bone
b1d§iag1cﬁllgioavny wr althérgpaticatffeatthie tinding ogpecitic ag@em,sthoneby blocking

lisgPa PP S (B chuSeiotftaip SSuARR, cre i ieg in this invention.
Tﬂ%htﬁ{ﬂ'g?ﬁgll}‘} hGR/el eﬁ?tr is %9&%5@%5&&@' botuBs&8RbAR!(BTXSS 4d £ftigen for

m a non-coval e conpl ex having a net positive
mminanmpn;/vlor heerthim pnidfungal ageats. atSuiteblst agifungal agghig include, for
ers |p§HseI ect d f,romi

XPRDLE | B pabthardle. pPhoutiind, pnggo 8 Roconazote,

cl&hﬁiéh&ﬁ%sec%n&cﬂe sed RVl licbitgoRr, TR cRlddifoR| andlthe like. Most
cosneceutical delivery conmposition, the kit conprisin

prefeppddy they @bsmzv:ﬂar JueddaedBonds eoPRIRPRERVohn Sheait- péaa@dlgm-cham
P8 PRRB ol o LR kb DA B ler, for example,

a %lyalll@ﬂéheﬁﬂl@EEOSIWh@ﬂ thd W0gichlty Yetivarpthie Iis &Sﬁﬁmﬁm toxin, the
thi's invention relates tqg a Cor‘{g@SItl Qn conpr SI ng

mmrmoagfuéthﬁn jelafes o @ mgred By ngn3 iplRgich it gz muscle

T T

headsohe, reduciny phwdch 13pasOIE) L;nrlemrmngc od refheriap eache,c oagl@ducing or
such as certain antlfu als.o r.nat el g
erhgRCIR I THBUT TSSPARRE> 2050 S0i9 Bt Aymposifioh containing an

efpegﬁ{fé ‘ﬁﬁﬂ&llﬁf oFBBRARAnCRkinl flefdadly MOt SRAL KPaRED f_]%ttd? patient in need

d positively chafged branching or i ci ency'
ofgmhpisaatméﬂt dBhal@seniidedishackies. tO'I%h elelthndefqumnduclng an aesthetic

C|f|call | udes anti bod ts.which d
i Pommehphteds fos BREap EPYUPREN! SRR OF Bt Rt to the face
1n§tE§<P bf b irfdtiiof §RoWhEHL tbildse I'Wheﬂ hRMAGIePichly adtive agent is insulin,

‘biologically active protein” is enployed. Since

tharinvepsing rslakasatel @ teshod winirfingdermally iglixeringensulin to a subject by
b o) O%I Ct%l e t' VI t' 11%1}{10%F‘at§eg§91|%$ t NS @ﬁeétmu {)unt of such a

Ol SR e he appropriate

o@&ﬂlﬁﬁio’ﬁ dbfmdiﬂﬁhg ihdih@nbi @rcontbivigioarof iMbulzomet theagsithaly charged
t hat have a biol ogical activity or a t her ape t|

baskbenet  Byoteins dhaiarg nopsermally s#Rrackenl cravEPaYe iRy fpithelivm

appreciably relative to the complex of the same agent and the carriers of the present
invention and that do not have a therapeutic effect on lowering blood glucose have widely
differing surface and physiochemical properties from insulin that normally would make it
uncertain whether a technique that afforded transdermal delivery of insulin would have
positive results for any other proteins. However, carriers of this invention that have a
positively charged backbone with positively charged branching groups, as described
herein are quite surprisingly capable of providing transdermal delivery of such other
proteins, including, for example botulinum toxin. Particular carriers- suited for
transdermal delivery of particular proteins can easily be identified using tests such as
those described in the Examples. Such a protein may, for example be a large protein

having a molecular weight over 50,000 kD or under 20,000 kD. As used herein, the word
11
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i gand binding or altering the conformation of the

antigen are included in this invention. The
whembogideénl |y active agent is preferably insulPer/US2005/006930

botulinumtoxin (BTX), an antigen for inmunization, or

“Fiepdue, ¥ die St d STondanebe Bt T ErgEETE AT Buose Level
suftibiedt 9 SHl1RGiatel dLBRCHMAAGNE or Kieho6PRARSE 9eentinOfok ieRBZRIan diabetic

econozol e, griseofdulvin, mconazole, nystatin, '
patientsopinradlkaspaets tofi éhe piesent Npentipn.cthe aggelciatiph detween the carrier and

o Biplogl G AR el B o RS Pty it B, inctude, for
eRRF1é,| vBicYinforations thﬁcﬂl\ﬂingg%ﬂ%f WL fe$adRIr &oninations

pol'yal kyl enei m ne. en the biologically active agent i
thieepoB o i Cerinimrasnegtsrot tha doventient trassdermel Aelivere phthesapeytie proteins

c {)llgo g Jcﬂfevﬁ{ggﬁgﬁqg&hé lk?ci,rgtjioqgi (%Cf §béE g‘ucgéjec Frieﬁ%’e%%ﬁiye excluded.

araﬂ§5|s, %ersecre i on ofF swea
Ak efpldyed hein, ah® ghtizepii 4genis sultghlaifsienti@ndaaion, can be protein-based
reduci ng_nuscl e spasns, preventing or reducing acne,

angjeche R it CaPRRVERAY HieriblRRdEluGess Jeyrds nomprotein non-nucleic
- ORI I ]y c it ainj n .
iUt o ARPIaK| 5, C NTRRTC ob0R RBAL HeloR e, popificaly not
sidtable, farf tha suibpasdionsrofpétel presentninwedbnothoswewtr. Thus, the agents
.treatment. The invention alsq relates to a nethod for .
ingl &1 egaﬁgé{e%ﬁ%% S orcBuRER Fiogy f%letafbrﬁ gtigens include,
fo?ﬁ%ﬂi}ﬂgﬁ:, B6st I ER)iroRRRntE AEERY Rhdpehd %)f Bwﬂ}cliéi’&é.nls{engable agents

ce instead of by injection into facial nusc .
pivfesably heclibde | fogesathplg, antigene relgeedttoi otulissy | mnalariahmbies, anthrax,

i nvention r tes to. thod of transdermally .. . .
oGRSt g e T B0, BB o1 g DRt B, diphtheria,
péitiistis,Qbtafiy, HashiopAThe infliénza Waleats tin/Mivarkdl 6libvifisaiiRbNs, mumps,

of such a conposition containing insulin, or a
rubekd ivardeslionprsumageetusphepattis Aeargbiaflpenzal y char ged

backbone. Proteins that are not normally capabl e of
[00BO SIThe pdsitivelsi Bharged Ratrlees iod MBarkipdsrRe | with Vthéie | isitively charged

to the conplex of the sane agent and the carriers of
brapehipg s, jap\dsseriad heginy e temprdveshageel gcompounds, and form

m&#@%?@&%féghgﬁﬁ@%mogn | owering bl ood gl ucose have

ering surface and physi ochemical properties

fr Lnsulin that, nornal woul e it uncertain .
(AT 1 &Fisa vRiien Gl Pmye&%f # Fhetbed 0% rupRag - el paseptical or
chnebOgiths beﬂ%lit‘?orpﬁl\é? cBRPlibdsV@ itk S cdrBibr @&M{)ﬁ§iﬁ§ fa positively

proteins. However, carriers of this invention that
claeged polpoptite welaypasitivredie dhdygek bomeptidylnpqipset swabl 35 a long-chain

h ed .branching..groups, as described herein are..

QAR Sy DERD e SERSBRGYA BVGeL AT hilively charged
brafeHiNE by "&HicishGN bR’ ashTefingd Aérein, RAIHUA bidogiéaKy active agent such

exanpl e botulinumtoxin. Particular carriers- Suited
as ofor example, insulin, botulinum toxin, a therapeutic protein which does not
therapeutically alter blood glucose levels, a nucleic acid-based agent, a non-protein non-
nucleic acid therapeutic agent such as certain antifungals or alternately an agent for
immunization. The invention also provides a kit for preparing or formulating such a
composition that comprises the carrier and the therapeutic substance, as well as such
additional items that are needed to produce a usable formulation, or a premix that may in
turn be used to produce such a formulation. Such a kit may consist of an applicator or

other device for applications of the compositions or components thereof and methods of
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transdermal delivery of particular proteins can easily

be identified using tests such as those described in
wao b®sasaepl es. Such a protein may, for exanpl ePEBEUS2005/006930

| arge protein having a nol ecul ar wei ght over 50,000 kD

or under 20,000 kD. As usgd herein,
thepregent fraveapent A us¢hhareia, dsiicsx @ala)fefen f@b eX@ml@ ¢ @n instrument or

[

wopfeeiicf Ay AFE 1 Snlhe b R ObiGaRTon PUELBUE ] Ll S donly the

cofpbsieisaiidmethods aftke pesgatnentisn. I n all as pect s of
the present invention, the association between the

[0 Ar | Bl aﬂl@eﬁt{b% his8! esth g@egyd@s%ésv ?ora%{ﬁdghﬁalb}(ransmission of a
non- coval ent i nteractl 0 can include, for

biszgicgl e actienagent ster agtfoo rexampl;ed imsghn, benbinumg ,toxianadherapeutic

proieenbichfon ot IFRIEIGIY R1GLHe RReoRelcTGisr § shpleic acid-based
agbite haRfUblofeiR rrl‘ah-@iu@l%lccﬁd?@*%h@raﬁéut@c@eﬁt’ kih 5.4" 863 Yhtifingals or

alterations of blood glucose are specifically
altemateludadagm faripicoyachtion tledtng CQIﬂi@nahwntgem eora]gzsmcm that, in turn,
muni zation can pr ot ei.n

in S6 GG SORR SRoR SPHGF SOBUEEER § DOUTiY Shitaehpolypeptide of

préfetabBe @hbeVétlatn 6 OftdRiedigte chaif- [Mgihebf Aqbkker@RiThSnpeptidyl
hybrids thereof. Nucleic acids encodi ng antigens are
polyessict Gasaen thatrigs pgeﬁwdmcéwfg@d bﬁi@h@@rﬁiﬁ 'sfficiesay” groupses defined

hePen? latee}ré@ Y5 g%’ng %g ek S)Ylgtr mte;[tg ed, ggl?cha@&ﬁ {2 o 5‘}9 log dag simple in

co&mtcﬁbh @s astingand, orahybiea nfops ccﬁ‘liplmkeﬂ deﬁzftﬁ&l@atfil(mludes means for
envi ronnent al agents, pathogens or biohaza
dl%mﬂ% pad pHeEng the @ﬁ%ﬁsylg. ¥cthe &émppﬁfw@xemﬁlpmwnaﬂy means for
|
SRR N0y 8o S T R g iging monicorin e
redctiomi rif 2k sabject o dhe asbstempert béing dispentiedhtlneall alspects of the present

hi. | f
infeRG b 6 FERoRlioh Boiens TeBirraRd Ty DB syl sgent is by non-

coVﬁEﬂtC ?Atbr%ctld%{‘ CHARA O&MY SncliteD 3ok t &:Smiple, Af¥id “ﬁtkﬁé@ﬁ&% hydrogen
[O The podsitively chargéd carriérs or backbones’

bowhtng, Yatmeﬂelr\’]é@@ foraes] or combinpdionpthereoii ng gr oups, as
descri bed herein, are thensel ves novel conpounds, and
[0633] M m&hb}t%lﬁﬂﬁheaéw@é nialy Sonltdy nly ‘ﬂ{b tHePpiddic ﬂw@gwauy active
i nvention al so provides a nethod for preparing a
agpifafaraexamnleainsslin.c befriewnt foxkl, %dhg@murtmonmtmtwhlch does not
r a itivel
the%%é%&élg%ﬁéeg 63 g?g&{lf Qgcogg qgv ﬁogﬂ ulggg?é&@ ﬁaged &%8’[5 a non-ertem non-

nudleftp gt i ttiytlap@aicy sgsnt Sueth a@&eﬁalhoﬁgrfﬁﬂg%lm or alternately an agent for
; pol yal kyl ene| m ne, the ﬁol ypepti de or nonpept.i

MBI the BB IPEby aBlisdgispatsicin ’fhf‘gslﬁa Accordmgly, the
m\E)eIﬁ{l{)% ﬁflsg gp%yngééﬁl{ggthgtégg@ﬁéﬂgﬂh g%e@ffcg }for‘éﬂ;%@ Qng via the skin and a
matéersal Ithat cohtainsl the positivsly chaiged bet@pet backbpne:;taad rhattis etitable for

does no
applyfng to the skin or epithelium of a subject.

[0034] In general, the invention also comprises a method for administering a
biologically active agent such as, for example, insulin, botulinum toxin, a therapeutic
protein which does not therapeutically alter blood glucose levels, a nucleic acid-based
agent, a non-protein non-nucleic acid therapeutic agent such as certain antifungals or

alternately an agent for immunization to a subject or patient in need thereof, comprising

13



10

15

therapeutically alter blood glucose levels, a nucleic
aci d- based agent, a non-protein nonnucleic acid

W0 bh@sapset i ¢ agent such as certain antifungal SPOF/US2005/006930
alternately an agent for innunization The invention

oS BV i e R % Sl B 9o e i

coﬁjﬁﬁétﬁﬂle\k}fth Q p%bhﬂ%l?%@nge@@ol@@ dﬁtlcﬁﬁorﬁi&tpoﬂiﬁiﬁphﬂﬂr]ﬁlymer such as a
tens that are needed to produce a_ usabl ormul ati on,

poblallarlqmeenm hawag malym o charged heanehing greupss 68 dé@nbaé hetgin. By

] G S SR ke 2] SRARRBDYSREFE gt an

po§ifivel9naHargsat @arﬁélef aff adifthifiebd dd Oiﬁlhbmamwpﬁw%dure which may
i nvention. As used herein, "device" can.refer fo

ln‘@k‘aﬁmlﬂéert eombiningsthelimithe mRESHIaNe ylieh fip ithepe ri@%wersﬂ to the

f.or t ot r
ol O QLD BRI P LB En R AL ogether o
prdm&’@mblreqmsd&&li%ry'rdﬂa& dffeviénd amnoum lof tthedﬁﬁ]pglcaﬁﬁ active agent. For

devi ces for transdermal transm ssion of a, biolo 1y

ex@mpley cameptition EtaABINE BF DRANEY Sharesd ritier T ANt b Applied to
t th
the {fh B ot SRRKPIGHDYEL BY Al TG pURE DL Pller device pontaining the
bidegidalbastide agantt , a non-protein non-nucleic acid
t herapeutic agent such as certain antifungals or
[06ds] eriRd ﬁl/é‘ntf%ﬁ P95 Blatck 36 nleMVA8 bF @ﬂﬁlﬁﬂg‘bﬂﬁbgbzﬁly active agents such
contained within a conposition that, rn turn, “in one
as,elfpodixampte, ooy | bwslirung atoxiner a cthnmpmsﬁm g)r@teln which does not

BESEHETE M EAPRLIRER b AP s Dot on

nu&@f@@@ﬂ'tﬁ&’ﬂap&ﬁicywt GuélR ks iceftaihNaitifiamlPOs alteviglely an agent for
char ged branchlng “efficienc groups as defined
23

impnigation g8 dlefingdh Bergivetor srithghenge ¥1§slﬁ¢h@tn&@ﬁ§q ptheg than epithelial
Skl%k eﬁs qg%/ %)ga%f' %ﬁab ao%hﬁ{rerloﬂﬁié:ecggg 01‘:90& i gg& Oéegt?%@&tsﬁ%atl system.
|ncludes nmeans for di spensi ng and nmoni toring the
di spensi ng of the conposition, and optionally means
for monitoring the condition of the subject in one or
nore aspects, including nonitoring the reaction of the
subj ect to the substances being di spensed. In al
aspects of the present invention, the association
between the carrier and the biologically active agent
i's by noncoval ent interaction, which can include, for
exanple, ionic interactions, hydrogen bondi ng, van der
Waal s forces, or conbinations thereof. [0033]
Alternatively the device may contain only the
therapeutic biologically active agent for exanple,
insulin, botulinumtoxin, a therapeutic protein which
does not therapeutically alter blood glucose |levels, a
nucl ei ¢ aci d- based agent, a non-protein nonnucleic
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acid therapeutic agent such as certain antifungals or

alternately an agent for inmmunization, and the carrier
woreapshogs3appl i ed separately to the skin. Accor dPemyiUg2005/006930

the invention also conprises a kit that includes both

a device for_dispensing via the skin and a materia

that  cont ai nBRIRE THRSS RITEIQNGE e RRAWINGS

backbone, and that is suitable for applying to the

skin or epitheliumof a subject. [0034] In general,
[0036 i Figaret il oprogldss a coipmisiesrepreventation fthe components used in the
. administering a biologically active agent such as, for
INEREAPI e, insulin, botulinumtoxin, a therapeutic

protein which does not therapeutically alter bl ood
[0@37) c cBigutee® glrevides mschanaticarsptesbetstion afeavsralaembodiments of the
. _hon-protein non-nucleic acid therapeutic agent such as
INYeRHP%i n antifungal s or alternately an agent for

I mruni zation to a subject or patient in need thereof, )
[063pr Figivreg Serpiepedsent theirasnitseleiransdermal delieesy pf @ plagmitheontaining

id bialogicall t.i t.in. ' j ith
mirgEety OBy S8 Bl BiiE ARt SRR et oy
ol ymer such as a pol yal kyl enei mi ne having positively .
0@ geigutsr 2 rimesea’s gho tasslis ab translermaledslivenesin piagmiq fontaining
g REIUEREAR B, YL Bt Mol aRhee A ¥escriRa b RPRAET < -
carrier - are admnistered_in a conbt(‘]igfﬁati ori]g%{oce ure,

(00401 o nF 1%13@ q ISPESSES Reresailts of H;Blps‘qlieﬁ*@al YTV (9 asmid containing
thERIRASAS £oB: BN ohictb AR AN HellrteR L ExhBplee
subj ect mn; & f(y, u

, Or a tering themseparate t In a

ner. such that t act together to,provi he.. .
(0B et et orerd Y ritee b BEbsem s B4 3 hStinum toxin as
debir@cah E/lhleact i ve agent. For exanple, a conposition

containing the positively charged carrier may first be

lied to,the in of. the. subject, followed .
(o8fH) | FiguteSs WF pofhftaRtio de5icRER of s ekl ok Kttt dgtivery of a
bokilRluatioga ds\eddibed én Bg@hible d 0035] The invention al so

relates to nethods of applying biologically active

nt-s. . . . Ld N ' '

(of T FreBH0 P8 p eI ol Ml b i B b iiBhes of Example 9

folldwve riap erighifield gisalbudon lfpoeth gland e dod mekinsmagigmented cells with
aci d- based .agent, a non-protei n nonnucl ej.¢. aci i

fluokrseep opticdl Hgeme aga%tﬁ?a@_e%eb ead y gwtwpﬁgfaxegt §pids and ditferen

& Arfefdd gt 408 inA&Hi ficatjons).

%}%%&ﬁ%ﬁ&pﬁ%@? ﬁe (?g}at E:Ge,‘jlE Ivslfm%]gcl ud(% %gi (?ho‘g)gé otg %gr c% hoanrﬁ)

epithelial skin cells, for exanple, epithelia

ophthalmc cells or cells of the gastrointestinal ‘

syst em BRI EF DESERCRTPEIOSFOFEDRAWENGEIGR036] Fi gure

1 provides a schematic representation the conponents

used in the invention.

S5

m

General

[0044] The present invention provides a component-based system for selective,
persistent, delivery of imaging agents, genes or other therapeutic agents. Individual
features for the compositions can be selected by designating desired components in
bedside formulations. Additionally, in one aspect, imaging and specific targeting
moieties are provided on separate negatively charged backbones which will form a non-

covalent ionic complex with a positive backbone. By placing these components on a
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[0037] Figure 2 provides a schematic representation of
several enbodi nents of the invention. [0038] Figures

w@2esoepsesent the results of transdermal del | RET/YSWH5/606930
pl asm d containing the transgene for E. coli

bet a- gal act osi dase as .descri bed i n Exampl e 2. £10039
negptgieleciprgahhaskbones therfavandienopwiatss the eed des sttehing components in

prgrﬁ%el Ycﬁcﬁ%for%f k)o it & baQBbaE R n@n}%lggecf i Exﬁga‘? r%@ra{e%{es Rincreasing

a- ga ac ase as descri
[I@I)@Sc(ikly Bhd Ué@eﬁsd epd edentasinph efficecyt to of 1é\redin1$1d‘e rowalsuccessful
liver pl asm d, gont ai ni the transgene for E.
CO Iiatleéﬁ*és éj%t%ﬁé? sooged v SR impiaipns) Exanpl e 4.
[0041] Figure 7 represents the results of transdernal
[0QK4]i I\nemotlmdr aapbut cdriamusutistatices asn He dvmsdnhally dekiwerpd dy use of
2 ure8|sa hoto hi ¢ deICth
copiia RPUNGIY EHRGh ErTRre BB L BACGuHRE oY HEBPhE negative

badkbes ghithed daE‘esEﬁf‘é'Hﬂb@taﬁee 609 4adivdrive Ucﬁ@fe@f lhai/easufﬁment negative
phot ogr aphi c dep| ction that the imaging conpl exes of

chEsgantol assecifite| withy thé eowvﬁmcﬂm@ed QarTsers idf e preseplainykbation non-
,pl thfluar scen
cof Al THiclGriiG GRGRES. (P AREIGh 6 Ereier) of By “pifgaft Bk can be
deebnfnﬁrﬁﬂef& é‘xl b@ mﬂaﬂgef tre mt:lermgﬁlgf b1C incAoisal (Pastedphotometry
a and at versus panels ¢ and at

verﬁ@xﬂwwnpoeamse F..  DESCRI PTI ON OF THE | NVENTI ON
General [0044] The present invention provides a

[0646]p OR@ttier had edtagdiag e the inweatier is plewded rxsutls refatence to Figure 1.
delivery of inmaging agents, gene or ot. oH;era eutic
In ythesn figure; {he \ﬂoawgpe#t%mrs gwms Nea OH s hggpe attached

roR 25 AL At LR 8 S OSBRI 0 ik il
attachegi to g Mkiemﬁdrar)ﬁ ifer emanqphi ((iwig)nmﬁA@)j,zeSxflwan phanwh:*.etmpt nl is an
on se rate n ively char kbon whi ch | |
i O 8 AT, P 00 SORGTR ISt G BereeT b fom about 7 to
abB&C Hf)O&eTAEiy d&h@ﬁbngz)tahm eegm%gn&mgéu BA%kBBAL W8ViMg attached
char ged backbone i nventi on obvi ates the need for

1m3‘gm0h®1ﬁge$@’@9@ rismigiesi aﬁtaph@cﬁosce hg}@idmr ); {Ba shorh negatively charged
bagli%f‘?l ag‘“ﬁ%cg%g%?% Ear??q%n &g%"g%eng el & Ieﬁ% (open circles

attﬁcf:}{eldcioeﬁl qsght Dag); I(e)/eh dligahudmc Saeed; eﬁth\ulDNAnzw BBNIAO(light cross
been reported due to sterlcllmtatlon

haf@edlgglr)a #ndu(o epeqskieg persisieneg fctonbidadneress b%tphqééoar) Figure
2 hfu@@i‘tgse (fﬁ%dsyeﬂﬁiplé/se&eﬁuﬁ%ofﬁf)SnéHt compositions wherein the groups are

depicted as set out in Figure 1. For example, in Figure 2, a first multi-component
composition is illustrated in which a positively charged backbone has associated an

imaging component, a targeting component, an oligonucleic acid and a persistence factor.

[0047] A second multi-component composition is illustrated which is designed for
diagnostic/prognostic imaging. In this composition the positively charged backbone is
complexed with both imaging components and targeting components. Finally, a third
multi-component system is illustrated which is useful for gene delivery. In this system, a
complex is formed between a positively charged backbone, a targeting component, a gene

of interest and DNA encoding a persistence factor. The present invention, described
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certain positively charged carriers alone, wthout

requi ring the inclusion of a negative backbone. In
W b@seseases, the substance or a derivative theCEUS$2005/006930

have sufficient negative charge to associate with the

positively charged carriers _of the present invention )
mevsrfeby helems pgpwng nuapher of pdditional gemppsitions upetd it therapeutic and

.refer associ ation that can be determ ned for
(héggg%ﬁ@%%§ change in particle sizing or functiona

spectrophotonetry versus the conponents al one. [0046]

Furt her understandi ng of the invention is provided

it.h..ref Flgure 1. In this figure, the

DYeliBebf f DRt fimbily (1) a solid backbone having

attached positively charged groups (also referred to

as efficiency groups shown as darkened circles

at t de®BROSIONS dJar kened bar), for exanple (dy)nl

g . . .

o Pk 8518 ASA I Rt Rty UL S i
comprisipera wih-éavalenhbwople? of:o about 17) or TAT domai ns;

(2) a short negatively charged backbone havi ng

att ached 4)nRgbdsvdiRcRirb@Bb{RB&IE; biid angl es attached to

a light bar); (3) a short negatively charged backbone

havi ng ath)agHewst tvae membarg salgeted sroam thegroutheansisting pE

agents (open circke t 1. t Khaht, bar); ..an

ol i gonucl ei c aléiadf,:lrS ,a l%i&%g?rgg%ﬁﬂ&%g?%ﬁ%n&% %Eééghte of
hat cdtaehddcitnaginpiidoichds; ONAtepabaiyngpRedl iy 8T sepadvElgtharosd
(dark cross hatched bar). Figure 2 illustrates various
exarfplagfganoisties; i conponent conpositions wherein the
groups are depiC - UL 4 [ . .
exanple, in Fi ! u%g&fﬁaggﬁ lrvgtiy %iuap%eﬁ_t%g%%ogégﬁgﬁﬁaplurahty of
conmiathddaargeting hgamnsd; oahkanativelyha phuraitp of négavietly-charged
char ged backbone has associ ated an i nagi ng conponent,

a t dPgEIRRFOMS¥Ponent, an ol i gonucl eic acid and a

persistence fagh Ok 1eabiQit fheribt SEIRAEA Tkt RN TREAEMozymes,

conposition is ?I lustrated which 1s designed for

di agnodified bhgayrlest acds andgiDA ehenditg & sdempbisirtsgene; t he
positively char ackbone i.s conplexed with bot

a0l ho. conporihiEN ARG 8 PG SR RGIREAT S oAt

a third multi-@oNRarEgaivety-8RArksd badklshd Rivatk yPluedlity SF

useful for genée delivery. I'n this system a conplex 1s

f or redtdchipshielosical agssiss pransgat vely-whargod bichesieal agent;

t ti ; { f _J.nt d
encodi ng BRI pamelex PARESF ettt RbudR Sprbsgst gpe of e
méab&s isetbrrdardmb), i) Bolodw). provi des a number of

addi tional conpositions useful in therapeutic and
di agnostic prograns. Description of the Enbodi nents

[0049] In one group of embodiments, the composition comprises at least three members

selected from groups i) through v). In another group of embodiments, the composition
comprises at least one member from each of groups i), ii), iii) and iv). In yet another
group of embodiments, the composition comprises at least one member from each of
groups i) and ii). In another group of embodiments, the composition comprises at least

one member from each of groups ii), iii) and iv).

[0050] Preferably, the positively-charged backbone has a length of from about 1 to 4
times the combined lengths of the members from group b). Alternatively, the positively
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Conpositions [0048] In view of the above, the present
i nvention provides in one aspect a conposition

W@ 09p0s4sbng a non-coval ent conplex of: a) a  PCT/US2005/006930
positivel y-charged backbone; and b) at |east two

nme rs selected,fromthe_.group consistin
chRTEeQ badiae 1 Py DEIRE BRI O SERRNSY 0 e feisomtigegt charge of
n 1
s oféf“n‘%%g A T P S gl el et 8 ifoym and the
1e1&gﬂ$ @ndchange gatids\eed ypprbm%dybh@ kdmm eStra\to rsgee(length) ratios can be

PRINLE | ur aI | t 151}/ %}tg E,]? gT“itd?e;? %g‘ ﬁfl%gﬁgl? eqr%tg szr CRL, P@ dgtermined from the

miﬁé%th@@orgﬁdﬁ%htses iii) at |least one nenber selected
fromR bozynes, nodified oligonucleic aci ds

(038 oGP g G el BB s B E i B PG s Wpeghp cporee under a
ledshidifle %ﬁﬁéﬂ-gl@dsy csmﬁ@%dnﬁa@m@e}gomweag vhd8Y dons pﬁyxlolo gically

of attached biol ogical agents, or a negatively-charged
comp@tlblgw@aqhtla@ee mlorespeeidically, Hposetnvql;y eberged' ras @sedshenein, means that

thés) %?oeu A }él Oqu%§ lon g(jn%ﬁgs ?ﬁnc 185%51 t1693§at ggebr]g'? angeﬁ g}?lalu%)ndltlons,

sucli ag o gaiteraatySaminke of @oPRGIfd @Nfudeigafalise svhash J:eﬁlaﬁéqluire positive
three nenbers selected fraom groups i) _through v)
c ﬁ%t“ﬁé?f FainFobitionrbash sRpFitions wieh @&ﬁﬂ@bmge@ﬁn the case of primary

DINS RS ébﬁasﬁos?ﬁ\% A éd"f s%g%(?ﬁé}gﬁn(}%fe%rﬂwgse'tﬂat have the

, L t a other ro
behnbmdl dela‘sssplanhg withpasiohs 00vVa0 mthysmlegwalﬂy | @mspatibiee conditions.

nber from ach.of groyu and ii), not her
Polyegrs "Bt & ABCARER P%ﬁ&e%gh%&ﬁ mekiies a0 dedomopolymers,
aslmst)e Oggo] ERTREbnd %ﬁﬂb@"JIﬁhttharQr RS é)ta}nrplég bt pB&fvely charged

V) Preferably, the positively-cha
mQJat@d:skmm weﬂémownlmﬂigmncn*faﬂf amﬂmwﬂm@nﬁoyecd r&adlly;res wilhbe apparent

to TR B 5% Fe b peVOR, R SH DR B eA dg this invention

wiR SR e seBilet @oGfot ftfa%naqha{af)e&wt &tﬁm I d?@%o%l CooffiERhMEFhich have
charge of the nenbers fromg 9({) some
S

utidtib i axempls, int ¢eranpotsitioge age riB¢th |a§ (iﬂﬁ¢1ﬁhﬁdnh€ai¢1d P, in another
as@%p %%hth@ gesgﬁarn%g hﬁn} 'v? > tdgtr tggg ove c%r%leunJ% Cwhieh Cinclude any

|ze ( eng
carrier Whlch comprises a positively charged backbone having attached positively

charged branching groups as described herein and which does not itself have a therapeutic
biologic activity. The invention specifically excludes antibody fragments which do not
have biological activity other than only binding a specific antigen when the term
“therapeutic” or “biologically active protein” is employed. Since antigens suitable for
immunization have other biological activities such as mounting an immune response,
these remain included in the appropriate aspects of this invention, however. Moreover,
agents that have a biological activity or a therapeutic effect by binding a specific antigen,
thereby blocking ligand binding or altering the conformation of the antigen are included

in this invention.

[0052] In another embodiment, the present invention provides in one aspect a
composition comprising a biologically active agent such as, for example, insulin,

botulinum toxin, a therapeutic protein which does not therapeutically alter blood glucose
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det erm ned based on nol ecul ar studi es of the

conponents or can be determ ned fromthe masses of the
w@owposusnt s [ 0051] By "positively charged” is PEENS2005/006930

that the carrier has a positive charge under at | east

some sol ution-phase conditions, nore preferably at .
levelast nyglele acisdmsed Agat.o? BYI-BEAMYLY neBTRYSkeipicd therapeutic agent such
tio e o hooci 1 y . -
oo QR Lfeal U S SRERY o Rt o RSN B IPEG cofprsing o
pdsitely drasgddtbaelkbdneafor &istanch apgsitivelydbargad bolybleptide or nonpeptidyl

ondi ti.qns, sych as a _gquaternary am ne, or, containin L
pelgh &W@h&aw% CER }t?é‘?ﬁo'a%‘dﬁ‘i”%/‘@ YaFH SYEh ah glyalklencimine,
n a : R- CRRGHJ | : p .
o7 OEpGRideabl MAALIAY BOSER: RARLE (RRRK, CRaftRaPblanching or
" bl & Ermaya [Brgups " gsodifinied dieyein.h diage dtotaim-hesed! theeapeiutic aafl eron-nucleic

to those thgt have the hehayi or .of, assqciating W,
acif gt TisrAeNGs I TR GONAEIER G chUPERpch ater total
coPP ¥ RInratctifi@. MBuch Phdsiiiviely @harRO®1 dalr¥@b Yars BRI the materials
nmoi eti es need not be hormEoI ynmers, as wll be apparent
desorilendebeddw las positively isharged badkbhegs. elwripventionfalso provides a method
ositivel.y charged moieties.are wel nown.in the .
fogr B?mgtlePX%ﬁd%g%ge%técall%? ei?g&e raglé)gpi yk agglonglanIBeactlve agent as
mBRRRACE Nerdi®) c!dﬁiiﬁﬂirﬁgr(ilﬂﬂlﬁiﬁ%it@ the kil dr - epfheliiR Vftthy Shbject (which
charged carriers described in this invention which

mey, beeeliufean eoothet mempeal) theniplogicglly @ctive pgant yindag amount of the
o & L ihity ol edn .
PBREL SARBRE S R Sy Yl YRR Bk v
trandérhai dalsywey bf die biodogictlyedttive ngentio ahe siedelrpitat method, the
ese._novel compounds which include any carrier, which

big aseilE aeiive agsati and\ie posifively ehprgackapiasianmabe agplied as a pre-mixed

d WY : | r : :
cR RO o BBl bt EppticB PSRRI RN o PHARIGE (for instance, the
agehemapbeatin e skinglaodh ar athéri devicg.and e camienmipbe contained in a liquid
speci fically excludes anti bady fragments_ which . do not .
ol BPEICSEPEROSHER hote§ BPHEY 14 FlineidR BGTsF AgPligiian of the skin
padH§ C iAlsi e ARéreBE he SR “4hBafcRtiE" inl thE CARERHE dfDblo& glucose refers to a
"biologically active protein"” is enployed. Since
deghné gendoediigladose levals isuffinént atoi alteviate eacoteheymptoms or signs of
bi ol oqi cal ;activities.such as.nmpunting_ an i ne,.. . .
PR fis fof Shplend ARPR BRAGRY 1% AR BT aifdhe invention,
tr2S@aaiab delivei N bs thepyRitit ProteiR® WaNdle oVIIRONSE the@GROKS alterations

that have a biological activity or a therapeutic )
ofdtloed: glusgseip speaificalysppetudet.c Thstinytiontshesitpallynexstuden gntibody

) o pe _ . P _ .
o R DR G AT Bt it igen
whaothb egrmefthadpemiat’ or tbdlgyiedlenictive pxdih’'0 iy @hiplvl et Sinde antigens

one aspect a . o . .
suitable ‘for immunization have other biological activities such as mounting an immune

=
-

response, these remain included in the appropriate aspects of this invention, however.
Moreover, agents that have a biological activity or a therapeutic effect by binding a
specific antigen, thereby blocking ligand binding or altering the conformation of the
antigen are included in this invention. As employed herein, the antigenic agents suitable
for immunization can be protein-based antigens which do not therapeutically alter blood
glucose levels, non-protein non-nucleic acid agents or hybrids thereof. Nucleic acids
encoding antigens are specifically not suitable for the compositions of the present

invention, however. Thus, the agents included are themselves antigens suitable for
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conposition conprising a biologically active agent
such as, for exanple, insulin, botulinumtoxin, a

wWQ b@sapset i ¢ protein which does not therapeut i RPEl/Dg2005/006930
al ter bl ood glucosel evels, a nucleic acid-based agent,

a nan-,pr ot on-,nucl ei ci.d ther t|c ent su
gy o SR s FiTod (8 SRRy HproGE AT g hental agents,
pdtmgéﬁé Z3! bigRaARG. @ Suahble CigeiRMPreferhtlg AckRas) fdrV@l é)le antigens

char ged backbone, for instance a p05|t|vely char ge

reiﬂmcy e phatlésnar melarise FEbiEs| a@tbrwbermlpélﬁ, gayrelged to childhood
t her,. a _het.er op r uch
11133}11?5%@? éﬁ%}f as n%‘:%{l E %‘[H&B Pgr%us&,s %gaﬁ%%,plilaedmfphﬂus influenza
y?@' o, MBdachHamed Jpdtiesirts, Vﬁie}zlsléi} aﬁ@lﬁﬁ)sbfrabmm, N@rieklla, pneumococcus,
eff|C|ency groups as defined herein. Each
hepetieAnambiggcnzder apeut i ¢ and non- nucl ei ¢ aci d
non-protein therapeutic has distinct physiocheni cal
pr opBsditiwsdy whhredd Bddibonet ot al conpl ex characteri stics.
Such positively charged carriers are anong the
material s described bel ow as positively charged
kb 2 a h /|
O g o B A B oo el charged
cairidrgis cty;hbqllyaa: tineeas thlﬂmf aemppaitheomatth dreus in, the chain carrying a

SR kerEeRl PETF S BT o m@ﬁ%ﬁ%eﬁ%ﬁ%ﬁ%ﬁéﬁg FiseS ttached to

sidhd @fuﬁﬂé Gﬂkhdring‘ﬁtdrﬂ’ EhePBRRboRN AP ASferd }}5? sitha® charged backbone
positively charged backbone havi ng ranc

oups
itselawill sotehdvect dQﬁ;leﬂ(ﬁanl@eilQi er brczlegd @mmty d ¢3m:>§r lfickbone is a

t i ol al ly i.ve.agent to subj [ n.that
et BRRGRne L A o 60k o diReRn i fuped " Beteroatoms
seRREdd! fi oA nitraeal S8 des, %ﬁ[ﬂne KiliEBYy aﬁﬁpﬁ@?hd)@g TFEe fhajority of backbone
pre-m xed conposition, may be a i ed separately t

chefreateisfre pseabiyt ¢eehany rﬁé@l@pnalbs ftlah @ckb@%w efien hay Méymer of

ropBer nall AR, ol ool SR REAR b Bftamine)

pdlakylescimpy, iagd theolikd)e Bkine drefipoe e@bpﬂﬁmtsj, chie p(fsﬁixhﬂ?y charged
ﬁé‘) patch). As used herein, the word "therapeutic" in
bac I%?o’ﬁtae?? lypropylegermige yhissein e pwnber; of the fwpipe péirogen atoms are

prdedP s Gt S g%'}fﬁ’ﬁss tﬁ:l‘gp R 1&1%%] grrﬁqgeé’ Bg%ﬁn\rfﬁ‘ Ee In another

synptons or si erglyce
emilncahmbmtg: t}paiqsﬂwbbl chargeddrackibaneds pewhpepsidyt palymer, which may be a

i nven ransder.mal de of -t her apeut
el AR B RS St S PO RS0 T Rl lyfhlenimine
oﬂf;ol%%?le%ﬁkﬁﬁ@ ehéﬁn? Fheﬁhflé&i’dﬂ WeRKE|0#0R6m dMKut 10,000 to about
invéntion specifically excludes anti body fragments

2,560,000, doefarablhEor dbiout HYf),Q0 toaatoiuy it 18000 eandt inast pefeyably from

abg)ipp gg(? gﬁ)& bq @gﬁl{tf I@Qﬁé@ e Ias%‘%%ﬂ g%ol?lg Otéer 89%§r{t§Qﬁ%éa&bone has
at@iohd D& Phurlityt @Jshee-cﬁa@ﬁ nhdTORERI thad ineludb f}i()@ltl%ll?eéharged groups (e.g.,
bi ol ogical activities such as nounting an inmmune

mgm@ﬁs egtotPfes PYHERMIN S108P% d dHOSPRODINE agpEPhr Pelfenium  groups,
gu Shih g{oufngl S érﬂi‘/d?ﬂltn'nogt‘oujﬂéamﬁl‘ﬁé 'sidechain moieties in this group of

embodiments can be placed at spacings along the backbone that are comsistent in

separations or variable. Additionally, the length of the sidechains can be similar or
dissimilar. For example, in one group of embodiments, the sidechains can be linear or
branched hydrocarbon chains having from one to twenty carbon atoms and terminating at

the distal end (away from the backbone) in one of the above-noted positively charged
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Mor eover, agents that have a biological activity or a
t herapeutic effect by binding a specific antigen,

W b@sedspebl ocki ng |igand binding or altering tPeT/US2005/006930
confornation of the antigen are included in this

i nventi gn. e yed herei.n, the antjgenic
graumst dbpl apscts CPFRE‘?]P%&W gRyertion. e aﬁse%ﬁlw P e carrier and the

bl(ﬁp%lc et £ dQ bﬁ%nt&%ﬁﬁfeﬂﬁérﬁ& dnY wilidn agklhélﬁ@e for example,
gl ucose ?eveal S, protei n non-nucl éi ¢ aci d agent’s
ioriy bitesestiédsehaird genthontimige vardat SV eals ftvesgonetnilypatona ltI&reof

specifically not suitable for the conpositions of the

(06X S oﬂe Glgﬁ bP&nbmﬂﬁrthemHﬁvel a8 BhSkHoRE il & BBlypeptide
ar emse s antigens suitable forimmunization,

haGmigt mhltml@rpbmgmig dharged dededchain g]xappl(eg tliging drgimine, ornithine,

envi r.onnent nt ens, or .bj ghazar
hogerdinng dyane SREN JoretRiy e Dply et RS B Rear weight of from
ab8itt 1(HEISto ot £900,000)@hdtk ipé¥eraBB) Bbibohidds, 630 to about 1,200,000,
ant hr ax, tubercuI03|s or related to chil dhood

mostnpueferehly Gnm shasth 199,008 jat ahous 1H00A0Bht Rae iof skill in the art will
ert ussi t et anus nm ] i nfluen
B B g AP SRR REOF R SRR, the scechains

calf BavE@ite theMesTRERECRSor Do dubdtonfat th8 dedterf dfietBBnent.
Positively charged backbone [0053] The

[Oﬁpgogi' tAH Yt drge:gacﬁ%ﬁgﬁ%b&%eq ﬂl aﬁl% J erd é{(ﬁ% gﬁfléag‘ucﬂ as a peptoid.

itively c carrier
See ot Bxaiﬁple,tlomler edrigawr Ciskrt.hing rEw [E,Bzgl BZ {48 (t9e8)Zuckermann et al.

R s R Sl DL s s s
SR IR (AT S, St et

th@lbqubemb mumgﬂnaﬂomscrathbr thlan dhe c.aathoni ettqms Ths albowe arportion of the
ckbo hyd rh backb whi
s HEh iR ETaRaR oy AT S BHE BiouP So BRI Bositively

chiighd BHEEbone 6B APBnent UlSyHihesis idfipeptdiding dRb@/HRAGH Uor eXifple, U.S.
maj ority of backbone ¢hain atons are usually car bon.

Pamtj Noi 6:847.2y3. Aldhdteuir bbu@d\hemm qfoséwebecharggd Ibpelehones that have

id I
a Ibeg F%}‘?é??‘g%’fﬁg ﬁtglg‘ ﬁfé‘?ﬂ giﬁﬁr% erl']léh P]té&/ A Bﬂ%ﬁgr%onx )cbmposed
of ki) acid¥ ha9 ey hauly @écuﬁﬁﬁg)ﬁdé@ﬁhfs at tHee-0aBbd 1o¢atiohs.

char ged backbone is a pol ypropyl eneam ne wherein a

OB e SRS O0SH: SO 4B timps, s o

elgeashicimienichaf petypeptideswhérein thahﬁﬂdmhiﬂtages hﬁthp qhspthda/z&byeplaced
charged backhone is a nonpeptldyl

ngb syrrpgates éu@} qqoﬁ%“pé‘%ﬁa thigapides é(roEIr\]H ), reversg? thioamides

AR BRI (SHCRET e ekl e, gicr
gr@ipsuketd@mﬂﬁﬁlem&)( @l@ﬂHz-) groups, phosphinate (-POZRCHz -), phosphonamidate
and phosphonamidate ester (-PO,RNH-), reverse peptide (-NHCO-), trans-alkene
'(-CR=CH-), fluoroalkene (-CF=CH-), dimethylene (-CH,CH;-), thioether (-CH,S-),
hydroxyethylene (-CH(OH)CH,-), methyleneoxy (-CH,O-), tetrazole (CNy), sulfonamido

(-SO,NH-), methylenesulfonamido (-CHRSO,NH-), reversed sulfonamide (-NHSO,-),

and backbones with malonate and/or gem-diamino-alkyl subunits, for example, as

reviewed by Fletcher et al. ((1998) Chem. Rev. 98:763) and detailed by references cited
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2,500, 000, preferably from about 100,000 to about

1, 800, 000, and nost preferably from about 500,000 to
W@bwansaBe00, 000. hi anot her group of enbodi MEPCEHUS1008006930

backbone has attached a plurality of side-chain

noi eties that include positjvely charged groups_ (e.qg.

theapirorViawy gf dupSregying anbtithiogs sepY, InppspRBAtchHisosteric polymer
ba%{%%g?ssrela%% Eooﬁ‘éc&iglbﬁéls%ﬂﬁed dig"”fﬂ;&{ %hﬂn% I‘égitd?gg“ f’f] . ﬁ.r .
enmbodi nents can pl aced ,at spaci ngs

G ﬁﬁ@R%‘?féh? hagkbapes Erewér«% aiie: pe wagrawso%%rappended that
affgré %gglgve]l‘?d&iatr%&f‘ %H%r tlﬂ)‘? éﬁ id) @k §d%n§1hﬂi%cllﬁﬁéeﬁsbackbones

ml ar. r exanp e, In one
(-SPDUER anfd eNFISd), A drs hatéh sidséltir lgedups attachddetd ireeaitrogen atoms.

branch h rocar hon ' i\n fromon to t
Sirgl o s BT DA S Rﬁ%@@@' ¢ Hekilorah Detiaa Sifepiin eroup
atthdHAth ti‘f‘i‘e Ragk RO st N Ol off ki1 AP MeCarD @hi® oadily adapt the other
positivel y" chargedgroups. In all aspects of the

linkages ehemistriee nto provide epoaitivelyi eharged Isedeghain mepsz arsirige standard
atﬂ the biol ogi cal |y active agent is by non-coval ent

syRtRetiG MehOds,  which can include, for exanple, ionic
I nteractions, hydrogen bondi ng, van der Wals forces,

[0458] c dntA nmtlp@lraﬁyme aofl enftmdsngnt ﬂledmltg&ebu phayged backbone is a

T

seletid@ loai ﬂ(gﬁ}f)ﬂ'-(@ﬁg)t(zg HQV,TAY o fiagmafitg Itllierétff oﬂﬁ@lﬂr&lbm&ransductlon
honmoar gi nine, and the like). Pr eferabl y, th

dopgi tPRRaPRES. of brERent &F mikuEheispL iR ki gubscript nl is an

i 0008 EB04D. 0TS D10 AR AR 2001w

sulisﬁﬁpﬂlﬂl)lstmd@bﬂdﬁnﬂiz, aGldaeger@fedronf alsduit S| tmaboﬁtf% arore preferably
preci ate that en am no_aci r. uedi th's

ab%& ioghobt 4 Heos HV@W@‘?@&BW‘}? brgachs; §af rted are those

enfolifi&ntd Nei> Qhidn f Of (R{W-Tgr[conﬁ‘agtﬂEﬁtt ' OHQS at thEhe formula

center of attachnent. [0055] Alternatrvely, the

(glyhcRGBRORRQRBR-(giy)anal og of (Qy)@df @BK&RR;@RBBeGglﬁs a or

(gl&g,pﬁlgﬁg@(ﬁg@{,é(ggf)? Ivég% ﬁ?u%lﬁ) £ 5”1? %ng glare ea&l mdependently an

B @6th O RS0 afBlthe ERBMEntdis Fahled9A3)the dAEkbINEBAL Bfther the C-
Proc. Natl Acad. Sd. USA 89:9367 (1992)). Briefly,

tergiiwmrdth -termins|of ghe Ergmentn Repfeand HHY-EAT ceagmanty are those in
iR St LT Sl OB PBRel DA o . o

préfe@BBNALNS, W |ahoﬂ1¥1pp1fe%rfeyl dnfodirhedt ehé poﬁtﬂbél? icharged yide chain or
charged group to provide a positively charged_ backbone

branshipEnerAbD isihn Ratgngapadid 6phip) @Eoteia Bsdvetioacd qrpaing(EdD), or a
R el SRR PR3 e phSUt5 B e s

md&&!hhﬂll Iﬁbsbﬁ/elgbdraegaddrrsmr}mcg gmnpsameamam&rd @f atlleast about O 05 %, as

‘non- pept.i de" as the re not
a percentage of the ’cotafl carrier %lve?ght preferalcagfrgom agout 0.05 to about 45 weight %,

and most preferably from about 0.1 to about 30 weight %. For positively charged

branching groups having the formula —(gly)ni-(arg)nz, the most preferred amount is from

about 0.1 to about 25 %.

[0059] In another particularly preferred embodiment, the backbone portion is a
polylysine and positively charged branching groups are attached to the lysine sidechain
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of am no acids having naturally occurring sidechains

at the a-carbon | ocations. [0056] A variety of other
whawkbstses can be used enpl oyi ng, for exanpl e, PGL/E§1005/006930

or electronic mmcs of polypeptides vvherei n the am de

| i nkages of _t he tide re Iace ur
ATGEHEREDS o (R P(?lﬁﬁ'gla sof i b e e fgrred StiodEgent has o
; evHeTr%{s e“% t E’f%ﬁ; abbut mmfﬁ%ﬁ{ ?'990 000\ RrablPfrofbout 25,000

et hyl eneam no (- CH NH- )" grioups,

tolabbot h2001000; aed (osQgeitrably ﬁ’oupdqoup hos 00 ﬂ@afoeut 1,000,000. It canbe
ob RO s BOCFRIRET 5, o BSSRIRNSE. BRSNS, sy
p&lylg;ﬁggsﬂ‘sﬁch fd, uer erdris1B; ep@é&m@"ha)vmc%dmwwbm@ polylysine having

. thi oet her et hyl ene

W@}ﬂ(m(@-@- 130,004 rwbémmba‘(mm%i ¥50,peq lt(?ﬁ@@ 809 @nd polylysine

SUMN&%P(O(@OZ@}H %%’rglﬂf?% % ﬁglﬁ?ﬁtiogll {,P %‘;"Hg@y ine will depend on the

reBRGKAL B6HpIdnts dTehe BahBosiic &id gaMenatient t@|ﬂfW1de an overall net
subunits, for exanple, as reviewed by Fletcher et al.

pQS{TFIBpraetie the @@wos@snmépr%@ﬁ fubpaﬁhl thef ipprofieplly dipme gne to four

t11%e§ ﬁ}%t &%behéh 1&(2@@ tﬁa]etll%g }grgﬁ%rgg% ?&ﬁé&ﬂe&%@é 'kgll’&erred positively

clfaegeﬂt leﬁc lg&ﬂjpbmﬁﬁ&emye groﬁpo nlncﬂu@mmeemmﬂs, —gly-gly-gly-arg-
[0057] In each of the _Sackbones rovi ded above,

ArgraEEArEE- L OH B RATE oap}éléﬁa -t Fm@nqigrmpeigred embodiment the

N e o R kD oD SRR Crallfiepgimige ) such as @

pagethjlanemsine) doteaxbmply; onpbkavang actodstutao wekght nf shomgy &900,000.
atons. Simlarly, the hydroxyethylene (-CH OHCH -)

[0’05 agfe ‘f)@ﬁtlb&? rchﬁ*tgéd g&‘&dﬁ%héh & &ﬁ&r%&l@&ﬂ&dccﬁl‘i’pﬂslﬂ?g polypeptides

hydr oxy substituen One of skill in the art ca
orr eanlpdpyldah epptymehr@ otk es ﬂ)p}yla&géen@hmnm tanil eetheo msmwlcre charged

|t|ve i dech s u5|n
ba@%ﬁ?ﬂ%&rﬁ PR GHR e (tsuas Cerpan gl elea i R Py e nove
deeid forfnh@ a8t b th@ Mvedidhged backbone is a
po ypeptlde havi ng branchi ng groups (also referred to

[0?3}& H S%ar g n%ﬁl%ﬁlfé/% t#,&?‘q r ag %at §§§1 eeﬁhg g]flgr‘%gpcérﬁier that has

pa3itdtedy Chidrg@hbehuching Rralpeds meadssain tfontrampdeingal d&hva'y of the active
fragnment or m xture thereof, f% whi ch the subscrl pt

SUpSERCe Y esgriodapent o hie cass thoposiyely Fhaset casrgr ip aqlypeptide

e

clabgudt sidb-chamr groppsf & albi:oyiba&oaltov&’ tBrefbmbllly, iHe pobygteptide has a

ef erably about .7 to abo 3. Stil] her .
mBleGaiaF Pisieharad” st Snadalthedit s ¥ anathet RbABmapy.of s case the
pdsiRRIE Bhar BB cdrA8r s MM Rptidyl polymer such as a polyalkyleneimine having

multiple positively charged side-chain groups having a molecular weight of at least about

;—4

100,000. Such polyalkyleneimines include polyethylene- and polypropyleneimines. In
either instance, for use as the sole necessary agent for transdermal delivery the positively
charged carrier molecule includes positively charged branching or efficiency groups,
comprising —(gly)n1-(arg)nz, , in which the subscript nl is an integer of from 0 to 20 more
preferably O to 8, still more preferably 2 to 5, and the subscript n2 is independently an
odd integer of from about 5 to about 25, more preferably from about 7 to about 17, and
most preferably from about 7 to about 13, HIV-TAT or fragments thereof, or
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(gl'y) p- RGRDDRRQORRR- (gl'y) g, (gly)p- YGRKKRRQRRR- (gly) ¢

or (gly)p-RKKRRQRRR- (gly)q wherein the subscripts p
waewsgsase each independently an integer of frpem/052005/006930

20 and the fragnment is attached to the backbone Vi a

either the Cterm nus or the N-term nus of
Arftqarmgn@dw PTPr eff aiftpgaeny therealt Frekgshiytle %ﬂ%‘chfﬁéé)é bragching groups

t d d
ST R R g
endbddirh@its @f@fﬂﬂfseeﬁil Wlﬁwldﬂmebtant]inﬁgpm:rsefﬁcmcy gbapg atk HIV-TAT

d h b h h di
fragmons)  pr Bebl n [@géshﬂghggﬁuﬁaé@ﬂ% C B DRR QRRR-(ely),
f
(g%}Sl W?ﬁﬁ?{ g%g)ﬁ &ar r| er i hcl ugosﬁmé%@q ﬁﬁ&glnyth& RBbseripts

p dndsg irle\b&d:lylndbpailgem)batmmd:dgengf fyomlib@ 2(]1 andh tlmﬁagMemis aitached to

| east ab cent the to
the, G PR ORI TIA SHeY DTG v Be S ogsus of Bscinemagt. The
31%51%2%%{% gﬂmﬁs M3 thalé %ftﬁéra{l%ﬂ)-f HPMRBAUR Br & snBRAMbN) at the

For positively charged branchi ng groups
cetiay Dﬁgjta:chmehbrm&med HB-PAA! fragmeptsn are thhee impwhich the subscripts p

referre om a 0 o_about 25.9
anfl s Sagh R toRRta Fymed &y & pRAC dheStip A o . Other
r&f@ﬁ‘e@ @ﬁb@&iﬁﬁmﬁ@ﬁ&'tﬁ&e' if whiB© ke diahdlen 2BELURS Std WRinMapedia PTD
char ged branchi ng f)(Ezjl"%ups are attached to the lysine
Y

grtsup;’fezrr&agnmtmtbe@ retgindhe gropplsgictivityis dheserare lpgwn in the art,

b Bhhis 5P ool Sl kbt Alteor elc00,

&?Sfer ably from about 25, 000 to about 1, 200, 000, aind . .
[0906At Tor ef parkisvhuly r Biefeirsduembodimsnd the sawier 5, aopolyhysine with

kg Ot A SO Sk R0 v, T

pobdysihe/sded én tlds phrtiaslarly prefexaipheodimehtydapdi ermyhﬂ\thmg)nmﬂwtrmally

vkl (e SHARIL PSS GBCLLHS G N FeiyaILyiaes such
ash \f' Fﬂéf ﬁﬁﬁ&&oﬂa\a Og‘R/IWDJDW@J%baf;&yE@ n%q{a'vﬁ& W &f 70,000 to
ys ne - w

poI depend on the renal ni Nng conmponents of
1501980¢ polybssirte hwvmgdvIW |1|50t9é)05tgrf ﬁO@,O%tanﬁopcﬁmenddwamg MW >

sOBED; o RS PR ARine ek BTy AR et Wfig. Profered

pokitives dhbed BRRIARG ér@ﬁ}ﬂst& e@flcl%l'i@ He0pd inéRldy, ohakasple, —gly-gly-

conponents. Preferred positively charged br anchi ng
glyratgiprg-aog-atd-tgedrgniey  GfByadseinc HIWel AT oror exieagpieats of it, and

[ rg-arg-arg-arg (-d y3Arg7)
AI&?"%P%A%X?’H?I%%“ Set?lepf)gferred enbodi ment the
positively charged backbone is a long chain

pol yahkyl&snsinehse such as a polyethyl enei mne, for
exanpl e, one having a nol ecul ar wei ght of about

1, 000, 000.
[0063] In addition to the positively charged backbone component, the multicomponent

compositions of the present invention comprise at least two components from the group

consisting of the following:

i) a first negatively-charged backbone having a plurality of attached
imaging moieties; or alternatively a plurality of negatively-charged imaging

moieties;
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[0060] The positively charged backbones or carrier
nmol ecul es conpri sing pol ypeptides or nonpepti dyl
w@eiogoeessl such as pol yal kyl enei m nes and ot her PCT/US2005/006930
positively charged backbones nment i oned above, having
are novel

he b h| bed, ab
CompoundathAde B R ER N b E6) BRRPEs Gl f Mitatitppatpached
I N opexRiNBALETR Yr aﬁ@rﬂaﬁ@ely ﬁ\ﬁlﬂﬁh@ﬁbf n@gdtbve@-&ﬁi’géd t4@le¥ing

charged carrier that has positively charged branching
group@ﬁﬂ@&necessary for transdermal delivery of the

active subst Il n_on se t he

posi tivel 91 c%g aég%neclgﬂp] er sn?ecged@&fx mﬂgi %Bozgymes modified
l'ysi 61@%1 onAERIJTHCRR, anf DN A leﬂa)dn’fgmmmdﬂﬂmsgewd the

l'ike) aV|ng nmul tiple positively charged S|de chai n

gr oups, ér@f@@@lﬂa lgbleast ope Pestsiancy faciergand

2 Yo 7 A A B R8s

posi biolgioal agemtsyefla aagatively-dimrgedrvdsipgioili agght. pol ymer
such as a pol yal kyl enei mi ne having nultiple positively
char ged si de-chai n groups having a nol ecul ar wei ght of

[0@341 eggtap%Fage S;JQQL QQQesc 8@ W al Ft}ﬂme Qlﬁbgalﬁf‘eﬁﬁl or compositions

I nc I"ehe- yprépy enel m nes
ofethishiaverntioa} tha tpe§1t1ffeiy cha;:gedibactl&bens ot earnercess be yseagdode to provide

for, tr er mal l.ivery the 03|t| el y.char
sl BT E OF SOHE R T S0Rlt IR Ouiaigan® BF biskaeisely active

a%tsejsfdegdrﬁ)@g NeBPHRE as CRFBE drdh1B LombisHiibhO bf 1n@fi‘1'irﬂ )oBallmum toxin,
whi ch the subscript nl is an integer of fromoO

p@@elmmwélqbr &4 eap‘ameyamutl@alhf aléari Ylpodnghusosy @fvebabhgrg@lStsultable for

. 5. and.the subscript i ndependent | n odd .
indpdgion or FP g asBu PO Jels T SBETE iaheflh BPeraplpyed in these
cdmhfusitaeUt 7 to about 17, and nost preferably from

about 7 to about 13, HI V-TAT or fragnents thereof,

[Ot‘aﬁéfgl agt \%l)P Jlgggéd @%Jklbgl%ge Whe}lqﬁ <\§j g& € %I%I etflg Erﬁgéﬁ{g moieties,

a|n or anc f oups

taf guting Inanet(eg rayigl Mherfpoutiy ragelﬂs aiﬁsbera m&tﬁ@m&kb&ﬁds €&imilar to those
pr ef erred enbodi nent ? are those in which the branching.
deserifgd shovenkaying BUHPle BoUPp verrane pmsgattie dhargsat phyyielogical pH.

{ 9 y§ %I’ %2&&%%“%?@?5 8+°Y%‘ICS R%&&E@%gu ic a%ents with

sufficiemtsarfacemdgatvaly lchanged wigiiea N\dll qotrequieasttachment of an additional

i ndepepdent]y an.inte of fro 0 the. .
bR R Petel SRl v it ey oS- Gher s Bekbanes ge will be readily
}?Jalféﬁ? fo Bﬁbesl&i'lédeihrfh@ﬁﬁ ShrHchat D ey Bniss 1rﬁf>11ésr}ﬁat a suitable density

ragnent. The side branching groups can have either
oft mamzelmcha;rgecb groupRisopre®nt on filhgysuréice ofi theaimaging weieties, targeting

A A T N N T —
bdcRb&ESdes@ibelil WO, IOtBsec BRES, tﬂié%ﬁlﬁét@ﬂiﬂe%rza tgeriPativiet th€fcof have
sufficient negative charge to associate with the positively charged carriers of the present
invention non-covalently. The term “sufficient” in this context can be determined for
example by a change in particle sizing or functional spectrophotometry versus the
components alone. Suitable negatively-charged groups are carboxylic acids, phosphinic,
phosphonic or phosphoric acids, sulfinic or sulfonic acids, and the like. In some
embodiments, the negatively-charged backbone will be an oligonucleotide. In other

embodiments, the negatively-charged backbone is an oligosaccharide (e.g., dextran). In
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preferred enbodi nents are those in which the branching
groups are Antennapedi a PTD groups or fragnents
W b@sesfdet hat retain the group's activity. TheB@UHSBmymmqm
known in the art, for instance, from Console et al, J.
Biol. Chem_ 278:35109 (2003 [0062 1n a par
% L%Pﬁ%ﬁ %g poly

stiflr ethey pmlbom e negativelyrcharged, backbenep#) 4 pg
glﬁtg ééé{g ﬁ/ 1}9 A g?cﬁcd%c% 233934 g‘;% Efl@#ﬁﬁw%ltgﬁ%ﬁ{/léﬁlﬁe&bi (lé}‘gaspﬁmc acid

re@&ma aarlhteembaﬂl by pnelfaegadeainmnrbmdds)s nThe awidies aleycrifed in more
commerci.al |y, ayvai I abl.e

degﬂ baloi(gnaging gigisties, tBrgat m%g ﬁ%}nﬁ%@ aggr@%n%é be attached
to aoﬁacﬁﬁglﬁ%i}%vfmg gieg% Shdifit gﬁ)\ﬁg gtyMééH’y Z@a 000 1i@bLY. yﬁlt@l%atwely,

havi n to 150, 000; polyl'ysi ne having MN
antiho, a(w& tvhicROD @At amgatp@llyblgwgub atmm gidkar>ar8 0ppedded to the

Howeve pr ef er abl IyS| e of .at | east
g ohibe e ePeriarpa b Radiel il G Wikl Ay ineinagoicties snd
tm%%ﬂﬁ’é’ﬁm@éﬁe@f\/fd GhreRaMpl, QidBEde 'Hhkh‘ge% (tlfr@&%%%@éu@e residue), amide

- afg-arg-arg-arg-ar g-arg Ady3Ar
lnﬂdlagesr/ahenrhrﬂ«aggméﬂw@gbf sefine &n mmm hﬁ@@dﬂagﬂfﬂm ﬁnd the like.

nt.s t her eof onent. 006 | d
AR, [y oichsy GubCRRERBIRY o g AP o PR il anions
in"Abt dHEERROBE AL nERAARES ¢Hatstd Pdlytnee Alteﬁﬁfay,l fh¥ EiffagBiy moieties,
conprise at |east two congg?ents fromthe

taggoting moaqﬁ@s @nd thesapenlic agan an,lae tbemq;ql‘gqs cova entlypmodlﬁed to afford

sugf aly | ug%a}ée 51:9&%?% %?Qc? 'ﬁ?m@t?e\é' er na i € er%ﬂ& Ywif the positively-

chlafgéﬂaiabkbbﬂéé am esglatble\tedtdi}ycdp@a@ﬁd td oRgililiedrin el ats Th bpthaof these
second negativel y-charged ba kbone 1aV|ng a pIu alit
caggs, Hha ablegce af gélenﬁ@tﬂ@g@ﬁqeg 8Ye sifigiephreaplyy charee to associate

wf?l%l :ﬂl}éag{)&?{\éég tdﬂ %@H'c\é s 6F @t?egg{ég%rﬁ fl‘ﬂ%ﬂtﬁﬂ A &)tv'a%ﬁtly The term

er se romR
“suffledey riasthisnmadiedxi exfers |t goassobiation et dsn hmdeteﬂﬁlt«iﬁed for example by

¢ 3’2&’&?{ H?%téc?g%%gaegg{r ek a@gggﬁ%pgﬂ@ ave%?fg%td? gnponents alone.

negati vel y-charged backbone having a plurality of

at t alpluzdndonoletiei cal agents, or a negativel y-charged
bi ol ogi cal agent. [0064] hi a related aspect, as

descri bed. her in so enbodi ' . .
[OOEGQ‘] A variety OF dlagnos[clw or qglagmg mo1g§gst gre %rsei%i)gp &%Iptrés%gfs invention

and are present in an effective amount that will depend on the condition being diagnosed
or imaged, the route of administration, the sensitivity of the agent and device used for

detection of the agent, and the like.

[0067] Examples of suitable imaging or diagnostic agents include radiopaque contrast
agents, paramagnetic contrast agents, superparamagnetic contrast agents, optical imaging
moieties, CT contrast agents and other contrast agents. For example, radiopaque contrast
agents (for X-ray imaging) will include inorganic and organic iodine compounds (e.g.,
diatrizoate), radiopaque metals and their salts (e.g., silver, gold, platinum and the like)
and other radiopaque compounds (e.g., calcium salts, barium salts such as barium sulfate,
tantalum and tantalum oxide). Suitable paramagnetic contrast agents (for MR imaging)
include gadolinium diethylene triaminepentaacetic acid (Gd-DTPA) and its derivatives,

and other gadolinium, manganese, iron, dysprosium, copper, europium, erbium,
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of this invention, the positively charged backbone or
carrier may be used al one to provide transder nal

waledoswersyl of certain types of substances. ConbPCHUSZINS006930
of biologically active agents as described herein such

as, for exa i nat f I tuli
chrogsinmy | s, Ml WHRER GOt cngliathe CaieNtst B 147,10-

terPaaQ&g,cg'dyg < NENEN®, Nantd@sasicsui tabl e ffg (DOTA),
fon, or rfon-protein non-nucleic acid agents,

etl@@éhe&iaﬁﬂnéletraﬁmalhcoy egidl n(ED&s)e do‘hfzﬁd@rtehrmscyc Joio6& RGN, N’ -
ative C kb dt

tigceRgRHg (RO b WRPE RGP ST o B8 Spetgnd G 148.11-
tet?%?%ﬁ%t&%eﬁﬁxe@ﬁ XemnN ey gtk ane %TE?M" H}@Eoiy@enzylethylene-

escr above) having multiple groups carrying
dianine gl#tcetie aclkla(i{-Ig}EIé)t aqdht}ag |hk|eo gﬁugtablemqpemmamﬁg gontrast agents

I e ties rgetin m)let
(Gor MR GEthing S5 oStheiRE PR RaAeBthe o "feidss, mpgpgrystatine
irdn AR dpdi‘ﬁbﬁ&ﬂljﬁ Sotblekedims 6fieich®fidsa aferthaniande attached toa
addi t1 onal bone for ionic conplex with the

negaiiely vbargedc hacldede.bstithothes s%ab&ﬁ Imagiag ageifs jage the CT contrast
aggrﬁg o‘i &11['1 (f 1&836(? ﬁmi hgﬂggl:ﬂ?tte@ (ténr%g %ki fnbﬁfoﬁﬂ‘t ct Q:oht%s? agents,

as RP&IRhi \‘:Shﬁ‘as‘fs haege dugh asiBpinHlabgls @8 eitier Qiiagdmetl&ﬂlwf effeetioé agents.
t he i magi ng noi eties, targeting ties or
Suitplele peigel imagienasnis sndipdcoion eéﬁnglgrfﬁ% SHOREORFIsng HleCy3, Cy3.5,
v
casaé'é',s’ %he’ [ é,gg%gm%}%@g E"ger Y e%? r?g? cetglf%g%%%é&eﬁ@” Green
fldudstértipedteing 6 FA My Eexxs RedgeHex E&cand &AEVIRIA. h t he
positively charged carriers of the present invention
-C
O3] (UL BBk TR athld LIS okt LS 1N ot
thati are ngadily ﬂetaahble na]hensquressexb fvo taocedl, ngrcluchng,ubuttmm hrmted to, PB-
conmponent s al

gatpctosidapg, gxgan v @ oaechzgtl ﬁr&%ﬁ t Irgs%ﬁ%t% i{? Eu% ;a%g Phd the like.
A Rl?@é p\%ﬁfe ¥ oft %‘t?e?ngo ngﬂrl bé Rhfpl&edS Yhéras “radi@htﬁfhde@ nﬂ’udr@ 1€enzymes,

some e ments, the negatively-ch arge
enbarak lsoberatés| Ienneneanofattogpo nn@mtnluiatora;,rhganﬁ% (particularly haptens)

BRI o BBt SEUREE SRR oo secis o

co ﬁ%tgr%mas?hﬁ"crgq%qlb g{@techarged backbone is a
ypeptlde (e g., poly glutam c acid, poly aspartiec-

OB 7R R SE AR A )y flggesbone i

egBihd‘@n aGhEsy of E&Qi1ﬁ&hs€t0mlrdmﬁgin§0@ntsmrmlﬂraﬁ eliphyblolo gical pH
el ow noi eties, targeting a

audn@ﬂlamem 4ty g hgateched dan ‘naeliebEEEEEd Ciib%%b@ﬂélenﬂy modified
tolhll%\ﬁ/fi}lﬁg stuﬁ%i%t %Qﬁ%%%a&g?é mdi¥flsC %JOIVX 4! ta?n?‘taeéo L}:)lex with the

ages am no aci whi c interr
pd@ﬁﬁaty-embcgedcdmﬁ@e Othen 1ﬁragmglagsnts) caray mfﬁplpfmt@dtﬂmc}tat'@ to retain

complex with the positively-charged carrier, even in the absence of a negatively-charged

backbone. In these cases, the substance or a derivative thereof have sufficient negative
charge to associate with the positively charged carriers of the present invention non-
covalently. The term “sufficient” in this context refers to an association that can be
determined for example by change in particle sizing or functional spectrophotometry
versus the components alone. Examples of such negatively-charged imaging moieties

include phosphate ion (useful for magnetic resonance imaging).
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term nus of the negativel y-charged backbone, can be

used to attach inmaging noieties and targeting noieties
wo r@5/084361 exanpl e, disul fide |inkages (throughrP@r/us2005/006930

cysteine residue), am de |inkages, ether |inkages

(through serine or threonine hydroxyl groups) and the

| i ket |y, the inmaging noieties and targeting

noi eti es can thenselves be snmall anions in the absence
[08’:/](1)5]61. ReGgfetyY ?i‘ ¥ar§a?{§g%nﬁoalr¥ nREful A B SibSdstionsRscribed herein.

I melgi ng nol-et1 es; rgeting noieties and erapeutic
Tygeillysthe aargbiing dpenBelky sitached/wl cemigativeipdhiiged backbahé ar described

fficient f t l. d i eti B
o S, KRS ot T S TGRS R o B hecqts and the
iy tdﬁ @?ietﬁﬁﬁgﬂel s)fru@&ﬁ’ﬁ[}fﬁﬁd/&oclﬁﬁﬁcaﬁy' dibtetbtl ok RRadple; tHeNimaging

o ese cases, e substancé or a derivative
mbietiecnfd thzeting agdnitciare bbthreg ahdsphaich abepeerally, dsstargeting agents can

with the ppsitively ch ed.carriers of the esen .
b CEREN ThERERRSdl RIS Tt eyt of & iR ij0, therapentic
ageBi & £RMBXImpOAD 3f HE @MFRER0RaIt8 kI faRidulta!site R t&8lter the tropism

determ ned for exanple by change in particle sizi n% or )
oftthe complea relsties tor thathef thersempley avithest thedavgsting agents The targeting

al one.. | masi ns i eties. 006 .var f _di OSLLlG.: ..
osBC i sl ag gt "B RASHY S8 pfA R P hlfeic acia
trimR e RS bOBirésisll Rardy REsRttypdd clikeltf sraetthinalesiedigsubd @limor cells,
wi || depend on the condition being diagnosed or

livetggésl hemptoppistic €cBy, andihaliker atuchan agget @i bg pq jntracellular
of ..t he e ] eu| r,det egt i .
tafogihg Bl Wl RoUFROHST Sl B G RR Ryl partcutar cel
confifRgintats(e. gl ndfpeheidria, agdeiss andthelike).r Eoi apeatmest simply can also
contrast, agents, paramagnetic contrast. agents, .
besRAlb AREAGHRD: e VIR PABEOSIEE Rekehatgs i EHpu R ioryhe tropism of
biabi { R ox GABYfuft tmatri t
e T e G oG oy pomponents
toXa rvaiyleri waigtyopf asllh lori eveh ugpecifingbygawny feoml the gaost highly negative
i odi ne conpounds (e.g., diatrizoate), radiopaque
S"\‘(%P%ﬁ's and their salts (e.g., silver, gold, platinum
and the like) and other radi opaque conpounds (e.g.,
[00Z1]ci The statgeting bageintirars agends sre hprafrdhdy i limkedu | doxelently or non-

tant al um and tantal um i . Sui tabl ar. neti,c .
ccefrofed? e O Phit kRO Bl Al B ARAIBRRE ffhorting 0.
prefegicAyene off HRmimepaet, ameetargetiagi deenEds DoRA)entlf dattached to an

derivati ves, and ot her 8ado| i nium rran%anese [

oligpspeleisi and, pUpprenrtatey refiteshor ohpsRbnA#ES Hcs D ndidae like that
s€ ne% a%oggietgat?\%wlcﬁﬁggd bh%loﬂg'c%ﬂlp%%m,l ‘f)i‘e?éraﬁ\fyt Bia a linking group.

MetHode oz agactingdaetian egditdNas WellNs otliee bicdegiedliagewts) 10 nucleic acids

a:é%%l?ﬁrmm o & élggég'%ﬁé?g Eﬁéﬁ%ﬁﬁé&' i ?ﬁﬁpé, O hbifunctional linking

groups (see Pierce Chemical Catalog). In one group of embodiments, the targeting agent

is a fusogenic peptide for promoting cellular transfection, that is to say for favoring the
passage of the composition or its various elements across membranes, or for helping in
the egress from endosomes or for crossing the nuclear membrane. The targeting agent
can also be a cell receptor ligand for a receptor that is present at the surface of the cell

type, such as, for example, a sugar, transferrin, insulin or asialo-orosomucoid protein.
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triacetic acid (DG3A),
| ,4,7-triazacycl ononane-N, N , N'-triacetic acid (NOTA),

wWQa 200588468t PCT/US2005/006930
tetraazacycl ot etradecane-N, N ,N', N "-tetraacetic acid
(TETA), hydroxybenzyl et hy‘la@ﬁedi am ne di aceti c .aci

cid .
SugiMptizandimay ese bieideg of miraceliler WopeTphanragsedcation signal (nls)
caont r ast [ ' [ tui
oo FRuRGLR [l R el IRATHRS 4 s

oxi des articularly conmpl.exed f f h of t.h
[owéim(gthpﬁ aqrg%tg\% pents; yse é&x ) cgﬁ{?gg 8? itb,e:?llfyegﬁ% dg@%&e sugars,

pe bBEnoms! VitaRlike rcgﬁﬂ@iﬂe@,b loBighMRYd; O S RBE HhflIa hiohd) lipids or
contrast agents 1ncluding iodinated and o .
sequenteydirferdctionsaduativied fiiom thask elementsiand Fhichailomaspecific binding with

agents, as well as ntrast nts. such ,as _spin-|ahels ..
th CagTRRe R B GBI PP Or Y Bt e et hes Rl 0 beptides
su@Phi %ﬁ%ibé)&l@sg;'pf‘ Qq/n% g.a%rﬁ&hb‘,d@elf edce @"l@?i’fidstqtlﬂ; f%@ﬁiéﬁts thereof,

consisting o

1 ) 5a 5 ) . y .
red@ppgoNr gEceptor Zﬁsgmems,egohthg%@n 1%05: p@f@q,ghim thgrtaigetimg agents are
. Green. fl ugrescent ot ej - FA a
e e FRRS B Ly Wi, TRl o of

adh&sdd ?ﬁ)t&ﬁrﬂééépt&@.n €Thd hidbetRRCOLRt REDtaldonbe ahigadivhich makes it
readily detectabl e when expressed in a cell

pobsielieuidi tagget Beating guich jagi the astalglysopgisiaclesantefs 67 ajpatively an
anFi{z%fy][ E%bg%gatgngeﬁg szt%#gl Hgkééé.eit%o\l%mﬁéﬁsfbeﬂ}%e? e ?‘c P%%%?esr,lt r1;<glcyeptor of

e variety o
imaemepRbaNes], such as radionuclides, fluors, enzynes,

enzyne substrates, enzyne cofactors, enzyne

i nhiDi [ rti y ten ) \
ORI ] BB S s B e e o
negatively-alttirgatbackbospeh this group offsotbedinggnts dlohtasgetihgiRgent carries

BAERNSBLnR! 0, LORORLTUE LK1 SN LS. BHLSED B i ostvt

chd68RE RE-RP d&c¥iBld ke Ofin BRIIELESD fife subStahed ¢t d dRFaAEE thereof have
agents are neutral at physiological pH and w |

sufftodére mapativebeharget taclsengiate withrtbe apsitieely chprged earriers of the present

. backbone or coyal.ent nodid i. ed,, t 0 4i.ncl i.Ci .
g AR FOBr Ve o isre: FaC by 47 ch FalR e offssociation
thi¥ thn the Resididedeliyr eRangied bgatliinge . irOtgagticlé negh@gdor functional
agents carry sufficient negative charge to retai , )
spediraphelomsittyhversies Hessomnpapyts cheney Switablernegptively-gharged targeting

t he absenc f ' -C ‘
b PN fl of IR YDRLBEAAAARNRe it B o e
nedhtivd eh@at Aegaisioleiehapifieas ovell ao dhmptingdghnts hthat can facilitate
dﬁosi tively charged carriers of the pr efsent inventio
adhevien yausepartigulapell swifarer sughy pt sEallPolypnignssingiyfing,dor example
r t '
PSR 2SRyl SRECEAR LB e S RL TR plct wpon e
susfhec tHapgdof thereelt §o be targeted.

[0074] In the compositions of the present invention, the nucleic acid can be either a
deoxyribonucleic acid or a ribonucleic acid, and can comprise sequences of natural or
artificial origin. More particularly, the nucleic acids used herein can include genomic
DNA, cDNA, mRNA, tRNA, rRNA, hybrid sequences or synthetic or semi-synthetic
sequences. These nucleic acids can be of human, animal, plant, bacterial, viral, etc.

origin. Additionally, the nucleic acids can be obtained by any technique known to those
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versus the components al one. Exanples of such
negati vel y-charged i magi ng noi eti es include phosphate
wo ewsfsusef ul for magnetic resonance PCT/US2005/006930
i magi ng) . Targeti ng: agents [0070] A variety of
targeting agents are useful in the gonpositions )
skilled dp throgrt B AR RaieylaT B 1S SCroning ofhgaks. iy hg@ined sthesis o by
m?(tea @ﬁ:eﬂﬁéjdst AcRdREIRE ENEhi¥al g SRl HARINAANEES of SR fulbh B8 Dbtained
or the 1 magi ng noi eties above. In certain
byethb eceering of banfe. Stll fathenghagecitic aaidd cambe invaxgpiorajed into vectors,
ieties are structurally and/or chemcally distinct.
Su Psglﬁﬂﬁﬁf Ct9he | magi ng noi eties and targeting agents
are both not phosphate. Generally, the targeting
[08FHnt She aleoxpeibanycleiceanidit usadain thekpresént ipwerdiopl eant be single- or
direct the transfer of a nuclei.c acid, therapeutic .
dogeciitagied  HRET EoRRmeBRCS: fidk B s HeORT opentic gones,
seQ@dnicks Wafeghiatifig Afank@ipohesr Fdpichtidini mtikédse tsBQuenoBP | B¥ons for
relative to that of the conplex w thout the targeting
bindjagto othhecellgogenangeys.jenbuiteble Herapautésgengs ard egpentially any gene

A L 950 MG B0 o Bl BB At s

ené6dddsmay b€ & ptatin, pgpeptide,td peptids, drithertike.CEhd protdin pyduct can, in
cells, hematopoietic cells, and the like). Such an
sogigcifstaness, he demplogans wathy esract o the tapgeh el (hahisetqr say a product

wlggllrl ?S)i,\fcl: 1 aﬁytegﬁ{e%ﬂqh liffe ﬁggé? ;cel? g\.lﬂ%ﬁ L [ @%1&?%\@5 Béthology). In

ar-cetl conpart nent g, mtocho
thisunhmies, thande tof suitatite nucléiveacidrecdn mosdses thepdxprassionadfsoprotein,

e a.small__anion which, by virtue or changing net .
m@ﬂ%& de Parsihlpy Bt PHHIP ?a;f@révqrﬂén? PBpiNg et i‘?gp%%‘} & the cell.
AlkdrREBVIY, € i ?J?J:%nt” SRRHYE PRIVIdRULHRPESHAT and methods for the
extracel'lular matri x conponents to a w der variety of

expaistion of @ pereigpebichiis dhdofivavwayweakdynactiee dostto s gledification, or

negati.ve surfaces.. 71] ,The targeting.agent or
oGy Y et SPERane Y Phrud. LY APy EER ) thus code for a
mMARCON @lc8Mtprdteint Aadnd BttRéds¥ shabANar Medifea GkRGRE ctc. The protein
according to the invention. According to a preferred

produé iy @k benheterelogoust witht wgsppst itaghagaiget jcell. In this case, an

val.ent ttach a ' | eic acl.d. L S
erf B Gl el R PR 8™, WS HEM P Sorli iy omnigh 5 dgfcint n
thé bell, lehKdliriglitdo ®aibaes patBodghegal stinehlyte i dmgriic baplshene

conponent, preferably via a |inking group. Methods of

[ng(gaCMOQQ Pgﬁfcgﬁ}lgnﬂucqg@ rhtcﬁis.(%%fu\i‘ﬁ lth@?re%ﬁ’c%ﬁv?(nﬁon are those that
I 0l ogli cal agents) to nucleic acids are wel nown to
cotladse emdynsdsj blood rdetilvativees) horsiangs, fyophekiaeylisterleukins, interferons,

T@t er obj ffuncti onal |inkj ntr;; ro $ﬁé}(§see Pi erce em cal
¢ B 1Pl e VeSS A Y e Sor & ( SPBSHF rigymes, or
tr@?%tf?dtérsaﬁﬂﬁpgéw, Re@r] d6rf ehvpr apek wtc}rl]ﬁg‘l/ﬂbﬁ! NT3, NTS,

sfection, that i 'to say for favoring
HARP/pleiotrophin; the proteins involved in the metabolism of lipids, of apolipoprotein-

types selected from apolipoproteins A-I, A-1I, A-IV, B, C-I, C-II, C-1II, D, E, F, G, H, J
and apo(a), metabolic enzymes such as, for example, lipoprotein lipase, hepatic lipase,
lecithin cholesterol acyltransferase, 7-a-cholesterol hydroxylase, phosphatidic acid
phosphatase, or lipid transfer proteins such as cholesterol ester transfer protein and
phospholipid transfer protein, a protein for binding HDLs or a receptor selected from, for
example, LDL receptors, chylomicron-remnant receptors and scavenger receptors,

dystrophin or minidystrophin, GAX protein, CFTR protein associated with
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passage of the conposition or its various elenents

across nenbranes, or for helping in the egress from
wepwssstses or for crossing the nucl ear nmenbr aneCT/Ukm®05/006930

targeting agent can also be a cell receptor ligand for

s i oS P s b A o s S0 st
1n’v5‘1§79é1 '115‘ cQ%gtﬂ’a‘?t{o‘?&l %&&9 SAMUY P[H A0pr &t @k huskésdaddd c&2BE those genes
al so be one of intracellular type, such as a

1nn0ihvbd=an DNAaIepaltL sngdalge(lfm @hyx@@qwehmeswmsnpr@mwe) genes
nsf ected DNA wi thin
e B gropberRfullt el “BATIBD n >R oA e OB Efixriph o superoxide

dl&ﬁﬂia%teléafasé %@athjamwfbtemm selethsu@ar s, peptides,
hor nones, V|tan1ns cyt oki nes, ollgonuclelc aci ds,

(0P TRE A8 Bentib el Werf A R0 SRaf il RRh! cgﬂgalsg)gsé 4€ntisense

S an

sedhédtetdiel EerfeOWhGRNXPELsEION iR CRPLRES . cefPrrﬁi@& abbmlbﬂd‘@ control the
t'argeting agents are sugars and/or pe tldes such as

expresiioadeiegenss oxirthe bsagcriian mfnedlulag SYely sequences can, for
@@?@ﬁgg tu%asér{ a4 gﬁﬁ&%ﬁ%@@&@gﬁm &ﬁ@@g@g{@g@.&g@%&hﬁ& mRNA and

thablpek ilngr Bgshition amte protgian ascoading tootht hechauodescribed in patent EP
receptors, aof cytokine receptors or of cell
1405308y

t .
tdbs’ a@];lsecglpe AeHeaeSnalsn GORPHSS Ehcesnayprces 'Fﬁglc ! for ribozymes
Wfli%flgf‘eﬁagyg @%?Qéle&% ﬂé&oﬁﬁ% @ar%&%(l AVRdCEP FRKES) )i t

0SSi arget, ectins as the

SRRt SRR TR MR TR —

ar&%éﬂl%t pd %esF@th r28 Bpdb1& %@?&h@ﬂaﬁﬁé an"HAeS eRPbALRSIn- humans or
n still other enbo nts, a targeting agent

ammalssdd this naﬁecuéemwﬂwélmntathnegmntme|ﬂyus(:makez§etjpf>581ble to produce

R, M R SRR A, o 3 s,

pdrAcdlgt @gﬂnﬁnM1&6b1€‘gaﬁ1@ﬂi§| exuidst br tchﬁﬁc@SDSI The&elny@h&f gﬁﬂwular be
carrier described above. In these cases, the substance

angigenicasplidestspowiie ferngteinBar varwss fog HHNt virisgtor hgpatitis B virus (see
fhﬁfﬁgﬁ § ofgs ?g&id%trgbl\éé tx;}rutshgr %?t%fntatﬁaglys Q:‘I?ir tumﬂ%'se (see EP

carrrer resent 1 nventl on Aon? co
23%21m).'sufficient” in this context refers to an
associ ation that can be determ ned for exanple by

IPrd r
022%2 BrdfbraPRY HeShiR1ed 248 9113% Jg’éﬁn?%ongé&[%nces that allow the expression

trophot ohetry versus the | one.
ofShe tt]adrh;mul:ie gané wel/gr cihthe gene cadigefirhe agigeni paptide i the desired

ro odi nents are tein- ba ed tar
ol Brieh FhRg o Re oayeses L oot Ty cessySols B prpapssion of the
gdd coAgideRll whs HREY §$4u@ﬁce@%@%§péﬁﬁé‘bf Fanttioafg! int Ak Qnfected cell.
adheS| on to a particular cell surface, such as small

Thohydeit eeids cacilsebe geqﬂgmcee wh diffezens ooigh@esponsible dor the expression
otgcgggrgérta %E.?e ﬂggve%hsy% etic protem%np{ln a%?c%?ag hte %{191%}6 aﬂ:gds can contain
promoter sequences for eukaryotic or viral genes. For example, the promoter sequences
can be those derived from the genome of the cell which it is desired to infect. Similarly,
the promoter sequences can be derived from the genome of a virus, e.g., the promoters of
genes EIA, MLP, CMV, RSV, etc. In addition, these expression sequences may be

modified by addition of activation sequences, regulation sequences, etc.
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surface charge of the cell to be targeted. [0074] In

the conpositions of the present invention, the nucleic
wa@eiod/ogamn be either a deoxyri bonucl eic acid orP@I/US2005/006930

ri bonucl eic acid, and can conprise sequences of

natural or artificjal arigin.. Mre particularly, 'the
1003041 Meregeeiadhe aeleio paf ik 1S, LoHE amsmcei%w@éam of the
the?%ic. a S eqnENG wil Y Hirtt$ BRUBEGSSLIRProdidt Belthesized into

or seni-synthéti c 'sequences. These nucleic acids can _
thebeecedtionynttiwayaoif e targst aell., Thiasignel sgquendermpy bethe natural signal

origin.. Addjtionall t he,nucleic acids ¢ . .

seipispét ety PR HRAERTe PR vy i 58 B PRE: fpnetippal signal
e | ol RFudtdel he screeni ng of banks, by

Se@%}eur:ﬁ’?gﬁng{/{ﬁ?%gg% orqby m xed net hods incl uding the

chem cal or enzymatic nodification of sequences

obt ai ned by the screening of banks. Still further, the

nucl ei ¢ acids can be incorporated into vectors, such

as plasnmid vectors. [0075] The deoxyri bonucl ei ¢ aci ds

used in the present invention can be single- or

doulph g4 sheaheed: ledshesepdenreycd fxotmacl ei ¢ aci ds can al so

code for therapeutic genes, sequences for regulating

transcription or replication, antisense sequences, )
[0083di omssdnay cmbadimegts Sheoearaposiiem walh ponempisedpA encoding at
Sui tabl e.ther [ tsi ; .
GhobS SIS IR OPEIED FLRAIAORE B, acuoi
prétéfngiakl profegn P @ELLivbpr, @€l Vot Bieeclooéeyrisy13)d 383-1387 (1997).
rotein, polypeptide, a peptjde, or the like.. The . .
Adsmeviet! proertial et | phheaieleiosid rRasdinsikeanhioroydad in cis- or
traffi!t gb rtlfes’ &E&E tRid Q&*u%ﬁ‘{eg@ﬂcoﬁﬁflgj thet diRfred $hdr@pedBY tnsgene. When
uc I C

pro I's normal |y expressed in the target cell )
provided ihthid aiateer, thehirbtetnsinaloprptetitn d| awgpuence praseryes the therapeutic

nner, the e of suitable cleic acids ¢ iAcrease .
oo S ST e Bt o Uk B e LR §E ucti
ac%@@r%renttsola%v(f&%g@ iR herdpeifié pt@Rbxpei@ssi on in the

cell. ternatively, the present invention provides

conp s'ti.o?s aqd met hods for the expression of a ,
prot@?&gﬁ%¥gﬁg¥% i nactive or weakly active due to a
nodi fication, or alternatively of overexpressing the
[0088! EANvaridd$ JfNREIBRRYI hfenBE HfclidM g IHHHS th@biReuti®land cosmeceutical
mitant of a cell protein, having Incr eased stability, .
agenidj dreedefatin the pyesewstioventing apd ereaprasent trrcetiopiye ament that will

be heterol ogous wi.th respect 1o . g ool
depipd ol ot ah el FEE: el S tRTeL Hirise g goute of
addRnRErafé Vihe CcfBBacsChi WHet ¥gonbial paiedes istiecaid isuscepibility to the
cell, enabling it to conbat a pathology or to
tretentiragigncan i rmune response. [0076] Mre
particularly, nucleic acids useful in the present
[0083[ENBuR4bl&r hefap@Ae bfits that can be attached to a negatively charged

backbone can be found in essentially any class of agents, including, for example,
analgesic agents, anti-asthmatic agents, antibiotics, antidepressant agents, anti-diabetic
agents, antifungal agents, antiemetics, antihypertensives, anti-impotence agents, anti-
inflammatory agents, antineoplastic agents, anti-HIV agents, antiviral agents, anxiolytic
agents, contraception agents, fertility agents, antithrombotic agents, prothrombotic agents,
hormones, vaccines, immunosuppressive agents, vitamins and the like. Alternately,

sufficient negatively charged groups can be introduced into the therapeutic agent to afford
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code for enzynmes, blood derivatives, hornones,
| ynphoki nes, interleukins, interferons, TNF, growth

WO 265084361 neur otransmitters or their precursorBCDUS2005/006930
synthetic enzynes or trophic factors: BDNF, CNTF,

iOﬁNg;Sg}r ex %C%ngﬁl %qsu Engh:arg e(f%(:klbnvg% dé!ggbed Rove Many suitable
m&Bb@&chs4® Fhosphdiy Iiiﬁ()anr satfatiow epikohe mﬁﬂY(fb‘Sﬁea&ﬁjf epbaent to one

fromapollpoprotelns A1, AL, AIV, B CI, CGII,
skifledjintheprt. . F, G H, J and apo(a) netabollc enzymes
such as, for exarrpl e, lipoprotein |Iipase, hepatic

[0D84]aSEurtHe€ cdettainmgehlteahetwes passebs adegsdte nagaively-charged moieties
7-a-chol esterol hydroxyl ase, phosphatj di.c acid
to pArsRpHa rHile the positiyeky Ehagged égmﬁ Sexsribed shone nd do not require

atﬁ@l%&?%@ b (ﬁL: ﬁr c}faf%éasgaeﬁbo?ﬂé Oﬁlecg ?ﬂ%s?ﬁ&%ﬂﬂ&hﬁ&' &l a derivative

transter tein for DLs or a
therecﬁlpnversuﬂ'ﬂzll@rt heghtfve@hargém asreiafel veth thBIposﬁnfeb’tahaﬁged carriers of

chyl onmi cron: remmant rece rs ang avenger,. rece rs
thayg‘ismtplﬂmn i RTPRKR pfﬁﬁ%%e “3‘5%}?*&?3 fpdpqalext refers to an

asBS RN AR @e@fe@éﬁmﬂetd%}' e 1§5 b¢l ‘éﬁbrﬁ%e in partlcle s1z1ng or functional
t unor - suppressant genes: p53, DCC, k-rev;

sppetoiphbtonfeytwrs:s ithe/ainywohents abmagul ation: factors VI ,
VIII, I'X; or the nucleic acids can be those genes

[ooslsqol S@ithbld) chbedea@i dgent§ Uin6lude, BRN&&EniFlbY Bpidémal growth factor
Ki nase, cytosine deam nase), genes encodin

(EGR) onbwiel cas| Imars rovethhormppe  aatioidestge ag g@?ﬁhnp@eﬁ@xm- In the
co%?e%& 3 Rls r?vlégﬁ{)ﬁ) X{h%ege%h%ttﬁ%ﬁnn %{3 b ai?uerlﬁdgsath )Snly botulinum

opro el nase
setdipfespeUBj C, OB I <F, usdf G bmtl’hlid‘lﬁraghe&te mheretﬁﬁlmmg)homhﬁum light-
al SO be an anti sense sequence or a gene whose
chaipAcE¥dy-on in t he target cell makes it possible to
control the expression of genes or the transcription
[0086]c eMond aarticBldAy, Swripestiq Lagan:tesuseﬁum infthe peesenplrventden include

utséanscrlbed .n the target c i nt.o conpl.enent ar gA

apalgpsifsaps 1 FOVREE D | 8812’%%‘?» rprgg%%ltg‘lf? ?/P pigpocaine,

coREIAE ShBpivAGHR! Siidtaln@, fnfa)gaﬂasﬁﬂ@wﬂ@acg&%qwﬂ%@ane Bnd the like; anti-
pat ent EP 140, 308. The anti sense sequences al so

asthomgtici sgenth susleoase azadastinedikelgtifeny traxlamz)y nE@Tlmt@hldar gromolyn,

negg r%bl e?l%f ﬁ%?@%’l ell %siygagt ! g%g{%:g(& ﬁtgr i 8 Tb&&ﬁl&lgﬁ%ophyﬂme

an@CHieV gikad antibidBy Qéeﬁﬁl; GREM raﬂssﬁe&ﬂﬁmﬁ?r st¥Et6meih] IBrEmphenicol,
peptides that are capable of generating an I nmune

nmﬂ@?@@ms eﬁlpmﬂﬁm strispethoprivn| silfamethyloxazelgy the Gtlagtam antibiotics,
te%?,cafa e ltkee Ialrllt‘i’(ﬁa %sge&t tcl?éfﬁfs H%F%g rng%)g&?mrs 8&%6&1&8 imipramine,

er vaccl es or nmuno

tré'zﬁ@@ﬁd’@ﬂt tﬁe aikp] hnetttdiabeticIAgents @ichtae baguanilises, sulfonylureas, and the
parti cul ar agal nst M croorgani Sns, Viruses or cancers

likpp e pnfigetios pand | autipgyCipiicantPglenies sBinTPRIeEagHEci fluphenazine,
peﬁe&?ﬂ?@ié&o@ﬁ%&e\‘éﬁﬁé grgﬁle\!ﬂla\%n&' rﬁﬁethgr@%ragﬁﬁ?t 'tﬁﬂ&pr@mazme,

haloperidol, scopolamine, diphenidol, trimethobenzamide, and the like; neuromuscular
agents such as atracurium mivacurium, rocuronium, succinylcholine, doxacurium,
tubocurarine, and botulinum toxin (BTX); antifungal agents such as amphotericin B,
nystatin, candicidin, itraconazole, ketoconazole, miconazole, clotrimazole, fluconazole,
ciclopirox, econazole, naftifine, terbinafine, griseofulvin, ciclopirox and the like;

antihypertensive agents such as propanolol, propafenone, oxyprenolol, nifedipine,
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EP 185,573), for pseudo-rabies virus or alternatively
specific for tunors (see EP 259, 212). [0079]
wor@bes4bl y, the nucleic acid al so conprises SPOUEHET006930
that allow the expression of the therapeutic gene
and/or qf the gene, coding for, the antigenic tide in, .
ropqeng@af e ke ptioimpatgai, SSPRISSWOR 41 TRCARIE ABRYS g the like
AR AR : ﬂt?%@ﬁtﬁh’ L@rdidl BHRAASEMAPhotdie sEENS corti
A Cons| eré%&ﬁ%%n t hese %eqﬁénces are capab ggof ° COTHSONS,
hyldoovottisone,ndexiamethasonay freredresblars, Iprednironeudinadacodc putb the like, as

n al so be .sequences of different origin.responsible
welh s RERgieFats PRI TRTAIRRHGR BESTE: HER & dpdgmbihacin, ibuprofen,
raf3h6hd, CpREAES/LhNEAd fhe BRE;! aftihedplastib Cagtfsl 8héh A% @8riamycin,

can contain pronoter sequences for eukaryotic or viral °
cyglpbesphEaides xaatiplomycing eblepmireine rdusaeiybivites deserubisin, epirubicin,
t hose derived.from.the gengme of the gell which it.is
i85 g SR PoreR R, Ryereprstn s el el BaNw)
ci§dtit) @tPRkidY Shtdrfeddhst gﬁer@@ﬂéﬁﬁe, tokolqinchidifg afal@gs add@erivatives),
pronoters of genes El A M.P, CW, RSV, etc. hi ) )
campiotheeim and hdesevadixes degseadn virblastine e ¥ingxistinge anth dhe jlikg; anti-HIV
addj ti gn. Jxatj on. se es. +requlat iR .
agg éta u g% %’é S%lé)? %t.efl%g%] 49t?>1r lé%lv glgglgg h s°‘éucr}]1 ucl e %@nggﬁlg e’rran)}ethlsazone’
idairi]L&Qiiﬁd} Ntgathbidel pafcioviyl lﬁmdikﬂstfir,eagnvl\;]ﬁ:lotvhe foscarnet, sorivudine,
t herapeutic gene, a_signal, sequence iich directs the .
triflyefdmge dtHacy povdu HIFGHEh didapedne.n S vigiaes ¢alciiabigs, zidovudine,
Rl 16 0 B0 bt UL O SRR R o e
liker oCIDXE2, iddibvitars; oentraaémnbageatsy swhhay pfagestbgenahd the like; anti-

si gnal sequence, or rtificial signal sequence. .
RGeS | Sy n R0y Bl BhibuoRhchove] gus g activators,
stRBIRIRID AFO RS hepdtth GRITBRSHkd; ProidrhbR SLBRMRIChSR thrombin,

encodi ng at | east one persistence factor.
fagbossn}d) Nl VA1 andctheDils; hermdnes Breh eningdlimerawtinbertinroak, prolactin,
efermnal protei.n 1 (see,, Li.eber. et al. Naturée
BEF ot BB g 1oon) B g R ppfodipapitWfeents such s
cyRIBb Y, N2hthRipPing] MniZor@binth EKIF06) Préinaohe MHACHRI NBe;i ingiogenic
can be provided in cis- or trans- to the nucleic acid
agoBiguuple es YREHT (vagouleerledietaligromh Sstan;i dtamiah sérbes. A, D, B, K
N B o . ' . 0 :
ol 1REEYO88L S SuTHS OBl S0l PRSP xampe

GespMast&hemants dar R RoeOIAGCAINBaSSr @V TRERAPRUTRCSpNinth Ed.
the therapeutic nucleic acid and prevents |ate

Hydmeredab, ¢ds- Merayettll£1940t ei n expr essi on.

Bi ol ogi cal agents [0082] A variety of biol ogical
[088ENt & thie nedstipieferdianibddireerss abie biolemich! egaicslkciaddiom insulin,

botulinum toxin, VEGF, antigens for immunization, and antifungal agents.

[0088] As noted above for the targeting agents and imaging agents, certain biological or
cosmeceutical agents can be used in the absence of a negatively-charged backbone. Such
biological or cosmeceutical agents are those that generally carry a net negative charge at
physiological pH to retain complex with the positively-charged carrier. Examples include
botulinum toxin (a large MW protein), insulin (a small MW protein), antigens for
immunization, which can range from very small to very large and typically include
proteins or glycoproteins, and many antifungal agents. In these cases, the substance or a

derivative thereof has a sufficient negative charge to associate with the positively charged
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agents, are useful in the present invention and are
present in an effective anount that will depend on the

w@ediog43on bei ng treated, prophylactically or PCT/US2005/006930
ot herw se, the route of adm nistration, the efficacy

of, the ent and patient's si suscapt it
coptigrs (e B BRen] GyeRRT RpBORRIGR £ iy Ern ap Hpisat fn s context
re?&?% an 5&6&1&1&5‘@ tlﬂ? cat baghiednihed, Efof‘ 6;%@1& eﬂy)/c}ﬁxﬁgé ﬁ?ﬁartlcle sizing
backbone can found in essentially any c¢lass of
oragactional spwc’im[dlontxgnetfsovers)sethp Pempeneatsgpderiec agent s,
anti-asthmatic agents, antibiotics, antidepressant
age nN@zatﬁ;@leCh@}*éﬂa’%bkbo%gﬁ RéSng @ﬁ&dhfe&i NI inPGRMLSs, targeting

ant i gaphd St ReRIensi ves, anti-inpotence agents,
anti“@l—‘—t—l ni T ama ojry agegnts ant i neopl astic agents,
anti-H 'V agents, antiviral agents, anxiolytic agents,

[0089i r &#oe pliree rofaihe ndboye fgrotpsl bf poamemdms, iaoluinlgr idgdig enoieties,
agents, prothronbotic agent vacci nes

targtting Geepead dherapeuije ﬁggnts,vﬁiﬁaﬁﬁ%ﬂfdpuaﬁaom 0 j¢&n be attached to a
egaﬁ%y fglgﬁ% ed DUEEdoRE S RbyA1ELR} INGliVied NBT Qﬁﬁ‘adﬁ&é’ URSattRlly-charged

e in d into the therdpeutic agent to
mafetios, diroemplogahpirestlywiftthe tchmppusd conteing suffanien chegatively-charged

ba.kb nes descr.i hed,.above, Many sui t abl hods, su
AT S8 SRBFS HaP SRS &0 The Py, diresd Gk iotgeditiibed above.
Wh%ﬁ%&ééseﬁr? RAlly, tRe ARRhmIh 1584k 4 AnkiRg g?(fdp usé@&%dvmenﬂy attach .
Further, Ceftain agents thensel ves possesS adequate

the elgstmulr«arl agenthter e dagihcaei thrpugh fusdiorhewups presenieon the agent as

E@SI tﬁ&l\éeba%é{;ghar g dvgli‘rtgloﬁfg B%lﬁgreg'rg&p%h%?&\és%ﬁback 8SpeCt of the

1n|VéhtIdi*1958éeCﬁS eSamplo H Sk &) Bro i afteT N Aigis Aoa@érﬁmfpress San
have sufficient negati ve char e to associate with the

Disgei GA/d1PQhV gt oas ridy §h6fm&t46/e opdeeiert Gomirgntipnrand Cross-
ce The. t hi;s
Ly EXE . Yoo, pBFe AR, 1L 195) Pinter B A ORP UL 55:2975-
78(3090); ant Konbles) geall, BigarnjigateChimi 3 B4 (1901). onal
spectrophotonetry versus the conponents al one. [0085]
a u
(0501, 27} SpraE SARERHA IR, 26 Pletul 165 A aE SFHERBAR gonts will not
hdver aro aegilahlet funiickehtgsoumfiet #ttetchinigntona tlimking gdonpt bed can be first

oS 8 AR5 i ) Bty
thE suBifuéat i®pPtovledan far lﬁﬁﬁﬁlﬁr&rﬁlﬁ%&%n Bﬁtﬁer%eﬁptaﬁh IcBi B used to
l'ightchain activity. [0086] Mre particular

attagh adipking grouy end svill seff adveisalytaifecpihe deastion of éhqag@nut
i ncl ude such anal gesics as |idocai ne, novocai ne,
[009T] V&E fétnBothRef AGRLN) the fredchf dBiciifon PRRZRE d3bMPositions comprising a

non-covalent complex of a positively-charged backbone having at least one attached

efficiency group and at least one nucleic acid member selected from the group consisting
of RNA, DNA, ribozymes, modified oligonucleic acids and cDNA encoding a selected
transgene. In this aspect of the invention, the positively-charged backbone can be
essentially any of the positively-charged backbones described above, and will also
comprise (as with selected backbones above) at least one attached efficiency group.
Suitable efficiency groups include, for example, (Gly)n1-(Arg),, wherein the subscript nl

is an integer of from 3 to about 5, and the subscript n2 is independently an odd integer of
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cocai ne, nepivacai ne, etidocai ne, proparacaine

ropi vacai ne, prilocaine and the like; anti asthmatic
w@g®anssdsuch as azel astine, ketotifen, traxanoRGCT/US2005/006930

corticosteroids, cronmolyn, nedocrom |, albuterol,

bitolt I I t but I ol ,, . ) ) .
frore Bkl T FoneBOk G GBHIT (1B ACHEIARG: (6 RESIgie ids useful i this
as@%ﬁ A3 ale%g Gt apéafﬁ%&h@ as BvetRbR M¥&tiBed above.

eni col, norfloxacin, ciprofloxacin,

tri tho rln} ulfa t hyl ox zoIe the b-I ac
ant | Diesideena ¢Qben gl r s B her e g ot ctiles

anti depressant agents such as nefopam oxypertine,
i m pram ne, trazadone and the |ike; anti-diabetic
[OGQHnt B lmscbeeasfobn@@mmtm me&tW@Mlcﬂl@mﬁdmams ahomle térebe used for

% Wgﬁghgezﬁ?hlg cs f‘ ﬁé)ﬁ{‘ 6%,}(%3%%%@1 adki Rre agents which do not

th@fraﬁ&ﬁ cﬁﬂ? alazh106d ﬁﬂfc@%el'éhélg iS06h a$ PrabiRY h@ﬁﬁgélrﬂ@ecular weight of
trif romazi ne, hal operidoL scopol am ne, di pheni dol

abppi ﬁ%ﬂ baswzeheivelefor apstancpebqtiliem feun GRESQtar afhshbiologically
acﬁv% @ﬁ?@? gﬁ%}agﬁéltﬂﬁ qu@%lﬂlcie %%ﬁyédo Qéeﬁfna non-proteln non-nucleic

acuril ocur ar

acRD tthirhpaufict £pehn sGET %} ; ceﬁﬁinl ﬁmﬁfgﬁgal agiAtsS o lattbma&ly an agent for
anphotericin B, nystatin, candicidin, itraconazole

inyeiessienz dihe, userpE B pesitizcly chatser catzisr énabﬂqsaea@ﬁlazttﬂl gf the protein
or%&tjkgro kérféxllaotﬁ %1B %%18'0‘131‘[ of@lih| reﬂ{; %nfltcﬁﬁpérg}%ff'lpﬁl an effective amount

griseo Crélopi F ox° and
andnatctlkw et ensn uﬁda@ﬁrgt tssaelc Fonsxapipipanailinl may be delivered through

pr opaf enon oxypreno| ol , nifedi
o SR, i s GHRTAB PR BoHEH A ips EORiBost the eed for
1nﬁ>n c SB@fﬂﬁ’inﬁfﬁecoJﬂhl%@n bé HEthér&f 13RI QrndBRRE Sr landular structures

ding steroidal anti-inflanmmtory agents such
wiﬂnintths ekig,in raycéf‘iecmd QMg | to pmdanephalmmeproduce relaxatlon alleviate

ni sol one dni,sone a n he |ike, .
ooz migret Bl auF SR rr e o A proytip B desired
effé&?so EB&JI WeliferyliR HR§ BfaBRer doald 4RI 785Mse rBdicBivhs; 2hRB toxicity and

he |ike; antineoplastic agents such as adrlany0|n

al]@y\c Inagsh quﬁamd@eagea@ptim@ﬁg@ dor @p%mdy@ﬁfwts relative to 1nJectable or

m}pi %}abl er}%ﬁ, %%%E ﬂgl G C%gér 8%%1@1'11'[;\1111 :‘%%aylrlg nEffﬂsrla'mbodlment may

1n61@ﬂéflt6huéltﬁ1tﬁf BSENG)) smzﬁl @Eﬂf&*abl? péliyoslest deion] Iﬁtreéiﬁlﬁplél,Sphosphate
phenesterine,_taxol |nclud|nghanalo gs and

aSﬁ@Yf@t%a?tfl ojtealy, orgempbotateied AutAdhelssiAaiinhabsenager su¢h a polyanion.
51'11 belsﬁgctté Q)? tho'tﬂefgﬁrehf’ tlﬁ\rl)ﬁtlgﬁ]d HeNgsbiibion @@Meeﬁ"tﬁ e ABGMrSand the

I'viral agents suc
blalmghhﬂﬁlaﬁﬁve m@tvhmt@zmecovathmx irterd tiim, vﬂyd:lacaibmnhﬂde for example,
acycl ovi.r, |cIov ovir, foscarnget
10§1<9r1¥1‘R?£?<9F1H%Ss hﬁ’ﬁqt o pondinge Vare/ 2 @als Qteps, OF FyBpigtiqns thereof.
di danosi ne, stavudi ne, zaIC|tab|ne zi dovudi ne,
[0093)av The termr Tootwdina tngink asjua;dddlelrd:ikés maantitokgfel to aayefithe known

SeTGiHP: £ POEgR: O5ise VAT JGRAHoEd e MeoRoebr b 6F Jaehpeombinant
te@fﬁﬁlqﬁe@,e ad et asaﬁﬁy tsﬁ%of%% kifat may be subsequently discovered including
engineered variants or fusion proteins. As mentioned above, at the present time, seven
immunologically distinct botulinum neurotoxins have been characterized, namely
botulinum neurotoxin serotypes A, B, C, D, E, F and G, each of which is distinguished by
neutralization with type-specific antibodies. The botulinum toxin serotypes are available

from Sigma-Aldrich and from Metabiologics, Inc. (Madison, Wisconsin), as well as from

36



10

15

20

25

30

agents such as GPlIIb/la inhibitors, tissue plasm nogen
activators, streptokinase, urokinase, heparin and the

WO pdos/0s4360t hr onboti ¢ agents such as thronbin, PEUS085/006930
V, VIl, VIl and the like; hornones such as insulin,

rowt h ho e,. prolactin, epi der mal wt h, .
R RO o TR P e BT R S TP Gy O £ o] species tha
tHey %kfearaaﬂ i fhe s%zféﬁtp QP HirfaBon BT ekl es thEKeD8ice. At least two types
pr edni sone and 't ke; angi ogeni c agents such as

oﬁﬂE@hI(wmic@uh,atwp@wAcanﬂeB,l aab Clgnrmkb’ha\ffad@ble icpmnyeir¢ially irs formulations

A d d h
£ AR OF sy canci il oT¥sidy o5 cBHOR Hhpteined ip propgpations of

AS¥28R! B %ﬁ%&ka&e&ﬂm&i@? M%Wh@% AgheS trad k
l%‘al'lﬂilERatﬁYF1> ICS, Ninth Ed. Hardman, et al, % acemat

DMSBORF®4 bd typeoBels. cqnide i prepeeations of pﬁlem éxamg the trademark

]\&@ﬁﬂ ts, the biological agent is selected from
Su ‘bot ul i num t oxi n, VEG-, anti gens for

I muni zat| on, and antlfungal agents. [ 0088] not ed

[0984), ¢ The r batplénum tgeini hy a’é’eﬂtesc%ﬁﬁoﬁlwﬁtjl A ﬂagetmf@ntlon can be a

0 0
bl oBh AR, B SOR R ot SN ER WOl ity bue
cditaihoghe alr moreccrmicat uiri fuabtlc&gb miteratiows bhaesg pdmabr on any chain
ener al | rry a,net negat.ive char t physi ol ogi cal
egam@cso Pé%‘ﬁfﬁ]g' LEHPMSCTE al?lﬂ%nt 6’&&?’? EQ@?W&‘H&%‘BM For instance, the
bl 'ﬁgm | ngﬁ:’e%b&iﬁ%&‘ ﬁ&n@f&dﬁ R 4 BirBrokfh WHICH ﬁaé\%/ least one

protein lin (a small MAprotein), antigens for
of itnaminp arids melebdd, utodcfmd orarﬂ@ecerdr aﬂmmpayed; tead hative, vethg modified

S AR G B8 R Rl Eor A b MAPR P kRt thereot.
F@Mﬂ%ﬁ&c ehObotalifgh it¥ah g bheheMat RasbéenSubdifiell 87t way that, for
negat i ve charge to associate with the positively

ingtaneqy colomced by Bro;;ertlteﬁ er facEensen’ undﬁsageﬂpﬂq: sjde effects but that still retains
thieo(#%gl e%v‘t?oltglnr%uﬁf tox gctixfi‘%/n E[’ﬁg E)Efu‘l"mgntto 3.1539 f ﬁletbotuhnum

ass CI a can

toR KR RPPlex By pedtioe® biyNthgabdctegiugn, ShsZ dB@ribed fa!bﬁﬁé i OAlHématlvely the
spectrophotonetry versus the conmponents_al one.

bogalingm \texipL B19yr b @ Ioaék hsRssedh REPE grea@m'al@ﬁ@fd of ygfialc chemical
t
PR R EIESh iSRG, S S BRRUL! 6 3O porotonin, o

exangilel ﬂrapgredrfagn rsgbumitsedri &malmao@éﬂer@t bgaMsmamdm serotypes (see
t her apeuti the i unds. ¢

Ust: tpé@ﬁég f‘g 2§8§§>§ Apstaneel, @ﬁ%\fg nwgctfeg@nr@ay elso eeanml;swn of the

o@ﬂr Ho?eg;u%iotrhgﬂ;{lafso&géﬁ &h %Eé’s {h0 HeB&Har R oBllinesh toRin activity,

enpl oye y ift e co ound contal ns sufficient
amkigaucly edsy nodyvegesdd por st drexs pari of arvombination ©r bom;jlengncblecule for

1nstt;1ncéD z? ﬁls}olnvp%o%mc t)ﬁ{egn ?elytl),aacgob 10n 09 fie (r))l(l?lergayabe Ysed directly with the

positively charged backbones described herein with or without targeting moieties since

the positively charged backbone allows cellular internalization even in the absence of the
native BTX binding, targeting, or internalization domains. Alternatively, the botulinum
toxin may be in the form of a botulinum toxin precursor, which may itself be non-toxic,

for instance a nontoxic zinc protease that becomes toxic on proteolytic cleavage.

[0095] This invention also contemplates the general use of combinations and mixtures
of botulinum toxins, though due to their differing nature and properties, mixtures of

botulinum toxin serotypes are not generally administered at this time.

37



10

15

20

25

30

When necessary, typically, the attachment is via a

i nking group used to covalently attach the particul ar
w@®ans43el t he backbone through functional groupSI/US2005/006930

present on the agent as well as the backbone. A

[OQ9|%£;I ?Stq%@%{ ly.d hg l’ggg)g"lg:; upzﬁﬁ%sgssel{_&%gg%a 'Fons ngtureh sources as
Weﬁ %g‘@%‘hﬂ%t“ g‘i%ndlﬂégéd sRIRATG, ¥ih @AS8micaPBr EcBaBinaki\means.

Chem stry of Protein
ThEdiyulig alsbom}dm:im@me&ﬁed ifoxka, rog ,1n me(foﬁ?n of <, g larecomipipant peptide,

Ra FL (199
a fgsgfng S%Qm’% a(@%’@@)n%g]g}:\ 4% rf'g?( Hlsufé]il BN pal%g‘ﬂ(% Sﬁf@aé't%e a portion
1[111%1 ﬁfﬁfbc&l%]thétclﬁgléssei QML edfrySRAPitE MIBdisaRBLS true of other

erapeutic gnostic or targeting agents wl |
prcrtems iaatemay baved dbl tbes‘eupmtlc@nlatra@ﬂdémpalf enpasitionnang methods,

pamihﬁg llpjlo% gs %? Y W:Bizegfoan \?ﬁaﬁl L3l m)d ﬂiqu fnt I;gxhgiuochemmal

propéRfds! Lﬂt@ﬁise neﬁ%fr@céﬁ‘ltﬂo‘hrndd[@c 8418 ﬂdr&pe@ﬁt: agéntd iohhdiag antifungal
I'n a non-interféring portion of the agent, and can be

agersgdndycbeanhtained fomnjnakiralgsoyrass T Mk e gynthesigsd. adver sel y
affect the function of the agent. [0091] In yet

[06Y7Pt NESmpSHRaE , of thés Rivestot atenp@fdrillp iprthwifdes of products to be
conposi tions conpr|S|n a_non-coval ent conplex of a
appligsi toithe Fkin On APigheliuBReiBirstS R BEHE o BRBANTFeOther mammals in

negci t 3051%(:{ Sl %1[ ect%ég&#touraf@n bl " eR8LaORe kGt e’cbcmclude both

er se romthe group consisting of
ph%ceﬁmdab Ziydrhsalthrrethitdd sebdslab galiuas| reieds thot tnddn d)eo@NA cosmetic,
encoding a.selected tra

ScH T OPIOCHES po S (B LGh dPBFBIRRBGRG (6 ajg DS used, for
ex%'ﬁéfenfdr g Jéﬂ%%ev}xn@%%ﬁ%ﬂé%g&rwexmmaqg§iuéo ackbones

crib and | so conprise (as vvlth

[O@fslf]?c Eg‘l él,iéglggg a:%{())\é/% 8 l Foed gﬁ%??%g? t&}bs mv%rHon a botulinum
toyflﬁrcaﬁxmhﬁmﬁt@ebl)t%nsﬁéﬁﬂﬂl@zto\/\@ Eslilgjeﬁt Td}etr%ﬁgcédﬂaﬁtldﬂs such as

I's an integer of from3 to about 5, and the subscri pt
undgsitablel fadie gmquryothfpr wyeculart spgEps, dhbedidragisuacny, ppconditions

ut 17.0or, TAT. do n | t
elsg ?‘8&? H’sg}euPO Yo 1q haiep}lee?t 1%115?«{\:.1?211‘ %C'\}/lg n{lt J%HI%I% gk cqusued The
boﬁﬁﬁﬁnﬁﬁ)xﬁﬁﬁé%dﬁﬁlﬁﬁtefﬁst@picb@ falienederfmhddtleryrad muscles or to other

delivery ofinsulin _and certain | arger nol ecul es 09
skin-asseeiatbd shuetaiend Theardmingstighen mayebs Madgy é&xe’é‘h&)’p & £he legs,

shgﬁg\e/r% R 1Rcﬁu(¥’iﬁg?ov& a'isﬁag)% Gl sdebd ¥&hy 1n'(ﬂ§§5 6ﬂhe hands

Cbr ai n og’ i Cal acti ve agents whi ch
or'Tedt, d1bew s ppéd amk) Mleak tuppetblegy dugbekspwesd, poleiss pr m}dbther part of

rof ei ns havi ng.a ool ecul ar wei ght, of about 50, 000

th%h@é) Where admigistiation gh g& 05@% BASFEd BTX), or for

other biologically active agents such as a therapeutic
[0099]| Admindtiatioh asfe hoarient, texinomaprdseibe ameduenteie treat other

conditions, including treating of neurologic pain, prevention or reduction of migraine
headache or other headache pain, prevention or reduction of acne, prevention or reduction
of dystonia or dystonic contractions whether subjective or clinical, prevention or
reduction of symptoms associated with subjective or clinical hyperhidrosis, reducing
hypersecretion or sweating, reducing or enhancing immune response, or treatment of
other conditions for which administration of botulinum toxin by injection has been

suggested or performed. Administration of botulinum toxin, other therapeutic proteins
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acid therapeutic agent such as certain antifunga
agents or alternately an agent for inmmunization. The
wais@s08436he positively charged carrier enabl esPCT/US2005/006930
transmttal of the protein or marker gene both into
whi dchH«St e $Mh@ab&hik SitedNoh ﬁﬁJoa rﬁ%abseievbfs bt'B]ePQnu ens useful for
ective anount and active to an.unde f
mmuﬁﬁzanon Eﬂmbe(hhwbm, or nthet nm-nayleheacdbhmmpro@dntt]m@p@hc agents

For i Mt D (0 FBBIpo e AT ot immunization-
rel&0d lﬂu%@é tﬂﬁérﬂa&@n the Blpldte e teCp@patd 8hd Uéiq)%h YoPRally to

or dglandul'ar strucfures within the skin in
enl@hf:@an imeuaewesponsep iy exampde papmividsi ml,mlpnmmuse respecting various

t|on ev ontractlons prevent  or . o
prolin g3t pEiRonE ShpheBe R aitaieas voftioBt ftiShr oy inpgmunization
agd@hdd %n&?ﬁén"vﬁﬂmﬁ@ﬁtﬁlcﬁ&ardb oslalpngﬁglyv Sdtiniratibh 8 H@tﬂﬁﬁﬁm toxin or

coul d afford dosage reductions, reduce toxicity and

othgt fheyapestie pprieies.séeserdsgecreipt may 250i sncarged gekio educe immune
f ect J el at i v t or | I an
resﬁra pre ézilrt tlﬁ‘c’:eu %3}9 Iryyl/l%?vna%)t Eﬁnﬁlltﬁ’ P§ndelivered by an

altdréti(rdmte a'f'lacﬁmﬁimﬁtﬂ(brﬂaﬁi ch¥ayed the |cblﬂ1916§t a@ltigéﬁ pﬂeyedﬁzftlo@ of the agent
smal | preferably polyval ent anion, for exanple
andymay St ‘ae usedH e trad@e gyt egRoase by apigpnnto dak prosein, and thus

facflfthte 'rgsbp SrHRRRAN Ao IRENGE S ER AR ¥ARKGM. | "

presen |nve e associ ation
[OIDOI \Nélergehéral cthe rdosrposifiong faee preplacedi bﬁlﬂnynr@Cthevmsﬂgﬁ rBotulinum
n-caQ ent. i nteraction, which can includ
tox{ig or @ﬁgﬁ%}%ogw j qCtiv e paend Sty As forFamBiged trstRentg prqf@m which
doééer‘fot %?el uﬁ&'ﬂ?%er Bbo& %m%bmtebéiﬁsa ﬁl@l%f)@lﬁfc ndcfé@cgégclld Ph&d agent,
term "botul i numtoxin" "as used herern’Is nean
a nme@e)’temmoampcbic adid thempmtls egant pp eh;emﬁtelymmdgenufmr immunization
) et her oduc t he .bacteri u
to b AHiniEE P fhe SHSEVery eniien S8 phT yShall itk qngapr more

ad diBonaP BharReQAIEIN hoceflab i R &4 ok @ﬁél?féh@g I ﬂ%ﬂ‘ﬁﬁlﬁafégt form they
variants or fusion proteins. As nentioned above,

may wgnmrege&nmph saeoge pharniageniivelly gicecptabje garsier m:tdﬂuent such as

T T N A —

typRal hirof tmachphmcs\itidaguwhedsrbeeeﬁ@wlr bmpatitions, Vithfl is, a
type-specific anti bodi es. The botulinumtoxin
dergiatlegipally arrphasmagerienlly aceenislie garienvehickoranefinmokhe. a carrier,

Vehlﬁﬁé 3P hﬁl% fitat is| b 1%%1?1? the tw 7530 %}%}Héh th%g e a%ﬁhed The

onnt er sources. e d eren sero

tenhot‘dﬂnmttm@cal]ynonqﬂmymu@uhbzﬂlmcﬂpﬂabl&,ﬂe.(sIlssd hbiin, theys that the
affect and in the sever and_d atlon of t he

corppOsHiops & QORRPNERLs ithere Scr { dspibe wkable, forpee,in; ¢amict with
thedePHbdhes Wﬂﬁ;ul nﬁ?g %nf%{nle g&w’r 1%1&%@&@'\1& 30k ?ﬁ}é 1ncom%at1b1hty,

conmer ci al ns for treatnment o
instabitidy, tallergsc requnfse,ﬂandfthe hkxa rml apprapsiaty cdmpoidonsrof the invention

ma ' el%g%gqt b@gfpgﬁ%\}éﬁ lé:g{l ﬂ%df(llﬂethé rﬁ%ijd% r{ll;‘lalér (?()?l-g%( gati)on and

particularly in cosmetics and dermatology. In all aspects of the present invention, the

association between the carrier and the biologically active agent is by non-covalent
interaction, which can include, for example, ionic interactions, hydrogen bonding, van der

Waals forces, or combinations thereof.
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DYSPORT(r), and type B is contained in preparations of
El an having the trademark MYOBLOC(r). [0094] The

W oioals436m t oxi n used in the conpositions of tPECHUS2005/006930
i nvention can be a botulinumtoxin derivative, that

IS, a compound that has botulinumtoxin activity
[086H: aThe comBOBHORDMBY dive ReCRIMEIATeH (o s Preparéd W the time of

ong. 0 r &
T A B By B0 BBLRREPAEYS ot 0 e o
adn@iXiststiod-or Nlteﬁfaﬁﬁ@m,, aB hmehiddnedi abowe; dke rbatelynune tﬂxm or other

nodi fi ed neur ot oxi n, rotoxi n,whic
thP@H@‘%tlcdﬁ@teB? 2l te BRIES Mhﬁgefg@%g%e O {BERST] f’é%Vh'E)‘? &dinfiistered in

se a@ﬁﬂ to e ﬁaﬁ{)@ﬂ@ 16 0eAeh r@e B¢ d’sﬁdmg fa KiDhaBSlithin€d skin patch or
eurot oxi n ca recombi nant produced neurotoxin or
otherddispensing devioe cbmtagm@ﬂletthﬂamic PEgein andtaakiquad, gahecream or the

iyt oafns BF PPHEY AR B B A EL G PR BT duSigpientf In tht

pHEGII SRSRBHAERSIHE %hﬁn&tféﬁ 1§’faﬁﬁﬁ?rh§tereatﬁy Eﬁtﬁhngtthé liquid or other

retains the desired botulinumtoxin activity.
cdnnpasitlonmmntamnm theagartier tarthe aking frdlomed tyi amphpatm fmf the skin patch
égg%épxes produced by the bacterium as described
or, APternatively the botulinumtoxin may be a
toxi n_prepared usi reconbi nant or_synthetic chem cal
[M@%]hnirgq @gmp@sﬁgonSaof?fé@ dntsintignarpapiliedeso 4 topdigpister an effective
[ ot el r t e
ar$ g Q%e isplin, Z'l?o*%léhrg%r? E(é}[lg,f &ébtﬁfvr Ba{eﬁgé?%s?aﬁr&%n ﬁg))% §nsdermal

de8iRest theaerni Seffectivd. anmh’é’n’fefeﬁs ﬁﬂdnﬁacﬁnpéﬁmon d&lsmaﬂlmé )that provides
The botul i numtoxin my a a portion of th

grevier Hppsdgomal deligeryrft thh é%olfa@éﬂﬁs AU assn 1éf§§0 ithe agent in the
ab@gﬁ&sﬁatm( cgﬂf ot FRUBHIRUA tAGH, t‘lﬂ? t¥%m m_ clifle 360nt® 33 Gised herein

.used. per se or as part’ o i nation or
memﬁrEineamasmit ef albetulinom tonmt amdfdimdfabeva)thapiscﬂuﬁﬁeient to produce the

%}YPE{?{]US‘EP W Haﬁﬁifﬁﬁgg%i P et I}‘ll‘:ﬁ*&f BRI BB imount,i.c. one tht

isAgeckddee %Rf@idnséﬂohg‘ sRle ¥EROUDekRED Sffféd@sg iRt the Selaxation of
since the positively charged backbone allows cellular

certaire mvatlis atithotheeanmnof, rfor imstanoe edasecasihgt the ama@armecemf)dine lines

ndi n tar i nter al L.za domai n
oyt ies, ShgFCiaNgo s Grof G AR HeRY) BB RHERiin ofip yavs such
asoéw&nﬁ@t t%'ef?}'bﬁnlifﬁﬂg PP EQG S AT the \WhduEH deéfncbdtﬁﬁgfhd@@ that fan out
non-t oxi ¢ i nstance .a nontoxi c zi nc protease that

ﬁb@ctbwsmrdm, ot the gﬁrn@raé aeljaficd newselan frasiop J9m) lastripentioned effect,
gecpg rﬁ éf&n ofa gcuga% xllaéaﬁsl?é E ﬁfl@d ﬂjﬁ?e filce % else]y]vhere for

ions an res num oxXl1 ns,
exbia@]é th thBdack o feker Fmgm@@lm,u ftige aﬁﬂ "Bffémﬁ'étan&mm"mmﬂuﬂﬁmeans an
of botulinumtoxin serotypes are not gener%

ect, h]éan@%y (fecrease of

arewt rpfsinsley that iy ﬁm@ctqnhéo poestiee thy desizgd) off
glgg%r%gkel'stﬂe géﬁ]&ﬁ WIS Tbe R UbbEd. OFoF AfifiSihs T R WnBlint” refers to an

amount sufficient to allow a subject to mount an immune response to the antigen after

application or a series of applications of the antigen. For antifungal agents, “effective
amount” refers to an amount sufficient to reduce symptoms or signs of fungal infection.
For other biologically active agents which do not therapeutically alter blood glucose
levels, “effective amount” refers to an amount sufficient to exert the defined biologic or
therapeutic effect characterized for that agent in for example the Physicians’ Desk

Reference or the like without inducing significant toxicity. The invention specifically
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well as insulin that may be obtai ned synthetically,

via chem cal or reconbi nant neans. The insulin also
woreapshogsssn a nodified form or in the form of , PET/YS2085/006930

reconbi nant peptide, a fusion protein, or a hybri d

exsBHes ey isemeath P ol eats Bk alglg)ﬁ £ 32Eat et dan only
bﬁﬁﬁg%ﬁ%‘é&ﬁ@%ﬁg&ﬂ x)(/herir ﬂﬁ téﬁireth'eﬁpbﬁﬁ{? &f“bﬁﬂ{);%ﬁalﬁf 2419k PPotein” is

be us hese particular trans
empirrp@tl&mwtlgm mhl@cfgr inprapnizetidrehdve cahﬂrllg@ln@caloactlvmes such
i zati.on, vary w del SI oche
ey P ORI o dsarnsin s Fegnath oo PR RpHE SBects of this

1n§/&ﬁ{ Plalyieterd Wtesver] AEdn tH¥Y Hané iof %ﬁ%lca@gl@ﬁ{'ﬁy of&Ytherapeutic
ai ned from natural sources or

cliphiiebinding 2 [0OUT} iapoheicon lofkingligah bisdinmar altering the
q%ﬁef erabl%;; @ﬁ%{n ]géedpﬁ%yft‘%n%o be applied to
[

subjec ‘patients, i.e.
humans or other mammal s i n need of the gﬁrtlcular
[M%lat B comppaitipes Ay icanfaliean apRropdaistelicstiyhanoe ¢fdbea insulin,

bSRREARGRUN! 520uRP SidlGALAN 58 v%;@gnp SRS P Por Wlabnpf® a therapeutic

e CoS aest et I'C,
protedy ediichy doesTive thetpdutioalty tieti blocd phrsid levak, Hﬂlyer&;b@ﬂc nucleic

be used, for exanple, for alteri i,nmproving th
acibhawragert. 8MnoR-REiSiD nopguigleic m@@wamﬁ% AgHL OR Alteragtelyran agent

foqE')Ot AfiZhliNE! YorC Eg;%lﬂ:%goﬁ? afd 12875l 464V Sreh ngé?fﬂt I0PNMmad be more

I num t éxi n be adm nistered transdermally t0 a
cmmteactd:d faithet faadilutgpncanthiet places of admirdstraiiodesi faabise in multiple

anguforsy Bosraral SREPGPLBUR oL TinE WESEy WAth i CUtR biologically
adh% Ia%enmucmh% Clat %karﬁﬁl'éea QheraPREITBprbeeir %idhe@)oesm therapeutically
botullinumtoxin is admnistered topically f

alter ahi@cdb g}mbsedl@wlv enya therapeuiés eucleic aad-besedr agent will contain from

abr?g %ﬁz}g tv(/ef‘l'i tt ﬁ) eosf‘lt%e Eleolcgg%c%l e 1r¥g El%eélé anr@¥rom about 1 x
100 IIJS70t|c>Ue£lJlo'i1tJ 30@\'@ tORCHS, the olsitlarelglpa‘iaﬂged Eeftr. I %@Keral compositions
groin, dorsa of the hands or feet, el bows, per arns,

cqpiiRiag 4 ppEpTateig dronpclesc Rad th@ﬁﬁ%ltwp@em gt a rafgly an agent for
n‘g{x{ﬁﬂ%atfb"i’lr&l lo(fon{al?l? ﬁ%%%o‘ﬁpf“ Scei 589?5 E&j ﬁ@b'v&f@gf% e the antlgen and

Fum toxin 1 s desired m'ni stTat’t on
fromtabbutnumn1 08 %6 abomr§o alehght b”eof:ihe positivelyrichtrged carsitr. (T)m gerieral ina
condltlons cl udin ating of neurol ogic pain,
fosmesyiialle &or @Pﬂ%@a& %zswugfe%ﬂ@er cqiRoSHiSR AL Fh iByengionayill contain
rOGAARGN6.0821tH ab C}eﬁ%ﬁd ﬁ@%‘&éblﬂ/%ﬁ‘ftab% ®b1 & Bout 1,000 IU/g of a
prevention or uction of dystonia or dyston
comppusitant ccnmmsﬂgbh’mhnmnbp&mtamb aqrositivielyi clerged carr1er molecule as

dtgglg%/ez@%e%r%g. 'g];e 1[@?18 umcftg%q%%ﬁ Sﬁgﬁﬁ% gggg %?ei h@trﬁggevsm f{olgn about 10:1
to about 1.01:1 and more preferably from about 6:1 to about 1.5:1 respectively. The
amount of carrier molecule or the ratio of it to the botulinum toxin will depend on which
carrier is chosen for use in the composition in question. The appropriate amount or ratio
of carrier molecule in a given case can readily be determined, for example, by conducting

one or more experiments such as those described below.

[0104] The compositions of this invention allow for the delivery of a more pure
botulinum toxin with higher specific activity potentially improved pharmacokinetics. In

addition, the positively charged carrier reduces the need for foreign accessory proteins
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hypersecretion or sweating, reducing or enhancing

i mune response, or treatnent of other conditions for
wardoshsaedm ni strati on of botulinumtoxin by i nNPEDUS®NS/006930

has been suggested or performed. Adm nistration of

bot ul i num t oxi n, other therape otelnsmglch do
(e8othumaiesezum r?ébtap@utapsméffr%t“ 8r508| Profegrgiwantesegymg albumin
ralgHRE R ISHEAR) WRAT Mla bBfysd M Blab@RellCRR] IcRf Chiford. beneficial

rein, or o er on n e|c acli d non-proteln

reddwbﬁﬁﬁUMuﬁ@fH@psnsfeQ to thesBENCeln addsiono thsl cmm;d;smons are suitable

bot ul i num { oxi n, . al so _be carr.ie

fog mﬁ}ﬁ.%ﬁpm&@mr@mmsmgﬂ rApgiag ﬂfa 159 10 6y 286 fRAYekus have

frhdly leRhen
Su&ﬁnﬂﬁg resggﬁgg) qgﬁ}h%gg&?gb%réV|de angﬁﬁgfﬁlcwymanueor
undelsqeﬁcgera‘tginta‘rdutums proteins, for exanple, for

chi | dhood i mmuni zati ons wi t hout | nj ecti ons or

[0L08TU MTRALLRMNABR OSh-cY Rl S BMPDSIABHE BF adevild 3B -generally be
Surprisingly, adm nistration of botulinumtoxin or

apphhbaio asHerpapdde ihe mtdininn toxinaiskdossed frosr abant rlﬁ&toa!bbeO 000U,

r |ed ou e The LeBe
gl Fof aibs Col i | TP of BPARRSR op ! Bl e phatin, per
apbicaondl EBERG AQdbes Hfithad théveSiangds esuldnpretdiatilyeise ua@loyed in

conpl ex antigen presentation of the agent and may t

t hu
copimggert witht epniretlad aclepseumaterialsp &xs@st@@cearvtr.aél@ﬁ@dtaoshorter dwell
h r s facilitate repeat
i dﬁéﬁﬁg lﬂ%ﬁgaﬁ?‘%ﬁt I mmune-rel ated reduction in
activity. [010Q] ener al , theﬁfg&gpo& ti ons are
[0 palnghe B?Serﬁfﬂpf‘ﬁ’émt ORPEFitiRNs YIHPR S5l gonigin from about
t f mplre
0 QHLPLo ol U0 kel K 20000, P A R0V ERTR Poorposition
Coﬁiprﬂmgbdl cfcmin gifuicedm bed el gysitvelhehageditcaien Lmblemde as described
aci d- agent rofein -nucl.ei c_aci
hefip p 6 rffory PQ%P‘?@M& @P&’Pgﬁl ngé‘ﬂtm?% Prefgrably from about
6:4 Woﬁﬁtm%m 0P RGuIALHN:S b @&V h Tlik&yiBgSihk! MBdvht of carrier
charged carrier, and usually with one or nore
maelddile ontiwl ram] af iteto st insulin yilhdenspd ablvehiel eatrigr ts dpsen for use in
i ents. hi thelr sinplest formthey may contain a

exci
th%F?fBﬁ%mé(H’d@&ﬁlgs f®ar maceutical |y acceptable carrier or

di l uent, such as saline, which may be buffered.

[0 vr termp of dhoip daiim, i erpOFipnE 6 thiF Anvinkep may include solutions,
emuriﬁ Séj g%?ltuﬁln;gyl%c‘f‘gémﬁlﬁo%ﬁé sﬁ%ﬁgﬁg@é 'E?ééaﬁﬁt, 'l&?dns,o I’gels, powders, or

I'caF Conposi
otﬂﬁrﬂypic@ﬂ aidca! liguid rcompasitioneuded cfat byplivatieptakkia and other tissues

carrier, vehicle or, nedium .i.e. a.carrier, vehicle_or
whesel therormesitions Esrhertsee-e SUF FRTRBRSIHANS RaysCantRinyip @ddition to the

ottﬂﬁ%rﬂ\‘colx uflﬁ Rt bfflr bi b%éa@l"y@ctﬁ@ﬁ Oal.nﬁgh@ &drli¥ Mblecule, other

armaceutically accepta as us herei n, nmeans
1ngdedientsh'@rpmaﬂpofsedi iinnsichrprodunts) nsaoh sast ztmmmmfobsrbs moisturizers and

oSS SS9, SR i
soURAHE hP%tahts Y defelfecBfPaleliRg hfdhts, emollients, antioxidants, fragrances,
fillers, thickeners, waxes, odor absorbers, dyestuffs, coloring agents, powders, viscosity-
controlling agents and water, and optionally including anesthetics, anti-itch actives,
botanical extracts, conditioning agents, darkening or lightening agents, glitter,
humectants, mica, minerals, polyphenols, silicones or derivatives thereof, sunblocks,

vitamins, and phytomedicinals. In all aspects of the present invention, the association

42



10

15

20

25

30

instability, allergic response, and the |ike. As
appropriate, conpositions of the invention nay

W@ up84sel any i ngredi ent conventional ly used i PCT/082005/006930
fields under consideration, and particularly in

osnetics and r mat.ol.o hi all aspects of.the . .
e eee SRmpbrid O D peonbuastiva et BT febro\adel fupmpign, which
cafMfc1hdhe 5} dAg1E abhi¥ idetacOns2BOMog:S b@ﬂdiﬂ%;rvaﬁ@iéﬁl\?ﬁa{aﬂs forces, or

I nteraction, whi'ch can include, for exanple, ionic
conrttieatmos tlemenf. hydr ogen bondi ng, van der Waals forces,

or conbi nations thereof.[0101] The conpositions may be
[0P0S)- T Compbtiess aEcordiyg he thiseipasibnainay e i the fm of controlled-

adm ni stration, for exanple, by providing a kit for |
relegsrepibsustanedgielossq empasitions, whersinothe dasulig Betlipymdoxin, or other

t ernati vel. t] b LA e

s NG el Bed B o AR PP AR Py 08 oD AR EBek Bl within o
meRaaloRdh et khonae eclessad oy theayinbe Acbmtiollsd eraader over time. The

separate formto the patient, fﬁr exanple_gy providipg
suhstrnge fonba deliieresi #nd the CRITIET Pagy: he gpntgingd Wiiig Matd¥qsg libosomes,

Vﬁgfl%gégfgl’i&gg% | lgé,rlﬁc}dlﬁh%rﬁég&??gngtl?%égf Qs a0t flrticulate material,

cream o t contains t
alpofiwhickl ¢ shatglednd/ar rcoastructndd toprovddalrklgaset hfthe substance or

I ngredients). In,that particular enmbodi nent the
bGP ATSs  ThiAfreRarE Oy Ao Hly Hdet Py by eapsulated
| 4o irQl i ' e skin,
BRI RN AR LR A o
ice., [.010 The,conmposi.t.ions.ef the inventign are
03+ BinbigsaBlon L RSP alo8h o fris by yiohi o PR coure,
anloffed| dspect RFLHE liNEIIBAX 1 T, thercadd BEbobgmefd €xal, most preferably the
subst ance. For transdermal delivery the term

congfoisisions \aee adrpinigtered dyegrsundst sy disentionsafta physigiamet piigr health
t hat. id 1. i . . o
oo 5 ] PSR IR TSR oty b grpeioi

tr&paems owef tinhe Cr riadsderinal delitery i ofubottikdaion , tokinefol ehenpurposes
"effective anount"_ as used herein neans _an anopunt of a. .
MBRHQNOH (BT S GO RRSIR S SECTESEADOV A A Apilied IPPIPAING I thegkin at 2
logét&%%%%atﬁ%ngﬁzﬁhreﬁﬂe éc@i’% AsirBR PN FeDf s nRE most preferably the
eftect, but that inplicitly is a safe anount, 'i.e. one
arhdatt off otuinumrtoxigppledshoull] seappliad wathderefaf e gplication rate and

Desired effects include the relaxation of .cer.tai )
YRSBPE O GPPHCARS DO, PIOGRCS HE Qiied et SHLOHG prodiing any

aRRRE L ARG&iRE rdshiig | i nes and/or wrinkles, especially
I'n the tface, or adjusting facial appearance in other

OFFHT B S5 SO JEh S, bR, b SRRl e

adtBRREratibPwild be Cheicd MEbRlor ifddrahe @frecioncos! Bheal thtaieOtofessional,
The | ast-nentioned effect, general relief of nuscul ar

butethsraise ithkelpto bepwfasied bz dhe paticpe Adminigration bywkiarnatches and
thfe ?{ke, with controlled release and/or monitoring is likely to be a common method, so
the insulin-containing compositions of this invention often will be provided as contained
in a skin patch or other device. In the case of antigens suitable for immunizations, most
preferably the compositions are administered by or under the direction of a physician or
other health professional. They may be administered in a single treatment or in a series of
periodic treatments over time. Accordingly, sustained release compositions are also

contemplated by this invention. For transdermal delivery of antigens suitable for
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exanple in the back or legs. For insulin, the term
"effective anount” simlarly nmeans an anount of

WO p@alos43et hat is sufficient to produce the desPeBEUS2005/006930
effect, nanely decrease of glucose in the patient or
sublect s bl ood. For antj.g 6@ " effective.ano

impEizaG 0% f0R 8 RBASECS IO ADOVD HET BRSPS By Beeribgd above is

e -

ap U fop Rty WTUREUAE BPR 8 Bl GIA0IAd Bk BOMIAL B3R Tn the case of non

prétein] geon-micdeic andid f tregalevtigersugh defdnéifunigak agenisntpreferably the
refers to an anount suffici,ent t r ed t ons

compgHEOR 2% RGENDINTLe BRAF, o AIEFHiny O & FRSTRRR] Jr Other health

pr@ifégél&ﬁl ageey ﬁaWe%Hrﬁlﬂls‘?&Ed e saperegmleht odint £ EerbslsQﬂ‘Ci)erlodw

ucose | eve fective anmobunt™ refers to an anount
treemﬁénts: beat time. eSustainech ecleist i ouobifionpgiecalsp contemplated for non-

e e Bt AR Sl kO3 B il o e
ﬁn‘@ef Iﬁ@ﬂ‘ forl tBEi il "}]Slat%I anbdrtsmaingt atdthicystrubtiged nsiagt fodrinstance, a
Speci fical | yexcl udes anti body fragments which do not

prmwlcmadmb@ﬁ,@anacw; amail pelishayith #&plobABSRLH 8Rli 9 gpmbination of

and i B 50 KOs Ry AR gl for the purposes

m@ﬂfohg&ﬁ'&)v%ué tahp&itld as destriiedabbwglis hﬁpl&(klbpﬁally to the skin
bi ol ogi cal activities such as nmounting an i mmune

[Oilelé g@? for atla rrﬁr%streﬁ% 'ﬂ?ei %d%ﬁ‘;&cﬁﬂﬁ)ﬂs loP e RvaRRHORYthat ﬁlder direction

NS 1N owever. Nbreover, agents
oftdhatalthavae @rdﬁe@@@ﬂ malbyaﬂml patieyt or subjech,empealm mclude a custom

ool A TSP aPGr | i EHG. GO RRRLLE e{9 b lo fehude the
m@ﬁ%&@ﬁleﬁﬁ&léd%} MilemhidiQidUntifldpuPReh@N. [ 0103] The

osi'tions may contain an approprlate ef fective

[Oﬁ% ]&I%ﬁe@g | nﬁs &é gﬁtt uld lilondggo [ it gﬁéal administration

oft 6 8RB katien RTHE !szM‘bélijrbhdﬁg@& d&ﬁiertd&%rﬂdéﬁtﬁbo@/ahiflﬂl an effective
alter bl ood glucose levels, a therapeutic nucleic

angaying| oHaseldn, dgEHinymaton i Apigsne iShitahn fos iepamizatien.cntifingal agents
t utic.agent or r I
or; q?ﬁ%ﬁf gﬁcg%y gﬁbve eg%ag g&c% P eYa ﬁ{é}apfgﬁﬁc protein which does

Ication as

not HeRipERntallydltefBlood gludoke S eRC & ﬂiehq:{e&ﬁic nedléiberidinsed agent, or a
di lution at the place of adm nistration_or fo nb
nopeprotel aoppprliecansid iberapepticepganbl i geelsi 5 cribed above, the

d%? B%s&hpdrpcganbo%t elf%eﬁféﬁlﬁyttﬁé blk & a Wsﬂm 0le8GR th¥he invention that

ent for exa erapeuti c
commﬁsealfprwﬂawtﬂﬁeanm amoulh’eraﬂthem toal supstahtesrspbtifioally carrier and
C

ucose | evel s or t herapeuti c nucl.ei ¢
bla@&wﬂwamwec B i r#'aiws\fﬁraﬁ@umintwnlﬁ%Hl“?%‘ieébtgﬁtaﬁ%msmmn of
| fshe@ iti
S 9Pl LR o BB, A postn

Farhexanete, dwmempeutimrgsnbgwhlly ediysoBibstanresmay he mqwm(gatad in dry
fog]?ltq;élaﬁ {ngﬁ%(}:hgc?{n geg?d[lseplfeg§1%§ dgV1E:cl,1 Gh eeulgc;ﬁ 1vegre rLarged carrier may be

applied to the skin surface before application of the patch so that the two act together,
resulting in the desired transdermal delivery. In that sense, thus, the two substances,
specifically carrier and biologically active agent, act in combination or in conjunction, or

perhaps interact to form a composition or combination in situ.
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i mmuni zation will contain fromabout 1 x 10 10 to
about 49.9 weight % of the antigen and from about 1 x
waosossenbout 50 wei ght % of the positively cPer/gysmos/006930

carrier. Li general, in a formsuitable for
appllcatlon to the .the conpositions of the
i nvdderniods Qi Rrepg .(,..

T’ 2 H8%but 0.001 to about
10, OOO preferably from about 0.01 to about 1,000 1Ug

[01;{3; |a X arﬂﬁgl%% P&IA g@??ééeﬁf ﬁlgerﬁﬁ)tngd ?ﬂﬂ@@ 4 %Bd Q&dplépanng a

arrier e as describ
phbﬁﬁe&jeﬁtlcaTh@np@mm@l dfe method eompnkmg ud)mhmmg a)p(osutlvely charged

preferably ranges fro abou oyt 1.01:1 and
bagighaae ,9@@19@9%@ ptl S?ﬁt CHS %ege E’gfﬁm ﬁ“esgfiup consistng of:
respectively. The anDunt of carrier nolecule or the
rM|oof@mﬁmm@mﬁ@whm@ﬁ&@mmmww@ﬂmﬁ@dﬁmmw
whi ch carrier osen.

e ST SRE M s A S A B! e B B afeing
DI gh4tkfles: N @ given case can readily be detern1ned

for "éxanpl e, by conducting one or nore experinents

such as tifoseecdnd ucgamerql arged bagkton haviag e phpaliivtafefached
ofth|S|nen|on .

pur doiggte v Sosm e oG it el fectine
pot eRbiefkd;y 1 nproved pharmacokinetics. In addition,

t he p05|t|vel charged carrier reduces the need f or

foreign a@v\,@é styong ieaneher selectgd from REIA SR AR Loz, Anodified

ran al bum n
Fang g e5 R s Aol FE Bl R AT

st abi | i zeikp DAl enaminag ftdeakt baapérbisieate faembucmdons in
i mmune responses to. the ddition,

conposi t | On thisdenegafi yehyse rgef}‘l) onehayHes Bhu@éytséof attached
env'ﬁlﬁl%gg:gfs%c S‘rrﬂ%éﬂe Yo &'Eﬁo‘ffogﬁcatlQg@h’c3 and may

t hus tonp SI tions may be stored
pr ef er abl witke aphmnaaeutroaﬁmtwpét@aamg to forgnaleen-covalent complex
refrigerated condi

haf’ g 1t PAIHY S, F}ﬁﬁg% %‘ﬁ%ﬁ? p¥0(}’h5§ at aazq;\bm gld nliléi members is selected

Qe'h?'lh)’oxb\?. applied so as to provide the botulinum
n”at” a dose of from about 1U to abut 20, 000U,

pr eferably from about 1 U to about 10,000V, of

uI'umto n rc f .skin p Lan. o
OB B P Yk B BB ERY o sorpesivins
ofeARIiMYRHoh, flh@ 98&1&'{%}& tiedgd batkbond éradatrixgt nﬁz@l ased alone to provide
materials, for instance, or all owed a shorter dwell

tramisermah delivers: Rf aerpin pes of sehnianges. Heoa prsferred f%rﬁ éowggﬁons and

mgtilmlnsm | HSm heb?%%c?%y '69%’\26 g ou:k%%lbg%fjmﬂgﬁg er s (rxm or other

th&ﬁapeatamwenpwmumd@em Uswailbbd ghuasse cémannmlg)ﬁom ailmut 1 x 107

ab@g{ar% I@fsel1 4 I%: o [t}r@nl]gglfoglggﬁy :aéigwagg%nta atid IortnI e\t{)ou%/ 1x % 659 to about 30
weight % of the positively charged carrier. Also preferred are compositions and methods
comprising a non-nucleic acid non-protein therapeutic such as an antifungal agent or an
antigen suitable for immunization containing from 1 x 10 to about 49.9 weight % of the
antigen and from about 1 x 107 to about 50 weight % of the positively charged carrier. In
all aspects of the present invention, the association between the carrier and the
biologically active agent is by non-covalent interaction, which can include, for example,

ionic interactions, hydrogen bonding, van der Waals forces, or combinations thereof.
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herein preferably ranges from about 30:1 to about

1.01:1 and nore preferably fromabout 6:1 to about
wa2@snd430f i nsulin: carrier, respectively. Like@l/B82005/006930

the anmount of carrier nolecule or the ratio of it to

the insulin wl]l d,e_peng on which carrier_js chosen. for .
[0Sk iTherbread epplisab¥ithAl e RrGest il%\_fﬁntlfmwiuswe szr%e gpse with
. hei.r C :0RS i ovent i i NGl Lk
Wil iy v o AR B Copipdsitione| GCBE dBfiniIRkg. LAY, the
coﬁp@@ﬁ@fsi ﬂalq;r%pamhllm ,mikiggi the posigietly, clntgadgrafkbcme @iipement with
typical solid or liguidc ositions used for . .
theaﬂﬁﬁlre@atc_f)@ﬁoﬁ%ﬁ% I&fnﬂ‘é‘ﬁas%fazgr Sljt)ll\lés u@%g_ea/ﬂ%’r dmpgipg or therapeutic
cox@ﬁﬁ?@?ﬂ%fiﬁ%ﬁ%o%db@ sb’c?.gz ce B IbthiR %ﬁéo‘éitf&% HA®Mg a variable net

in addition t he bot ul toxin, insulin
positivethepe.bimimagy embbginznts, viee eqpepsiticusdan fre preparddefor example,

ot Bistrceshe BhmeseitAlY ArEp OBt Srngind it tof iinistration of
the _s'%tRﬁﬁ. a&ﬁ&h&ivegf, N8d EathpStiGEeRhDe REPFEd BRshiie mixing of

emul'sifiers, naturdl or synthetic oils, solvents,
theseomiymraieats teggl thiet lzopjelizes, andettared (typnigelty st roemplempersture or below)

tioxidants, fragran kil er t hi ckeners, waxes,

“ntaﬁﬂlﬁﬁﬁ 8b %P‘b‘iart%‘{ 1 %Elflf?gfesqefhg Sﬁyo"fe?‘kcée‘agent s, powders,

viscositycontrolling agents and water, and optionally i
[0316¢| uihiengprapusiionatoes de formplaiadcte providgenixtyes apitablg for topical,

extracts,, conditi Qnpi ; [N i.ght enj
ufhfe S T RRED. RARAR  BREERY, JBRERO R hbl” Bt st
suliRkanebed) o irBraosilhi, C aasslennald estcy addnvietrati@r. eof The pharmaceutical

sunbl ocks, vitam ns, and phytonedicinals. In all i
comppHtienrs gf t}tqa,glvsqatgg)emefqrﬁb}ézrﬁqn(t)aﬁr’l a Fehicle which 1s pharmaceutically

| SR, fith Bhirt iRPlPREAR Y the desired

o ZBBR% B o MARLUBE ol o, 1 Bint Ry EIRUREORRRLIER otk the desire
organg lotider, topinal edmimdtention dtt skin rendfeaahicoms  ménglohang)enThey may in

bondi ng, van der \Wial s .forces, or conhi nat.i ons,. .
PR R, StFB0BP i SRRTPTD A it CORFPT Ot f pAdticular frecze-dried
cofggkfﬁﬂ&ﬁs‘,) Wvlriﬁg]?(,egg ddRitione dfe?&mn?é oROMer @dskbedr at@dzed Qhater or of

st al ned- e conpositions, wherein the insulin,
phisiologicalsalineyillow iwjectibleesolufiys ttahe aade upe Foe ekanapledthe doses of

nd the carrier are enca | at ed. or ot herw
g a8 o o R AR e o ot AR fens may be adapted
acéRiBBs 8§ Oaidust Perafletedds,| An@ GPNBAEEIIAD JFBGTARYg QYethe mode of
time. The substance to be delivered and the carrier

adminyistiasionorsedi the dathotagy reonesrnedsdbe gpneigshmerpressed; x| aligrnatively
i Cro sul es 1, Cr eres and the like, or within a
the Yyt b B e a0 al, all of which is selected
and/ or constructed to provide rel ease of the subshance

[05V7] s ublierantivedy, ovlan thengomnesdiqnsedts Uty aPRidsionially-afg when
' y ts(dF ifferest Barf HEapplied
L AL RISl U s Bt
in dry form to the skin, e.g. via by using a skin patch, where the skin is separately treated
with the positively charged backbone or carrier. In this manner the overall composition is

essentially formed in situ and administered to the patient or subject.
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[0109] Adm nistration of the conpositions of this
invention to a subject is, of course, another aspect

w@Rooshes3shventi on. In the case of botul i num t oRCHUSI905006930
preferably the conpositions are adm nistered by or
under th d'&action of a_Physician or other health

GRS EK . 2% nistered in a single

treatment or in a series of periodic treatnments over

time. For transdermal delivery of botulinumtoxin for

t he purpoBeivempmethoded above, a conposition as

descri bed above is applied topically to the skin at a

| ocation or |qcati where the effect is.desired. ..
[0L#aThe 5ﬁ°mp?%ﬁ%§tq(}ﬁ€? PHE&Rt lﬁveéiftlepgml%’eldﬁlévegﬁ% I Suhiect, cell or

ta%%{ Eilté, %Hﬂ%r_tiﬁ X G dz\‘f‘djusﬁ{gé’?l%gg ARRUREH, Vih thctCAHyEof the routes

an’application rate an requéncy of application

ndrimatly wiséd fqriotadeingha cdapbsitidn iete ulltimajet dootact prithdbeitissue to be
any adverse or, undesir results. [.0110] i. the case of .

tr‘?af‘f%iul GaR, E’F oFs¥os p?f %Friagg'd t icgwpgglg?nﬁ nWlhllf %qec @%{mlmstered with

pHaBALTRBIIR) ackfRa1E Bhrilert rAfitaBR MéthddsUT 2aa¥iikRENnS Blchdmpounds
or under the direction of a health care professional,

arb @ aitribie pd seslli knowinktel those ob ekileinf the it ang, altheugh more than one

tient. Admnistration by.skin patches and the |ike,
rofift b5 1 ATPRLGSE PR S "eBRoSESR & Ml gl g often
prBide GONHBRe MRinkhte S@nd hendrds effediveontadtiohnghan another route.

conpositions of this invention often will be provided

Phasmaesytigi heercepiable sririerpatecietesmingdia pag dyi the partiquiap gomposition
be%r?é?aéi?tg%]?%%dg SIS Wl tagbl!)f t{lg ;ﬁ!ég{%{g& Sy e(g;}%g Fldminister the

e conposi tions m nistere
comiisieitionhe Acsddingin hkrea iphy switeawanietyobhesuithblel fdrmulations of
professiagnal. They may_be adm nistered. in single . ,
pharagaviigl gempesioser PEsthst pietenbdinyeRtioiat iehmt £ -Hv efemington’s

pﬁcir%-ce,ﬁfcgpgg%,&gk,ﬁqﬂlse&sL@g’ﬁgd rel ease conpositions are
a

so contenplated by this”invention. For transderna
I very .of antigens, suitable fori.nmuni zations for the.
(08 910 SR S abov &r SEBHBoIRETGRoGs (Bt futpperitoncal,
suBROYEL] SufRBIne6sh, tPRIsE@hhdbub 0 ifth@makhlAr, Obral, OirfiraliBirk, parenteral,
plate and surrounding skin. 1n the case of non
inpawesel, or hyoirhalatibwi Suitebld sitee red peotiniskatéonc huagnclude, but are not

.antifungal . agents,.preferably.the c ositians e . s
1) hORE st e B e PR aftn B 8, ThE compositions
typichRy int@@lel hedifvehtesiftl hainacdiifyl sayieber @dipigitsingdrad additionally
“a single treatnent or in a series of periodic

ingludet pthe sneghicinalt pgpats, SusHersnadivvantsaged dheplils t i Bigferably, the

fogqrcmlﬁlgﬁ'?ﬁ % goe%fjat%lﬂlgﬂsé% g t{s% Rg g{ki% %Et%;&#g{/&@lgﬂ%%‘ i $avention, with

thademaindbe t@idistiag tofisuftablg @hammadickutival ieReipieaisl Applopriate excipients
surroundi ng anatom c structures _ using, for.instance,

caprhsstatteret! o Fhgi nartiular compopisien @ad route phpdmipéiadan R whethods well
kW5 ARER (s, 9., REITERSb DA MCBUREAL sciENCES, 1818 ED., Mack

Publishing Co., Easton, PA (1990)).

[0120] The formulations can take the form of solid, semi-solid, lyophilized power, or
liquid dosage forms, such as, for example, tablets, pills, capsules, powders, solutions,
suspensions, emulsions, suppositories, retention enemas, creams, ointments, lotions, gels,
aerosols or the like. In embodiments where the pharmaceutical composition takes the

form of a pill, tablet or capsule, the formulation can contain, along with the biologically
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any or all of these. For transdermal delivery of
botulinumtoxin for the purposes nentioned above, a

W@ 0vp08i36i on as descri bed above is applied topPCHUE200%/@6930
the skin [0111] Kits for administering the
conpositions of the inventions, either under direction

acgye &omaqﬂflﬁn,c%preO%ﬁ’Sff@E@WB}ga|a huepy, suqheasplactoggisugiose, dicalcium

pid ogAat‘??g aaindnfﬁé( 1iBL; Se?difﬂﬁﬂe t Suchust sqapcﬁ%plde&%t%s & APh Gubricant

ur pose m ‘custom applicator” is
sudk a3t mbglesﬁmh ckardtd emdethﬂshlqeusandrmrbﬁndm esdch @s starch, gum acacia,

adm ni stering antifun t 0112 | n_.angt her ...
oéx‘ﬁ@xlpywlﬁ@qen%lﬁtmao?fﬂ%E 0] JsivRRTHOMeTah, qrRbositions can be
E&B{e(EIQh oﬁé o Bﬁﬁt‘l ﬁﬂseogeafeh%oﬁﬁm&é" %ﬁélpﬁb é}flp&ﬂé‘s or vials. Doses

p03|t|ve arged carrier described above with an
adﬁﬁﬁﬁtﬁt@d/m apatient stwfuld besifficienitotaghienambieosfiaigl therapaydicgesponse

ing e, P LAYyt (1 4 Rtk Seutedy SR SR RS which do
ndk hﬁ%@ﬁy‘%&bg&am&myrbtm ©hn GRBF bilingd aﬁs:pa@ﬁutahﬁgéﬂ When the term

alter blood glucoSe levels, a thera eutic nucleic
“therapbubia’ ed “zbgémlcalbr aqlm(mom t isi q:mp]@yech WRihed antigeng| suitable for

thera eutlc descr
mRRAATOR, Dave ‘%‘E%rahmkoegl%ffa {e‘{lhas 55 A “b"“él?g¥ Wi Fesponse,
théRMRARIL iRMudREGRIHE B gprbﬁnétb RshetyLof tHad itveatiors Qi’(bh&k/éls Moreover,
appropriate types and anounts of these twy substances

agspedhatihaxe a;}mqiaglpaleﬁcﬁ%d ob? Blegrperts pifeq byibjrding aspecific antigen,
thgxgﬁ?f)?oc gthll?%n \gJ?IQc[ hg Qf[te?ﬂlgsﬂﬂ% cggﬁ%ngp& of the antlg?r} %rrc]a’mcluded

ni str stances in conbi'n
intthioiiglentiof. necessarily in the sane conposition. For
exanpl e, the therapeutic or biologically active

[032hSt ﬁpgo‘?n@'ﬁﬁﬁb&g\nieﬁféoﬁ Qﬁ’%ﬁg&fjrél&sg oY c&ﬁfdﬁeﬁ r}e1%a1s%kfbﬂnula’uon can

patch or I spehsing device, and the positively
bec radngﬁstewdr td en ompnism appbi ecllst i tdobusck bnd sanf earey the desired

t f th t that,the t t ..
g ag e i O SRS S PEb B s e of

orB&dibve ¥y ekﬁ!mbﬁatbys &8&ion! uPy "bilkaihoMrebdhBSt ANGS Smeant that the
Specifically carrier "and biologically active agent,

coamosnmncpwﬁaraidv iooe enoding aciwarjsgenst ofdnterast opebiakgical or therapeutic

erac to.f S|t|on or .conbi na
osfl Rt bt B o TG ol s SEIRrRL Rttty fppa period of
tirld m&g@f thah ReRild bd Mhidvee %z RHminIvietion T thy @)thpiﬁﬁm& in a less viscous
met hod for preparing a pharnaceutical conposition, the

maditiiie 01eBAPPIs b AYfinedabitionng a positivel y charged
backbone conponent and at | east two nenbers sel ected
[0fi2im The compoyitieanaloat ionth edmbindtien with other suitable components can

SRR IR U —
inRAHEEL T Wer b1 RGARTAHORE ¥arf BpBRAd iAB Y BGuAREIdcEftable propellants,
such as dichlorodifluoromethane, propane, nitrogen, and the like. For delivery by
inhalation, the compositions can also be delivered as dry powder (e.g., Nektar

Therapeutics, San Carlos, CA).

[0123] Formulations suitable for parenteral administration, such as, for example, by
intravenous, intramuscular, intradermal, and subcutaneous routes, include aqueous and
non-aqueous, isotonic sterile injection solutions, which can contain antioxidants, buffers,

bacteriostats, and solutes that render the formulation isotonic with the blood of the
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ii) a second negativel y-charged backbone having a
plurality of attached targeting agents, or

wa@bdaosnosussi vel y a plurality of negativel y- char gedr/us2005/006930
targeting noieties; iii) at |east one nenber sel ected

o e S PR S B S e 85 % e

sugﬁeﬁ@g&g%ggftsl ogﬁb;mzﬁy th%ﬁérﬁhg?& 62 sthBiliL ek, ar@qqegé)vaaves

arged batckbone haV|ng a p urallty

I IR RN ST -

usk Bh&bp Ita@ad‘ gamcﬁlsneahstefsalaﬁ@t e!zqm%msnbamgmas 8# angioplastic
p05|t|ve charge, with the prOVISO that at | east one o%

baloen mattstar and gekforpatienddivem ary wellikpowniin fhegrt. v) |
[0114] In a related aspect, as described herein, in
some enbophdveid Smeodgonmpositions of this i nventi on,
the positively charged backbone or carrier may be used

al one to provide transdernal delivery of certain types
[0825]s uBse arfcedll iniche apt afile runé@rsané thgnihestanmnsgioan df the present

BB BT % S b B b O g, i

cdlORscait cArDBer pdifemedd alsugoaR e@ﬁp@eﬁt-we&r@meﬁbw idaging. At
10 20(%?}:) aboutp 25 wei ght % of the biologically acti vegi s

pragpanit viswal Celonpsaeptitinyolyes gsseotiplly apfysing 3epnfiaptyinto g gplon and
Vlg\ya%zﬂl%%bé & e\é é%Qﬁ% fe@&ﬁgtl%&lrﬁ] g-(% ﬂ%g%?;%%qlgfge%%%ﬂ%es could

ods conpri
be@ployed ﬁjrl’MRh g epentt, fecesuﬁimcass and aintailfsengads gemdt barriers and

an antlgen sujtahble fo n|zt|on cont ai n fro
cap gige pp Arfieigbsiriasy t9 .C@ alb FecoRrieeny e‘kd(gﬂ ?]&neeﬂular-
ta%g#%e&oﬂira%p \90\518 ﬁ Utovélgoiﬂ%' @ms? ()/%)%{gefsh %o pﬁfdvﬁdev%! Yrue wall

d carri aspects o pr esent
rebmseutmmnand Mp asendd)oeﬂt fabse-fmsitivee and ﬂdsecmgatiees. altbre e several

VYR GPEALE CBRPO RSP be PRI Most gapaly. the cationic
eﬂﬁBfeﬁE;aﬁédkﬁGﬁe chidne %phézpwﬁh '&9;1 %@eo&ﬂst ngﬁlt Stof ex85le CT, MR,

or conbi nations thereof. e broad plicabili tf/
omcbpttchle Phess &t calhﬂ@rmlrbm laszelr cctul:@ be azuseldhzgdo ardeanyaigeggularities or

ot iR X Stoh R oo BT Mo Rl RGP based system

ofBér8 By Ridithaldptioddb fla@ingasipbéifie kscoa apard Thacddean@uld consist of
conponent with the desjred conponents of interest

a gaiogic effisiancy badkbenhg, dlffwﬁgt, ingene mqap@;yap@fa,rgetmg components, for
exa RIS E‘ae}gétﬁl? {uﬂo %ﬁﬁn%e% Aot ?t?cq YNGRt AndlE A'fle imaging moieties
COMPOSI T Ors "havi 3 Varrabre net

from the simple to the diagnostic could be selected so that one was CT contrast and the

other MR contrast, or so that both were MR contrast with one being a T2 agent and the
other a T1 agent. In this manner, the surface could be reconstructed as before, and any
regions specific for a tumor antigen could be visualized and overlaid on the original
reconstruction. Additionally, therapeutic agents could be incorporated into the targeted
diagnostic system as well. Similar strategies could be applied to regional enteritis and
ulcerative colitis (and again combined with therapy). Alternately, optical imaging
moieties and detection methods could be employed, for example, in the case of melanoma
diagnosis or management, preferably in conjunction with a fluorescent imaging moiety.

The optical imaging agent can be selected for example from the group including Cy3,
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positive charge. In many enbodi nents, the conpositions
can be prepared, for exanple, at bedside using
w@basosseut i cal |y acceptable carriers and di | upet/ES100$/006930
adm ni stration of the conposition. Alternatively, the
conpositions can be prepared b |table m xing of the
Cxﬁ%ﬁ% r@sé-%mfaﬂar@f? -ﬁyggmgppi&%%l g @f@g%alqefly’%% Lirpgon, green
5181 GHORTORIDSS BrAEIR, S AR, Pillas W2 et 21, Ghd HOIVIRIAA ed
i'hto a sulta elivery vehicle.” [0116] 'The
conpositions can be fornulated to provide m xtures
sui table for topical, cutaneous, oral, rectal
vagi nal, parenteral, intranasal, intravenous,
i ntramuscul ar, subcutaneous, intraocul ar, transdernal
etc. adm nistration. The pharmaceutical conpositions
of the invention preferably contain a vehicle which is
pharmaceutically acceptable for an injectable
formulation, in particular for direct injection into
the desired organ, or for topical admnistration (to
skin and/ or nmucous nenbrane). They may in particul ar
be sterile, isotonic solutions or dry conpositions, in
particul ar freeze-dried conpositions, which, by
addi ti on, depending on the case, of sterilized water
or of physiological saline, allowinjectable solutions
to be nade up. For exanple, the doses of nucleic acid
used for the injection and the nunber of
adm ni strati ons nmay be adapted according to various
paraneters, and in particular according to the node of
adm ni stration used, the pathol ogy concerned, the gene
to be expressed, or alternatively the desired duration
of the treatnment. [0117] Alternatively, when the
conpositions are to be applied topically, e.g. when
transdernmal delivery is desired, the conponent or
conponents of interest can be applied in dry formto
the skin, e.g. via by using a skin patch, where the
skin is separately treated with the positively charged
backbone or carrier. In this manner the overal
conposition is essentially fornmed in situ and
adm nistered to the patient or subject.Mthods of Usins
the Conpositions Delivery nethods [0118] The
conpositions of the present invention can be delivered
to a subject, cell or target site, either in vivo or
ex vivo using a variety of nethods. In fact, any of
the routes normally used for introducing a conposition
into ultimte contact with the tissue to be treated
can be used. Preferably, the conpositions wll be
adm nistered with
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phar maceutical ly acceptable carriers. Suitable nethods

of adm ni stering such conpounds are avail abl e and wel |
whp@as43el t hose of skill in the art, and, althpCmyoSIv0$/e06930

than one route can be used to administer a particul ar

conposition, a particular:*ggi gn often provide a

more i medi ate and nore &F ﬁ/@reactionthan

anot her route. Pharmaceutically acceptable carriers

are determned in part by the particular conposition

bei ng admi ni stered, as welBxamplp} t he particul ar

nmet hod used to adm ni ster the conposition.

Accordingly, there is a wide variety of suitahle )

a6 T efenmls Thfiteefia Getime oo ARt Pon e ler delivery of a
tod t4 i ' o ;

B SR e R e s ooy TGOS yrscnt procin Br)
traggen®, ssinghipositively cherged backbrnept exrriemifithemvontsn.

topical, intraperitoneal, subdernmal, subcutaneous,

t r anggakpaREISoionnt ramuscul ar, oral, intra-joint,

parenteral, intranasal, or by inhalation. Suitable

sites of adm nistration thus include, but are not
[ON27] t dte tmmsitiviely skirged badiohe ums gssetubiddnbgstovalehtly attaching —

t, d iti typi,cally. i d
ol REr ok R AT dal 000 R e PRy 4P g erine el to free
arfidBs fitHet 1y GR@ kid¥cHals! 4 deletd el sAREitinnH 1394 pret.,sm out of each 100
carriers, adjuvants, and the like. Preferably, the

lysioe rngsidugsois wpvalently aftashed %90a oGIBYrly. We ghedifitd dackbone was

1CO ledk Of 1he invention, M th the remainder .
oS BB KA ol s 7ot PSSR e Gontvl potycation
whPRagdifiad Bolgkeinei (@8 ghated KB, SRink-DCREical CHESt. Louis, MO) of the
particul ar conposition and route of adm nistration Eé )
safpst erdandaipm tha soe ilof- Areadditionpkeqntrog pglycatiRmySMBT@A® (Qiagen)

Publ i shi Dy
B AR SBENRER AR TE g M ) PLRS, P n v
traoisection matef (bal sichultamevus okitide doyiophiahd zefdraposveor state-of-the art
# ngid dosage fornms, such as, for exanple, tablets,
IBPICpEY VRIS LOKISEY Th¥i@er s, sol utions, suspensi ons,
ermul si ons, suppositories, retention enemas, creans,
ointnments, lotions, gels, aerosols or the like. In
enbotheanemdusic wipenraelebsforphar maceut i cal conposition takes
the formof a pill, tablet or capsule, the fornulation
[0828] CARtSkilobadd PRSMIM ?Spbﬁ%a@d?ﬂeﬁ@'lé%é}' %86 BRIS Gaithersburg, MD)
conposi tion, any of the follow ng: a diluent such as
contpdning dhe suidieosansgenieciir diluarilpprssesng treoteian@RM eandi peatialaflanking

sepb AATSC B £ AR IOV D P e Gt TR PR E B forves oo

andidentifittile Sisler abr SE1RY iBAL hMdIBeRE afindfected, then transcribe and translate
pol yvi nyl pyrrolidone, gelatin, cellulose and

thejepdnpaind eean; her dectiycyigyalizadi ¢he sathople additional staining) under
fluorescence microscopy. Thus, only cells in which the complex has crossed both the

plasma membrane and the nuclear membrane before payload delivery can have transgene
expression. This particular plasmid has a molecular weight of approximately 2.64 million,
and was thus selected to evaluate the delivery of very large therapeutics via these

complexes.
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presented in unit-dose or multi-dose seal ed

containers, such as anpoul es or vials. Doses
wa@evsissstered to a patient shoul d be suffici eneCT/US2005/006930

achi eve a beneficial therapeutic response in the

patient over time., The invention specifically excludes
ant i@é@%ﬂ—’ﬂé@-ﬁ%@@a\hi ch do not have bi ol ogi cal
activity other than only binding a specific antigen
when the term "therapeutic” or "biologically active

[01293t elnreach sasen@ excesh. ofgiokynatiam wiag employigd tabisemblera final complex

[ ni zati on have ot her binlogi.cal activities such as .
i e rrgeEn Qe Feagsne hS e ahk ks BrfiEa PR ases size
(i.8."B10AP BRAMOhE Pred&iesdrScathplbk), Snéromenini OfficieROYEMEbr density per

Moreover, agents that have a biological activity or a |
cotipbaxagrnuofizet dihdse changeshThes ng tispd anay ecclnal i ratios (i.e. size-

t her eby .bl.ocki ng. | i e ndd re al '

ool GRS AR LSRRy B IPRSrpbh SH bt e vt
het RRIKINRD. Opfihallatibs faOKR eéfidiattiyramidt Supefect efficiency were selected

sust ai ned-rel ease or controlled-rel ease formul ation .
bagesh opemeaWiAIUEY S (TeePTRHCRGRtioR g ARl PiiosTepYrte O Maxjmal efficiency.

Nﬂ:clf'éi{: YELiQ- g‘g}?%‘?i% do8¢ s Etgffdaqgl%& g&o eﬂp%"r@n é HWas tgth? golume and

sustal ne ease composition can be a I stere
filahpHtof slse i ngfoshionas Yanvamated ar cellxauiiptee, by i nj ecti on.

By "sustained-release", it is neant that the

conposition, preferably one encoding a transgene of

L er r [ ' rapeuti c agent, is nmade
m?\ﬁ&li I’g%‘%@%f)g@i pta%@gé g}%{es@??%gﬁdi ng tissue or cells in

culture for a period of time |onger than would be

achi eved by adm nistration of the conposition in a

' Vi 9EORarde YaktDro 10, £ $RIMY EsolBriciPoff 48 EQHHL:%)@ ing bl
J)[%%%] e c%ﬂ%‘gogytigns, al?f?e) o‘?o In cg}rcrbi‘%at ilon 't%gmg we
Sfluwtrbseentspriotedn e vaobypo 63AK promesar.ne nmade i nt o aer osol

f lation [ t he an be "nebulized") to, be ,
2 BARE & & 7aio W L5 bt Do L o oF bl Sgsing bive
fuRReRLRES iR FvE BSS EMP ForRbeR Pt abl e propel | ants,

such as di chl orodi’fl uor orret hane, propane, nitrogen,

3) RNR2hver & irktio ofoll:Hae iay 8:5ymgymLrsedutian af a plagmid expressing blue
conposj tions can als del i vered as dry powder
f’"("éf’r%f”f}lf\’@%{’éff"“f‘ﬁ'eéva‘bgﬂ?? RLOMELE Carlos, CA). [0123]
4) FRNR2| 3t b OdioSoft bt af @5 mamEDtsolidlonadMunplasmil bxpressing blue
such as, for e_xangl(g, bé I ntravenous, intranuscular, --
fnonescericpratain deiren mimEMERERIUGF.0ut es, i ncl ude aqueous
of}- OUS 7 5eS | C ) .
3 RRE M MERIE 1 2SR NP R ShhlE SotkPof ol & PlaShtd'elHiSoing blue
fllvedceni protadh drivanby & CMIV peombiet. render the formul ation
isotonic with the blood of theintended recipient, and )
6) SHPEHae! acherdimtodie dergifacturarsoresorapendetinpisat g atl chaige ratio to

a b.? %g%)&, solution of a plasmid expressing blue fluorescent protein driven by a CMV

promoter.

Cell culture protocols:

[0131] All cell culture experiments were performed by observers blinded to the identity
of treatment groups. On a 6-well plate, 1.0 mL of each solution was added to 70 %
confluent HA-VSMC primary human aortic smooth muscle cells (passage 21; ATCC,
Rockville, MD) and grown in M-199 with 10% serum for 48 hours at 37 degrees Celsius
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suspendi ng agents, solubilizers, thickening agents,

stabilizers, and preservatives. [0124] O her nethods
wW@hooamsd3ni st rati on i nclude, but are not |im teRCT/US2005/006930

adninistration usi ng angi opl asty bal | oons, catheters,

and formations hods for op] ast i n,
Rl el GAi PSPy SRRl el RHbHHER Froup was
- &7 ods [0125] One of skill in the

eﬁﬂﬁhﬁﬁaﬁp ﬂb %§E§hat the conpositions of the
pr esent |nvent|on can by tailored for a variety of
I magi ng uses. Ln one enbodi nent, virtual col onoscopy
can Sing the conponent - based system for

i magi ng. At present, virtual col onoscopy involves
[Okﬁe ntowl mygmﬁéan@n@otxmmphas(ﬂ 0X rtoial)aofcintagh celhglates were obtained

o Y A5 Ty el P BRI o of s

wéRusteWg VRITkon! B66® epltAG6tdScendd dniktdscéidd wil WEBHEB filter and plan
contrast barriers and can give an artificial surface

appohromet kasbesn Inedge Bre ddws? Puseee analyds seifodVedia &ybernetics, Silver

Sifitey ML MRS SEbia 0 Qe 184 hetollRoF (BUPLAPAR HISSs positive,

rue reconstruction an

Tl’ﬁ@ k@uﬂ%s%di’ﬁbhzd‘d&b&@tap odl hiew &r eetl, iral RPonadad effieency of gene
re are several ways that the conponent-hbased system

deél@myd%@f 573 Pﬁlésoe%@sgng fBaseeae ﬁtpqle;?ectlbi:f‘ele&edﬁ)r oni ¢
ef ficiency backbone could be applied with a single
contAdagysiag@aticitf.or exanple CT, MR, or optical. Thus,
the cellular surface | ayer could be V|suaI|zed and any
[0iL83]1e SW el Wi SsuBkeRBSilY €ohlLaes Bifebl@ihdeﬁdoﬁs@rv‘éfkelﬂ BBfR exclusion
reconstruction. However, the conponent based system
asefsf @iable pellszaaludr dvel Whiks neswiabie aersigagnel), sfglé@wd by solubilization
ent iC
in eﬁi?c sDﬁg %Plglaf% g‘l%?é}%d %&zﬂreen %SS ()vepcr e@alﬁ%&i q{l] Spectromc

one I"magl ng

GéRE gL UY/¢ Iﬂmp@ﬁﬁpﬁotoﬁl@fer X &9p | mnt\aﬁ@betngﬁg (ltlme» to quantltatlvely
anti gens _characteristic of colgn cancer. The
eviabiata naayigble pslisrs asdipgst ecaire RE TranygHes: AEETIIgHICHY pimples were
I d. s
SBRRRELE 10" R ol SOOLERE o Py 1 PRI oo
vabeds pgioatolthe 55 membutdneentst her a Tl agent. In this
manner, the surface could be reconstructed as before,
and any regions specific for a tunor antigen could be

vi Suﬁlzz’azl%gzd%%a;?&“%%}iﬁ}cgl %lzllfsge ori gi nal
onstruct] t herapeutic agents coul d

l‘ﬁﬁﬂ "reh o gy B el gy iR e T SfRee
arfRfsRdstd ¢ PHd PRIs bR WEreq®ddid SylednwlicaRiiver Spid, MD) and was

w'th therapy). Alternately, optical inmag |n%
normalized to total cross-sectional areato determine percent positive staining for each.

Mean and standard error were subsequently determined for each group with analysis of
significance at 95% confidence in one way ANOVA repeated measures using Statview

software (Abacus, Berkeley, CA).
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noi eti es and detection nethods could be enpl oyed, for
exanple, in the case of nel anoma di agnosis or
worewagesent , preferably in conjunction with a PCT/US2005/006930
fluorescent inmaging noiety. The optical inaging agent
can be selected for exanple fromthe group including
C}/S,@ﬁ&lﬁ; Cy5, Cyb.5, Cy7, Cy7.5, Oregon green 488,
Oregon green 500, Oregon, green 514, Geen fluorescent
pr ot Bifinien&ef:AM Texas Red, Hex, TET, and
HAVRA. EXAMPLES Exanple 1 [0126] This exanple
i || ust r at Rgsults €Q1EFASIEALIG lr Wi follohve (nekin & SAARIRT FRbr):
delivery of a very large conplex, nanely a plasnid
cont ai ni n OHE3BHGUEG Youor escent protein (BFP)
transgen j g} tively charged backbone or
carrier g%) %ﬁ%&%g&%i)&n. Backbone sel ection: [0127]
The posi t3yvel797elmsed backbone was assenbl ed by

covalently attachin y3Arg7 to pol ylysine MV

- d

150, 000 H%%%é@g%%/l of the ternminal glycine to

free amn t.h g} ne sidechains at a degree of

saturati oﬁslg?ﬁfsoo.(%lb?’é, 18 out of each 100 I|ysine

resi dues 6¢)s1.469al®5t3 % attached to a - G y3ATg7). The

nodi fi ed backbone was designated "KNR2" to denote a

second size of the peptidyl carrier. The control

pol ycat i opy e84 UpPgs fdkRithitPQhidiitsily 8idn#eShoMALEHs U2 one fact

Si gna Chem ca%‘Co., St. L(I)ui S, I\/D)}no1 t he sgme s?zgézone actot
ANV A r opeatbd maamirésotwithArFisiedi PL8Paland odUKHY-A posthoc  testing)

erfapdepirb srmR APy SHdny THRRTe o etk EelyBinE e apd Supertect
reference for high in vitro transfection rates (i.e.

si mups,angaus positive control and reference for
state-of-the art efficiency versus toxicity in vitro).

ra LG I ion: [0 j se
RS R L RE N BES SOM Rl AP BRI v, sch
présent Weth SkiiedaloddYoredatt avith 109 fokRit¢NWhil €highanedeResiichras present
. blue fluorescent protein (BFP) and partial flanking
incanditipe & dndiaty a pigh cellulay fXiEHH ovi rus (CW) pronot er
was enpl oyed. BFP serves as an identifiable marker for
cells that have been transfected, then transcri be and

transl ate i!he ggg_’% ind can be directly visualized
(i.e. wit ) i't‘t>onal st ai ni ng) under fluorescence

m cr oscop%g.gl'dwg; only cells in which the conplex has
crossed both the plasma nenbrane and the nucl ear
menbr ane Déf2leApayl oad del i very can have transgene

expr essi o§3 T |o§ particul ar plasm d has a nol ecul ar
wei ght of :9 roximately 2.64 mllion,

4)0.243 A;
5) 0.297 A;
6) 0.337 A.

Conclusions:

[0136] A less toxic, more efficient gene delivery can be accomplished with a ratio of
1.25 to 4.0 of KNR2 to DNA than controls, even those of the current gold standard
Superfect. This experiment confirms the capability to deliver quite large therapeutic

complexes across membranes using this carrier.
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and was thus selected to evaluate the delivery of very
| arge therapeutics via these conpl exes. Preparation of
wG@aophessl [ 0129] I n each case, an excess of poP@LES100$1006930
was enpl oyed to assenble a final conplex that has an
excess of positive charge. Al though increasing charge
density increases size (i.e. nore backbones present
per conpl ex), increase inEéﬂﬂE%-%ncy factor density
per conpl ex can offset these changes. Thus, an opti nal
[0B3F] oThisrexatplecillustaaten the( iranspors iof eblasgedpualeic aridnaggoss skin by a
ratiqs (i.e..density. o ff.icjency-factor based) and
Ca%?rw%ébeéngqﬁﬁoﬁﬁﬁgﬂa ﬁlé‘g{? aﬁg}lnﬁ(ﬁ?ly@ti mal ratios for
K2 efficiency and Superfect efficiency were sel ected
basMbgzmaﬁ/ﬂEﬁﬂ;urers recomrendat i on and pri or
reports on maxi mal efficiency. Nucleic
[0288]d- The rpapitivtlyccldogsel backbehandar diszatledcbysovalehtly attaching —
roups as _was total volupe and fipal pH of the )
GBS ROHYEES DAV AP.000 S e asbprd i pdernpigalaglycine to free
anTiE@s bPhk iflsicEb S 58 o RERe RFSRBfREn ofl 842(iL, 18 dhit bf cach 100
. Charge ratio to a 0.5 ng solution of a plasmd
lysinp rresiduesgisbéavalehtly cateshehto pr eGhizArgh).i Vhe nhydified backbone was

W, ) ipo of 15:1 t 0.5.0m/m, . .
acstemaien ok BR22 T Relirer- S, (b Sy aBon ey dwgispified Bolylysine
(d%%gfiﬁ%@ «go* Vﬁgﬂ)@n}%ﬁ%{m&mt. ouisSIMENGR 118 sadné 8izb @n@ffrom the

oa 0.5 ng solution of a plasmd expressing _
sapleulotf Auncrddiirmat comtorlepalyehtione Supsriest (WiAgeanphigh is4dn activated

KNR2 at a.ratip of 4:1 to a 0.5 [nl.sol.ution of ..a .
deﬂhl’élg’r‘?‘f'ha Qp?gé’ggi ifey BFlﬁ‘é“"% Hof e@geg%?cepf%?lgﬁ% Gisdrshiop,rates (e
sifufth4eu9 pBlive céntroKM® réferedcé &iristat@bf-the2dt &ffictendy Qefxus toxicity
g/ nL solution of a plasm d expressing blue
infvitgek escent protein driven by a CWpronoter. 6)

Superfect according to the nmanufacturer's

recommendation at a 5:1 charge ratio to a 0.5 ng/nL

sol UThPBpaikic apkashlediaxpr essi ng bl uef | uor escent
protein driven by a CW pronoter. Cell culture

to : ] : I ¢ & ' t
RSP O85BS My, S AL REBCPTED. et el
GibceaBRENtGajthetsberg, MDY Gomteiningpklet entite. Gamdgend fendh Coli beta-

sol ution was added to_ 70 % .
galactosidase ([3gal) and partial ﬂan?dnf(;) sequences driven by a cytomegalovirus (CMV)

promoter was employed. Here Bgal serves as an identifiable marker for cells which have
been transfected, then transcribe and translate the gene and can be directly visualized after
specific staining for the foreign enzyme. Thus, only cells in which the complex has
crossed skin then reached the target cell and translocated across both the plasma
membrane and the nuclear membrane before payload delivery can have transgene

expression. This particular plasmid has a molecular weight of approximately 2,805,000.

Preparation of samples:

[0140] In each case, an excess of polycation is employed to assemble a final complex
that has an excess of positive charge. Optimal ratios for K2 efficiency, KNR2 efficiency
and Superfect efficiency were selected based on manufacturer's recommendation and

prior in vitro experiments to determine maximal efficiency. Nucleic acid-therapeutic
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confl uent HA-VSMC primary human aortic snooth nuscle
cells (passage 21; ATCC, Rockville, MD) and grown in

wORrMSA8486t h 10% serum for 48 hours at 37 degr eBGI/US2005/006930
Cel siusand 10% CO2. Untreated control wells were

A B S PR HE Hl o o
cofgpgﬁﬁfﬂ fAdd éi)glié’@ﬂﬁ)%ﬂg%ﬁlwe&%r@ﬂa}e@ﬁs foﬂbﬂ%to cell

ates were Obtai hed by blinded observers at

degrees, . 180 degrees.and 200 egs f t op ,of

c ook btttk K idhesve Gl Fhtoid QRN piagan per final
M CLASEAREe 8¢ MhiGo ﬁ’lsftbﬂageind tiBY 18 @RORRROMR G, charge ratio of
| enses. I'nage Pro Plus 3.0 image anal ysis suite (N@d%a

Oy bdrnetere mixé tos Bomgrnieity , aniBiluted tae BP0 agiewliters with phosphate
deterp ne the rcent.of total. cell area that was. .

o5 P syies TRE CP{ingesomsF gt A At (o pamodiDeity with 1.8 m
ar egff O SAc hoididzd Rl hieshodsd §f Mool AnGylitef pBRRs for in vivo
delivery (% of total cells expressing transgéene at

det espérbbhents.evel s). Analysis of toxicity: [0133] Wlls

wer e subsequently eval uated by blinded observers in a

dye exclusion assay (viable cells exclude dye, while

NoN\G180h E1bBRASACRMW Ridrografls! 1 PMsifd g}pcwggdrapgam per final
0.4% SDS i n phosphate buffered saline. Sanples were
evalaligtaedi.eSGmBpegiamsripel)GaddSy sit 8 diwrpgIrgio of 4:1 were mixed to

cua e PR gy o DU HR R DR oS gy satine. The

MeageuRingf cdhBREiRCHhO MiRGE S hbwiEidity. withNS @8l YeCetaphil and
standardi zed to identical cell nunbers by adjusting

conebaegted inoH)) misroliterartiepsdopBoviva PxrRSingiser to t he

OD595 neasurenents. Data handling and statistica

anal ysis: [0134] Total positive staining was

det enGhp edeld AN NG edcRBERIVET Bl plRid Ep/Cmg@port-Bgal) per final
anal ysi's using Image Pro Plus software (Media .

Cybetigeqti G, 8%itnigeagraps itotgl) ave) Suncafepiast achaieiatg afo5:1 were

| oo i 98 BioRRER AN nlfited o RIS BRELAE Yhosphate butfered

ve Stain eacC an an andar err

Wer galsnd) SEUaREIYg deingositivadwho miked ho dlomugendityhwith 1.8 ml of
anal ysis_of sjgnificance at 95% confi dence in one way
ANO¥Etaral ead el dyated 09 mysrelierqiostinsdpr WofyQuekreriments.

(Abacus, Berkeley, CA).Results: Efficiencies: Results

for fn];rizclzlc eixggr(z:rine%%s 7ol getg}'?ni};é) }rla;?s‘%rigzgﬁa%%veéte%cqg{cges after single

Err : ) ; . . ; ;
treatment with peptidyl carriers and nucleic acid therapeutics:

[0141] Animals were anesthetized via inhalation of isoflurane during application
of treatments. After being anesthetized, C57 black 6 mice (n=4 per group) had metered
200 microliter doses of the appropriate treatment applied to the cranial portion of dorsal
back skin (selected because the mouse cannot reach this region with mouth or limbs).
Animals did not undergo depilatory treatment. Animals were recovered in a controlled
heat environment to prevent hypothermia and once responsive were provided food and
water ad libitum overnight. Twenty-four hours post-treatment, mice were euthanized via
inhalation of CO,, and treated skin segments were harvested at full thickness by blinded
observers. Treated segments were divided into three equal portions the cranial portion

was fixed in 10% neutral buffered formalin for 12-16 hours then stored in 70% ethanol
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1) 0.163 0.106 % 2) 10.642 2.195 % 3) 8.797 3.839 %
4) 15.035 1.098 %5) 17.574 6.807 %6) 1.199 0.573
wormans3#l and #5 exhibit statistically signifPCHNS2005/006930
(P<0.05 by one factor ANOVA repeated neasures with
Fi sher PLSD and TUKEY- A posthoc testing) enhancenent
unsfl pgeen gabedding Ehe pentishBIrtioR VESishEP-GoBet #dyanplpyed digectly for
u a
be%%gélgcgﬁ?geig%sg ftglﬂn be %r epgféeg &ee? siud gfxgkt%]:t 9%; bfégf\iﬁ%'sltyydescnbed
(Walghe$.M.s 0L hKaisashy £SENE. chbelsM Dn&ual, MleLmrer eA&. eWeinfeld, R.
with | ow toxjcit V\hll hi

Saxcasedt-Dr .nRé‘]a‘ﬁéWf’( YonS1 T]F‘Rﬂ ghgé“ éal Wgﬂ’? c:é‘l1 uﬁi\fl Shenaq. Local
O%%@%%%{&Aoé%é%e%ﬁs RQ 4 &%tlv;a}go%%oA ﬁ%eﬁa A%ngl PRdmBosis in an in

vi€o Rabbis Model. Hrod 3G} Acddes U 8x.cl 999n9|6é3)eﬂ ol Adendlkins CJ,

o B i RB B S R BB 5 Bl . v

M‘K‘ rHAR VS ﬁe%l@ﬂﬁéﬁtdofsé‘ @)%tfo?ﬁt to SVHlSaté &ﬁ@ iR h-stent restenosis.

confirms the capability to deliver quite large
Tistver Epgineéringe 30432 ehms&é):ri%g%?énﬂ“hartwtqu camglal Isegment was snap
carrder 0137] This exanple illustrates the
ﬁ??eﬂrfgrpw‘%ﬁ?;%’é’nl ﬁi € nucleic acid across skin by a
carrier of the invention after a single
admi dpxicitat i on. Backbone sel ecti on:

[0142] Toxicity was evaluated by dye exclusion on paired sections to those analyzed
for efficiency above. Sections only underwent staining for either efficiency or for toxicity
since the methods are not reliably co-employed. For toxicity analyses, the sections were
immersed in exclusion dye for 5 minutes, then incubated at 37 degrees Celsius for 30
minutes at 10% CO,. Any cells that did not exclude the dye in this period of time were

considered non-viable.

Data handling and statistical analyses:

[0143] Data collection and image analysis were performed by blinded observers.
Sections stained as above were photographed in their entirety on a Nikon E600
microscope with plan-apochromat lenses. Resulting images underwent batch image
analysis processing using Image Pro Plus software as before with manual confirmation to
determine number positive for beta-galactosidase enzyme activity (blue with the substrate
method employed here) or cellular toxicity. These results were normaliztad to total cross-
sectional number of cells by nuclear fast red staining for each and tabulated as percent
cross-sectional positive staining. Subsequently, mean and standard error were
subsequently determined for each group with analysis of significance at 95% confidence

in one way ANOVA repeated measures using Statview software (Abacus, Berkeley, CA).
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[0138] The positively charged backbone was assenbl ed

by covalently attaching - dy3Arg7 to polylysine MV
waz®s0806vi a the carboxyl of the term nal glycP@EUS®05/006930

free am nes of the |ysine sidechains at a degree of

saturation of 18% (i.e., 18 out of each 100 |ysine

resi-&6845; s coval ently attached to a - A y3Arg7). The

nodi fi ed backbone was designated "KNR2" as before. The

trgl pol ycati on wasg .un £ ed. pol yl.ysi ne N

103 | BB e R G g bk S o Tl i igure 3. The
padftiveRecinas® sdptgyPishsteomal ldeBvé&d Barr e tachibestaiisticary kignificant
~control polycation, Superfect (Q agen) which is an .
ingrsasey aine deliiend reifisiendyagedl tepgegane gipsessioneveraw hethaK2 (negative

reference for hi.gh transfecti es. (Los€; .
cdgfigf I EXTEaNY st P e, LBRIERE) M Py tfionpyy, Superfect. While
Swlefeer difi -athievaktati@idhllg isRmehcaneinspdvémesits bvet K2 KNRRMad greater

Ther apeuti ¢ agent selection: [0139] Far. the present o
that ge or¢as i magRitgde iRproypmedt ig| delivery (i<sBeY Vergeseduperfect in this

, G bco BRL, Gaithersburg, MD) containing the

]néﬁggyg&?ransgene for E. Coli betagal act osi dase (bgal)

and partial flanking sequences driven by a

cytonegal ovirus (CW) praonmpter was enployed. Here bga
Example2: Meagpnd gianderdicaior fonhsfrelagtoridase ppytiviedlls ap agrsent of

been transfected, then transcribe and translate the
totpd nemberbyctagatihent@irowet | y vi sual i zed after specific
staining for the foreign enzyne. Thus, only cells in
whi ch the conpl ex| eeycr oOsBReEn Ski|rgtihen neached the
target cell and translocaled acrgggchoth|the plasma
menbrane and the nyughEar G ane &d ore | payl oad
del i very can havertransgen bi)\pl c:ﬁ.:o] f—hi s
particul ar plasm g¢-tas—=a .[,‘ ethar—petght  of
approxi mately 2, 80 M\Rﬂ z%ar_af i B of sanpl es:
[0140] In each caseb=p0MxSegnitieont #A%Dat i on is
enpl oyed to assenble a final conplex that has an
[0845]e sBenflts Jastokicity arh aregentedipt Figate 4, athids démcts Kl percent of total

efficiency,  KNR2. effjciency and Superfect iciency, .. ..
orgio (08T SEGUEL ABAEEIE O TR P TFPRS. gt i ot S, patistcally
sigiflcdHt icelulhinto¥ldity FeRUPEEd RBIRB ot Quistefedl BV ELatBYbIBVhere K2 has
efficiency. Nucl éic acid-therapeuticdose was

lost effidignedi ofccrnafer as dessribedyprsuppsslad AmeabileoR.&i., Ml Wvanghnb. Lewis,

fipal p f th oppOsi t t e .applied topicall .
L i, S FuSCRE " B! Db PRt ORu§R Batances n
vifo WaSduda'@eie Dflivegal. Avh &eTerdidl/ £00Y-15R8r3I7(DYRY)5-BE).

final aliquot (i.e. 80 mcrograns total) and peptidyl

carr&5%6M§%§grat.a charge ratio of

[0146] The peptidyl transdermal carrier can transport large complexes across skin with
high efficiencies, particularly given the constraints of transgene expression and total
complex size discussed previously. Positive area here, rather than positive number was
employed for analyses since (1) the method is greatly simplified and has greater accuracy
in image analysis, (2) point demonstrations of efficiencies had already been afforded in
ILB conclusively, (3) area measurements provide a broader scope for understanding in
vivo results since noncellular components occupy a substantial portion of the cross

section, and (4) comparison to still larger nonpeptidyl carrier complexes was facilitated

58



10

15

20

25

30

35

4:1 were m xed to honogeneity and diluted to 200

mcroliters with phosphate buffered saline. The
WO e®als43ny conposi ti on was m xed to honobgenei t BCTAISI905/006930

1.8m of Cetaphil noisturizer and aliquoted in 200

mcroliter portions for in vivo experinents. G oup

| abel ed ALI: 8 m crograns of bgal plasmd

(p/ CW-sport-bgal) per final aliquot (i.e. 80

mcrograns total) and K2 at a charge ratio of 4:1 were

m xed to honogeneity and Hixhmpdd3to 200 microliters

wi th phosphate buffered saline. The resulting

oSi ti Wasn ERER&REHh -

[0 %‘gl]‘gphl I gﬂ% al |%gtﬁ%gta%r§ngoo mcr O|Ml (?ééltrvgr%???%gefnudew acid
baketl thesapeatipamrosseshimsusig o positisiely| cédrgAMpep@Fyhcmmg o tige invention

of b -sport-bgal) per final aliquot
ingpven Se %@’W""@Qgg@&ﬁg 18P%1) and Superfect at a charge

ratio of 5:1 were mi xed to honbgeneity and diluted to

200 mcroliters with phosphate buffered saline. The

r es Bddkbenecsgleptigi:t i on was ni xed to honogeneity with

1.8 m of Cetaphil and aliquoted in 200 microliter

[0P48]t i ons TRy pésitivelyy eh&xpe g)bpﬁdyil Shackiunetlas Agzembledrys covalently
to determ ne transdermal delivery efficiencies after

attgFlige e-Ehyehtanin polybistpepdpy iléd, 000 Xje the caroaRyl ¢fufby tgreainal glycine
t t L4

54 RS PR s, N (BB P SBARER LATRIE R, 15 ot of

eat(clﬁ ego wnesresﬂﬁésaﬁ cgmlaglmam%%m azeGb?%gﬁ .bIThe knddlifiddcleackbone
n per rou aa netere mcrolit e

W@%S@ﬁﬁeé% 1 Teeoniin PapRiw poopRA sl RpS vt (designated

;PP & eg%{h SherfiRAISE. Qaﬁlsuékm %%ﬁie%‘éhﬁ%i%%ﬁlﬁ%% %ﬂaesal;le lot.

nous annot reach this Tegion with nouth or linb

Ani Mﬁw@g depilatory treatnent. Aninals
wer troll ed heat enV| ronnent to
prevent hypotherm a and once responsive were provid

[044Ud Eerd theaprepenh expebnentmpByEer illghtse nlarpidy Rger- h%fiﬁ’r template,
B ERES Ty ARYSLUEH AT S Babli) 34 1, OO oo

galdvskes $p&Y) &id patesl ﬁdﬂﬁﬁfg\/@qﬁenc'& devadbg agryemcpaletims (CMV)
divided into three equal_ portions the crani al gﬁortl on
proveterives ¢miptoyedod e pettigplap plesmidepstagpaigryLAr Weightof apgroximately

tore Y40 I
2 g@%g@ﬂ d%ﬂ(? Gy ﬁfe?ﬁscgerll & %&a{l@ag% %\l%g of%?ys‘fgizrg% t%elgla eutics across
kﬁﬂﬁia&h@ﬁqﬂiﬂdybmh@rsfor beta gal act osi dase st ai ni ng at
37 degrees Cel sius on sections as previously described

(Maugh, J.M, M Kattash, J. Li, E Yuksel, MD. Kuo,
M LpSS) SlnonyrBmyinf el d. R

[0150] In each case, an excess of polycation was employed to assemble a final complex
that has an excess of positive charge. Experimental ratios were selected to parallel the
single dose experiments presented in the previous experiment. Nucleic acid-therapeutic
dose was standardized across all groups as was total volume and final pH of the

composition to be applied topically. Samples were prepared as follows:

Group labeled AK1: 8 micrograms of Bgal plasmid (p/CMV-sport-Bgal) per final
aliquot (i.e. 240 micrograms total) and peptidyl carrier KNR2 at a charge ratio of

4:1 were mixed to homogeneity and diluted to 600 microliters with phosphate
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Saxena, E.D. Rabinovsky, S. Thung, S.L.C. Wo, and
S.M Shenaq. Local Overexpression of Tissue

w@b@snos4sogen Activator to Prevent Arterial Threembusio85/006930
in an in vivo Rabbit Mdel. Proc Natl Acad Sci U S A
1999 96(3): 1065-1070.. Al so: Elkins CJ, Waugh J
ArraHQufﬁr@eahW rBhe Tgerling pompgsItign wagmpRdgo ﬂaomgsewy with 5.4 ml
Gana %
ol a0 ighiee AR Moo REGRBRERE 120iy8 cxpeiments.
Ti ssue Engi neering 2002. Jun 8(3) 395-407). The
treated caudal segnent was sna zen for

sol Lﬁﬁtqupzlabql%Aéﬂuan@@rogW&ﬁ f gal 35919 (0/F 4V esppyf-Rgal per final
| yat
ou BP9 R BB B SRS 818 o

st ai iynigpeheity ahd i utee fth i600 enieyolidérs furith pl@oephatb ybusfierediesaline. The
the net hods are not reliably co- errplo For toxic g/
fdépé ohil and

anal ipsBHng cREPeEHEN Jres MEed @nh%?%?@&eﬁ Sbcﬁf}s

for t. ¢ Cel si us

for ag Wron{%ﬁuﬁzgogpa?gt’/? %@ﬁh@?‘m f% &? gﬁ |d not

excl ude the dye in this perlod of time were considered
non- yhiadal expebidicnrstya ldicymheanmubitat t13inkdainabidhvwnedficiencies

[ 014 34erDadi2e Rl SChinfni 0@ bepRaipl @idlesSirsl MRl acid therapeutics:
perf'ormed by bITnded observers. Sections stali ned as

o] | n

o130 50 AL BERROEHL e ARSI [41ed® @bl @aion of

tréaimaaes. Wite beap tanbalatized, Eigeblackad yitces (rpriqme geiupy harkm&(;pred 200
| mage Pro Plﬁ%softmre as bef or '

t [ .
m@éﬂftprr deses h e PIEAREH WS RERHEP B {he Ry portion of dorsal back
RIIRIACEARL Wo%ﬁﬁot%@éeh‘fhfs*eé@ﬁ "Jﬁthvi‘n&ﬁh REmbs). Animals

strate enpl oyed here) or cellular
dlﬂomtcmndﬁrgoTﬂeiﬂbttwrgsﬁud:atmemer énfroalyawerzexgcoeredbtmla controlled heat
crosssecti onal nucl ear

CrG AR G Y G L HPATEA B AP e RO oCare Brovided Sood and water

a [iP5n DRELi SRl TIROPHdckdifte S¥aRi Bhdied ShRSREIYEMN the/ sani® 8fproximate
and standard error were subsequent|y determ ned_ for

tlmaa@iﬁ dgy doip7 iayh At Y <lays geatsieghimice arree enthaniged via inhalation of

C 235 ﬂﬂd g'%ﬁg%is% Wﬁ% Wagé a%%llgﬁfbﬁgésgﬁmﬂ&d observers.

Ticdid4bgirems icte afvﬁ?de%ltﬁﬁ’fmthrebeﬁluahpdrhend thel cearhisll yatiemoras fixed in
illustrated in Fi The posjtively c

1996 renargl bufk %@%ﬂéﬂ%ﬁn f@rem Ve hgurg then @Preédﬁﬂ&\/gat%aml until paraffin
eﬁﬁ&fdlﬁc’gt. Cﬂé Yerthd %5&183%% snap-frozen and employed directly for beta-

galactosidase staining at 37 degrees Celsius on sections as previously described. The

treated caudal segmeiitwas snap frozen for solubilization studies.

Data handling and statistical analyses:

[0152] Data collection and image analysis were performed by blinded observers.
Sections stained as above were photographed in their entirety on a Nikon E600
microscope with plan-apochromat lenses. Resulting images underwent baich image
analysis processing using Image Pro Plus software as before with manual confirmation to
determine area positive for beta-galactosidase enz‘yme activity. These results were

normalized to total cross-sectional area for each and tabulated as percent cross-sectional
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increases in delivery efficiency and transgene
expression versus both K2 (negative contro

we@swensgddal | y) and t he benchmark standard for PCT/US2005/006930
ef ficiency, Superfect. Wile Superfect did achieve

statistically significant ingprovenents over ,
pasHiyegidningr Sehranuentlyorean apf SHRGHIIGIEE W rSBbS@ﬂﬁ%ﬂy determined

I cj I
fog% é %&ﬁgxxtv{t angglg%l\%fgﬁglgﬁaég‘?:% dga%? cg?fri%cfﬂc R way ANOVA
rep@uai xgazisaﬁds@eir@&avmsmﬂwme CAbdcas, Beripdey e:m) of t ot al
nunber by treatnent group. P=0.0001 (Significant at
9999 [0145] Results for toxicity are presented in
Fiqu% . which depicts the percent of total area that
' monvi abl e 24 hours post treatnent. Fbre K2

I bjts _statistically significant cell ul i C
(078 ac ReS1E aroawremEzed fp ditale b Bt Heges! @
pe?%ﬁ%l tPéHs@efrﬁiaP&&ﬂ%Yy eatmglra%ﬁfefvsa staﬁstf&any kil ﬁﬂ:aﬂhﬁ&ﬂe@é&‘é liy

. Waugh, T. Lew s, . kins, T.
dellamglsqfﬁwbmy dnddranag@lemxp}esmﬂmersmm avascu I ar
U trasound Enhances in vivo Vascul ar Gene Delivery.
J. Am Col . Cardiol. 2001 June; 37(7): 1975 80). _
E£RAH1eYS VARA andl 9hA84rd ERer Rﬁ*QﬁhﬂYd‘uvk'ﬁ@ﬁ A5 BRdre§idd deta-

ransport |arge conpl exes across skin w th high
fi [ f
ga? cg)s?dag % é%%errfe? ?g&%%%én erg oi\ﬁgg d%rlg}?e el%(?iggééerg &st %al'cl:ﬁ treatment
preV|oust Positive area here rather than positive
SRWrber was enpl oyed for anal yses since (1) the nethod
is greatly sinplified and has greater accuracy in
i mage anal ysis, (2) point denonstrations of
efficiencies hadoap r eady Mesn af f of sddEiror.| LB
conclusively, [(s} area neagey ement 52 ppevi de a broader

scope for unde %Lanol ng [T§23g VO e G”OB@ Si nce
noncel | ul ar conponelt ; . b t-i—at pOI'tI on of
the cross section, n%o t&))b&g%ﬂ@%aﬂ nga/o still larger
nonpepti dyl carrier conplexes was facilitatedExanple 3
[0147] This exanpEsampi¢d mon-peptidyl caprignd.jer ny
delivery of a |arge nucl eic aci dbased therapeutic

[0454]os Shiskixampls illystates Hiet transtigrmsh delieaty 198 ot larpl nucleic acid-based
entio

R n SR npaNE R Dl PR BB RerEPbt he nvention n

' seRes kdguvdial deihpsgeitai@nt | dyl backbone was assenbl ed by
coval ently

Backbone selection:

[0155] The positively“chdarged backbone was assembled by covalently attaching —
Gly;Arg; to polyethyleneimine (PEI) MW 1,000,000 via the carboxyl of the terminal
glycine to free amines of the PEI sidechains at a degree of saturation of 30% (i.e., 30 out
of each 100 lysine residues is covalently attached to a —GlysArgs). The modified
backbone was designated “PEIR” to denote the large nonpeptidyl carrier. The control
polycation was unmodified PEI (designated “PEI”, Sigma Chemical Co., St. Louis, MO)

of the same size and from the same lot.
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attaching - Gy3Arg7 to polylysine MV 150,000 via the
carboxyl of the termnal glycine to free am nes of the
wo y®sn0ge36i dechai ns at a degree of saturation oOPCT/B3%005/006930
(i.e., 18 out of each 100 lysine residues is
covaIentIy attached to a - (3y3Awg7) The nodified
gD EHAS O e " KNR2". The control pol ycati on
was unm)dl f| ed poI yl ysi ne (deS| gnat ed "K2", Signa

SBT3 opres R rmdbiir, e ScloBS A FRBbALf Bnplae,

GI8 BRES aB4itiRIdBaFd, NRID), cé‘tﬁal%tr% id Qﬁﬁ&e trah@%hAt dfor E. Coli beta-
(pSport-:based tenpl ate G bco BRL, Gaithersburg, M)

galonosidase n@gatlhmdepmtwleﬂarﬂm spamendes |dr1Een by laj cytomegalovirus (CMV)

prgg{ﬁ)a al aCt ’ﬁﬁl% pgrtl%\} Egaélgtpc[)]%ﬁ fﬂ(}% ngtgmr%ﬁ approximately

2g@§0@(;rpl oyed Th| s particular plasm d has a nol ecul ar
‘wei’ght of approximately 2,805,000 and was thus

sel egt ed 50 e aIu%te deI|very of very large
ther‘é’ﬁ@@ﬁ—lgg—%kl n via the peptidyl carriers.
Preparation of sanples: [0150] In each case, an excess .

[09§7P0h}’é‘a%h'c9§b R 2 QAP bEYSYcdRdnAvS 16y e th 'a§b%tnb‘l3@£"ﬁhﬂ)homplex
that has an excess of positive charge.” Experi nent al

thetahasosn wesess o& pesitivel chargpardudleit apidethelapgitis dussewas standardized

d h
o] RS a8 oy Wl it sa At w8l B B Erudion tn e pptied
topichllglrRuRIesdfervPephfidals fydwdre and final pH of the
conposition to be appl i ed topl cally. Sanples were

g][ eg cﬁl%pag%%? (p ) igoe Gr ou o%:;[?gs%f ?ﬂas I1d Q?gglw 8911:[ %g?l) per final
eahcﬁlﬁf)(lrﬂ Qﬂ@%l ﬁitél) Qﬁkﬁc&ﬂﬁﬂlFEI'at @adhiat Rl ra’cﬂNBZ 5:1 were
a

at a rge ratlo 4:1 were mxed to hormglfenelt and

di | unéedite h@@@gﬁ?ﬁ%tb’@lnﬁtde]ﬂ@dvtp 10RO pmgEobitRs Bith A buffer. The

oo BT SR 2% P ARSI g it o
200 attqnbtﬂdlm 200 pacrblitn poftivns ifor il viro espémenent s. G oup

| abel ed ALI : 8 mcrograns of bgal plasmd
(p/ CW-sport-bgal) per final aliquot (i.e. 240

m cr :
LR 20, Bttt & BT USEE AR o U0 For
VVI t haltdm@s ghat 24k lifufcﬁfgﬁn§ abiaf)e and henipesitd tnloﬁgeptldyl camer PEIR
conposi tion was mxed tg honmogeneity with 5.4 ni

Cet aqo REIR A agbaegeoete of 3: R BT tp themoggnaiyorsl <t11ﬂted to 600
YéEo %ﬁe{}v'ltﬁe'glgg ’rn;aDl‘tU% gﬁ:kfe?xﬁ’ﬁé g?ﬁﬁ%’o&mg%ﬁw‘v% mixed to

Curru atlve tran ivery e
homogeneity with 5.4 ml of Cetaphil and aliquoted in 200 microliter portions for

in vivo experiments.

Group labeled AU: 8 micrograms of Pgal plasmid (p/CMV-sport-Bgal) per final
aliquot (i.e. 240 micrograms total) and highly purified Essentia nonpeptidyl carrier
PEIR (“pure PEIR”) at a charge ratio of 5:1 were mixed to homogeneity and
diluted to 600 microliters with Tris-EDTA buffer. The resulting composition was
mixed to homogeneity with 5.4 ml of Cetaphil and aliquoted in 200 microliter

portions for in vivo experiments.
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after 7 once-daily treatnments withpeptidyl carriers

and nucleic acid therapeutics: [0151] Animals were
wa@p@sosussi zed via i nhal ation of isoflurane durPemusS2005/006930

application of treatnments. After being anesthetized,

C57 black 6 mce (n=4 per group) had net ered 2_
m c répimaeé ,-,.,;., 1) to eLCY | 1_» T 4 fine LIS LG SHYE eificiencies

to tdftercranhed-deibr ttragimes ditk :-ﬂlO paplichd kCWI(eESaIcmdt maclezc acid
bec athsmpelicstrouse cannot reach this region wi th nout h

or |i nbs). Animal s did not undergo depilatory
treatnment. Animals were recovered in a controll ed heat

[0%58] I ARMRAL Qe RBMUREHZzeD VRNt SN hofliffe RSP WPpYBation of
were provided food and water ad |ibitum overnight.

tréfbnentpr dded bclag\nawh@qzéfbt%ﬁ Wadked guee §n~étper g@u@hh@i metered 200

(.o rrate ime of d t
RSB ARES St teongipe R rorShed P o Yk Sl §RE qggorsat back
s@{lgetebféatb%sa@k ke 1B6asvRRRSot \Wedch thig hy@sih @athahouthot limbs). Animals
t hi ckness by blinded observers. Treated segnents were

didi natoendlerget denilatas té@@aﬁntpomr@ﬂé Were reeensred ith@r eqndiglled heat

A B PSSR B P 07140 v
a&n&e\dﬂmgmgne mﬁmpfoaéd@a Iv\tals Qepants @mp}aﬂy@zehe amde approx1mate

npl oyed directly for pbetagal act osj dase stainin
tna@@if da¥ Tery doys Hilfes & days Heatgenh maige FTREe Mh@élé? B@dnhalatlon of
r r
d ﬁl za(ff%g%g%lngl es. hai% 682‘1%&%% tg% st a |%1Hdng0bservers
T mmtaﬂ)ssgﬁentE W]hvﬁhhﬂanmdhfe&cﬂqumlnpmhdns ﬂhn@eamﬂla;doylmrswas fixed in

rep med i.nd servers. i t ai. ned
10 gl oRe faphiets Povee Mg stk 0y ihaspl Untl paraffin
enbiatheE0 Ofh e TeErtR:E CRRBoM W E’Aa?nﬁ@i%ﬁcﬁlﬁcp@ﬁ{ pldRASERectly for beta-
Resul t1 ng 1 mages underment batch i mage anal ysi s
gapactesadase rsgumsgmg 307 ndegecePrcel iy on softionsras prsvibuslprdsscribed.  The
confirmati.on to detger.n ne a positive
i B Geman e Bk EOGn Sr o b P MR el s
wer e nornallzed‘to_total Cross- sectlonal area for each

' dRp e are e €S- sect i onal positive
stai ning. Subsequently, mean and standard error wer e

O35 g et Gieholih e e scie R Bt iy TR observers

SdcBBRAeAndE A UiRYe UvbiRd pibta bt s&fﬂm@r@t{r@@asﬁm Nikon E600
Ber kel ey, CA) Resul t s: ][01 3] Results are summari zed

miomoacanpe tveilh eplanetnasheoment| lensest Reseling ninpaggs radsrwenh datch image

arféf SIS g%%cegs{ 1?@31%%{9%% gee I % & P¥ysC 95%5{3 ngt'ﬂl iy %gal confirmation to

I Ca i ncreases i n
degérhdiad eney poasitive rfon gen galactpsidnsi enkywrs actimtyz These results were

normalized to total cross-sectional area for each and tabulated as percent cross-sectional

positive staining. Subsequently, mean and standard error were subsequently determined
for each group with analysis of significance at 95% confidence in one way ANOVA

repeated measures using Statview software (Abacus, Berkeley, CA).

Results:

[0160] Results are summarized in the table below and illustrated in Figure 6. The
nonpeptidyl transdermal delivery carrier — in both a composite form and in an ultrapure

form - achieved statistically significant increases in delivery efficiency and transgene
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Exanpl e 3. Mean and standard error for cunul ative

transgene expression of betagal act osi dase as percent
wW@Roos084b1 area after 7 once-daily applicati onsP¢DUSBaRN6930

treat ment group P=0. 0012 (Significant at 99% Exanpl e

non [ carrj 0154
RGOt e PR (i Rlgemaloncr: BERY Sshioger dgding towerd higher
Wieh8ies fanl T B5AREH: WA PHE Hshe? kth '
e%%5|§ive C argegEnon pepti dyl carrgﬁr o?m¥ﬁ§l§gmﬁczthﬂyOf
ﬂmmmeﬁnﬁon in seven sequential daily applications.
Backbone sel ection: [0155] The positively ' charged
backbone was assenbl ed by covalently attaching -

E%ﬁiﬁ 17 P NEi M Wbt DM ki -
g e%]n 8#&’ %Le}i%u‘gr%‘,rna g§ yrgll!ln Ve gfgfxg%ge rééls@n of beta
ga(l?c%%s&ts%%s gogfc%g# négog a%e%leﬁ{:}':’f qnce geg?}g é@éﬁ OEOI’(I)Sf fo% each treatment

covalently attached to a - Gy3Arg7). The nodified
gdk-kbone was designated "PEIR' to denote the |arge

nonpepti dyl carrier. The control polycation was

unnodi fi ed PEl| Grdegi gnat |@dedPEl ", BB@irEinGhenijcal Co. ,

St. Louis, MO} A8 the san®250 ze anf0fieem t he [sane

| ot. Ther apeutiiapgent selzgts on: [Pa56% For flhe

pr esent experiqg@t, an g. ? M3|ooase Bbgsnlo

(pSport - based tenptgt rsburg, M)
cont ai ni ng the entl?éTQraH§dg% &%ﬁaf%?vib

bet agal gct osi dase (bgal) and partial fl ank| ng
sequ&ﬂ@@é&%ﬁ&ven by a cytomegal ovirus (CW) pronoter
was egﬁl oyed. This particular plasm d has a nol ecul ar

[(Mél]gh @ﬂoamwléxli MSéblyn@ caoser@emtrammlaagq mmp}fexes across skin
wﬁﬁ‘ﬂp mL:Qcéést, %)a%tg:gg | %&e Stflleﬁ Str. %Pf;{ :%Eslgﬁ)% and total

ccmxple;s %1z@fd1@@$$ddl previthslyge Whikctiei effisieheiet fa% APEYS iggeat as those
dose was standardi zed across al | groups as_was total

oBjineravithn ther staglier prqnarlexes ofc fiyloﬁamérsbeﬂatp;ﬁparédgams were
aﬁE&@gﬁQ{gh é)fsgmr?é e%e"‘%ﬁs?nlﬂftgﬁb gldtrﬁﬁgnf:r@ Qﬂ@esm@i oﬁ's?ng the large

crograns o
ndnptiiMyl spmpiexby alap aﬂmostfeixnhnlswalyl hanofolm:le-é)as&%@vhﬂe the results for
m crograns, total) ﬁ{} ont at a charge ratio of
the pep ﬁé;arners were d1 set out t e cross -sections. Thus, size and backbone

tropism can be employed for a nano-mechanical targeting of delivery.

Example 5

[0162] This experiment demonstrates the use of a peptidyl carrier to transport a large
complex containing an intact labeled protein botulinum toxin across intact skin after a

single time administration relative to controls.

Backbone selection:

[0163] The positively charged backbone was assembled by covalently attaching —
Glys;Arg; to polylysine MW 112,000 via the carboxyl of the terminal glycine to free
amines of the lysine side chains at a degree of saturation of 18% (i.e., 18 out of each 100

lysine residues is covalently attached to a —~Gly;Arg;). The modified backbone was
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m xed to honogeneity and diluted to 600 mcroliters
wWith Tris-EDTA buffer. The resulting conposition was
woreoosds4361 honogeneity with 5.4 nl of Cetaphil BETUS2005/006930
aliquoted in 200 mcroliter portions for in vivo
experiments, Goup |abeled AT: 8 nicr,%ra of. bgal . rres
dopieaaion KT o BTl BGICTiRL va¥ FREPIRH JEBLYYRe Elosiznpred K7,
LGl otegl [ ' i ar
STEEPRRAE o) T Dy AL MOPOPAS shite SRRRPHOMYe SRUELR! |
honogeneity and diluted to 600 mcroliters with
Tri Y : The resulting conposition was m xed
[0% 84" Og%%@%ﬁaﬂd B btufndn WxiffA @aiRph) wadddeatbd @1AhRExperiment.
in 200 mcroliter portions for in vivo experinments.
It Gaoamol ezblel seightUof @proxineiplyh®0,000.bgal pl asni d
(p/ CW-sport-bgal) per final aliquot (i.e. 240
M Cr Py afmioh OF ddmpaftd highly purified Essentia
nonpeptrdyl carrier PEIR ("pure PEIR') at a charge
ratio of 5:1 were m xed to honogeneity and diluted to
[0668] nThe obattleman widxin Twas -rE@RAtititddf eiccording tesiet immpgufacturer’s |
. conposition was, nixed to. honogeneity w th 5.
ingiSRORT-1 ABTULGP! G e Rin 950 OREyaled, wpt i fopfited | old motar
exicBssVo VR B XS IINE Bctin/ (PidrB¢ CRXBRA])TETHeSlabdled @ERIUE W5 designated
cumul ative transdermal delivery efficiencies after 7
“Biaxd’dail v treatnments with nonpeptidyl carriers and
nucl eic acid therapeutics: [0158] Aninmals were

[0266)St DfédcE @bsey hid ek sHIQbBHIIPERIRH W @inpldyRdeo dsleinble a final complex
application of treatnents. After being anesthetized,

thebtsinaRskes afinositiva<haigeas gr dekbyery a8 highlepegtive darge nucleic acid

. » ) _ )
P s RS IR, P8 G0 R coni
frbactdpisle ddgativeocele suéegiroteeglybarishinsl extgiaiulan mbtrixouBlox-b dose

[ ) .. Animal s did t d depi | "
ity ahERESd FAPSTICERERS o S e LT A ghel Bl b gapposition
to\j'\bg:vagf)ﬁ%?g:agﬁ Q&ﬁﬂﬁ@%e@%ﬁfﬁgﬁ H RIBRL: once responsive

re provi ded food and wa d i bitum overnight.
Thi s_procedure .. rep ed., on dajly at. the,.sa
2ppr G AR EEIES oY g 4 Bt of R A diaholige 20 U tota) and

tr eai%éﬁﬁ 1 caftiGrENR 82 aQal B RNy thido b dlvadrd aixQf toWdnogeneity
and treated skin segnents were harvested at full

t hi céndediutey tbl300dedcrobises wethsphosplate duieagnesling. wdhe resulting

O SR R TR N 0% BRCspRE Y Aot i
hour 200 fRRolgEOsREoRs) 70% et hanol until paraffin

Group labeled “IMW-8": 2.0 units'of Btox-b per aliquot (i.e. 20 U total) and K at
a charge ratio of 4:1 were mixed to homogeneity and diluted to 200 microliters
with phosphate buffered saline. The resulting composition was mixed to
homogeneity with 1.8 ml of Cetaphil and aliquoted in 200 microliter portions.

Animal experiments to determine transdermal delivery efficiencies after single
time treatment with peptidyl carriers and labeled Botulinum toxin :

[0167] Animals were anesthetized via inhalation of isoflurane during application of
treatments. After being anesthetized, C57 black 6 mice (n=4 per group) underwent

topical application of metered 200 microliter dose of the appropriate treatment applied to
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enbeddi ng. The central portion was snap-frozen and

enpl oyed directly for betagal act osi dase staining at 37
waelegsees6Cel si us on sections as previously despeT/bsaN5/006930

The treated caudal segnent was snap frozen for

0 Rl SR PGS HED R i G Bron peafen Gl reach i

reMBH evim%f)@ﬂhr@qhmst).blmiéﬁ& ahsRr ¥Badrgo desildiens At Zd Rfithtes after

as above were photographed in their entirety on

theNiigitial Begtent, cnisscopee withhnipédaivisa pdekationaef Céhsead treated skin

Resul ti ng, i rages .u nt bat,gh .i e anal i
scipat ool e i ghitRRe B9 EgaT BHEr &R, ffeofadgpaments were
divaas intdreire® Bqua peficRkMheerAifepdash tay¥ Fixk@'in 10% neutral buffered

bet a- gal act osi dase enzyne activity. These results were

formplimaior gl @ bovsst then staved i dOV4 eanolavrtdl pasaffimaembedding. The

I S rcen SSt S i sitive .. . :
oot P ORI W mREIRZ p50 RRINEE LR B Sugtizgignby blinded
obsdrage gisesunniait@idebelowed Ther treaed cgidil sepinkhit 8! 3h8h Sfrozen for
of .significance at 95% confidence in one way ANOVA
solupilizaiisthdigs ur es usi ng Statvi ew software (Abacus,
Berkel ey, CA). Results: [0160] Results are sunmari zed
[0168] t H¥otimbtisnabiebtion &ad ¢dndusted adsetbliowsFi Brieflyd.cadl&ection was

. hon tidyl transdernml deljvery carrier -_in both a
! ﬁ%@?ﬁ)& Eloui ?\ﬂeﬁl&f V@aﬁ@%nfﬁ apiutiens &p isualignplkle phosphatase
actgfi?& Icfdsk Gadtiohs WRIvidshe tn kSRS finled & :géﬁ%éﬁﬁ% in NBT/BCIP

ef ficiency and transgeneexpr essi.on versus
(PigtcerSopantificy form boéurPESdRtiors wisrd thebn trivsed!im galtneveudophotographed in

hi gher ficlencies than andard PEI R consistent with
el i 3, bt D st Nuth PR Htetoma, eBrest pe

reagent. Exanple 4. Mean and standard error for

c umilasa hapddling gnd glatistienl gnelysison of bet agal act osi dase

as ercent of total area after 7 once dai l y

(08 o R SRV, B2 i SPGB Doy bAlER qiserver via beich image
andI PR Bihed PRTAYEESTRYarE TR CARMAEANIRRE Sphlg, 9D) and was

exes across skin wth highefficiencies,
nomealized i sothlycrgssvseationnd acmntot dedémtise pércentapusijpmeestaining for each.

S R
sighitRafce0ktt 7590 @Bn denle iA1Ons Wyl ANCAOARERNRY AEash® using Statview

eptidyl carriers), significant gains were
software (Abacus, Berkeley, CA).

Results:

[0170] The mean cross-sectional area positive for biotinylated botulinum toxin was
reported as percent of total area after single-time topical administration of Btox-b with
either KNR (“EB-Btox”) or K (“nl”). The results are presented in the following table and
are illustrated in Figure 7. In Figure 7, the area positive for label was determined as
percent of total area after three days of once daily treatment with “EB-Btox” which
contained Btox-b and the peptidyl carrier KNR and “nl”, which contained Btoxb with

polycation K as a control. Mean and standard error are depicted for each group.
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acconpl i shed. O note, the distribution of transgene
expression using the | arge nonpeptidyl conpl exes was
w@bewems43excl usi vely hair follicle-based, whil eP€TES2005/006930
results for the peptidyl carriers were diffuse
thrOJghout t he cross- sect o? : .Size and backbone
Ie san and slendard : od hotulinum toxin area as percent of total
targetlng of delivery. Exanple 5 [0162] Thi s
; lingle ¢inrestopical administratidn af Btoath with KMRr(TMW-7) or K
to transport a large conpl ex containing an intact
(Jhvaled)edr Bo atigites. bot ul i num t oxi n across intact skin
after a single time admnistration relative to
control s. Backbone sel ection: [0163] The positively

char ged backbcqﬁoﬂgs asy @fo oy “S&Fbﬁ% 'yjattachi ng

- Gy3Arg7 to yhyst 2,00 re—gar boxyl

of the term nal ['\?Vl;i Ae t‘yéwee an 5332,‘; the | ysine
si de chai ns at JA/FWaJr ee 6€’72t ur.at 91334# 18%i(i.e., 18
out of each 100 |ysine residues is covalently attached
to a - Ay3Arg7). The0.Aol (Sigdfibent kb?Hé) wasdesi gnat ed
"KNR'. The control polycation was unnodified

pol yl ysi ne (designated "KExabigles Chem cal Co., St.
Louis, MJ) of the same size and fromthe sane |ot.
Ther apeuti c agent‘ [0164] Botox(r) brand of botulinum

7] e SR 6 55T BB e

trisep T dob el toiﬁt’fﬁftfﬁ’&oplbtﬂ Manjinith&tidzoinul ntife bvdeNofMagact skin,
reconstituted according to the manufacturer's
Howevaruthis erpsriment did nai sndieste trhsthsr Sreeraimpig protein botulinum toxin
C u - ar ce o)
o FSRGIEA o fcah b Shubhifbd ERL8!yfpcoghs onn
experitheat wass tﬂassl amatreded Bbo>evh)luate[ iiefjer | botahlintimcasdn can be

an exce ycati on was. enpl oyed to assenble a
therapglytice meﬁx‘g?f}t AFTOfRENtagh Skincssd IQea) g8Pti Winecthiy J@f‘@ﬂégl carrier
(ageﬁnd@ithé‘lﬁrc%v&lgntt}h&d]ﬁé’atﬁﬁgﬁttﬁevﬁroteﬂ{ )9€ nucleic acid
onp exes. A net neutral or positive charge prevents
t.he

lﬂiZ?l 3P Paslivery SRl GranERIRaS Aetih SReofiLYy AGRRYY Sttaching-
a Vgﬁﬁﬂﬁly@ﬁé erldalodo 264 1@ 6%§xﬁ| of ﬁl%%ﬁﬁmalagly%% to free

me and final pH of the conposition to be

armpapt; pEthetlppne side phaisnat degregeeisapratpareid 84 (ifeal 180 of each 100
lysine residues is covalently attached to a —Gly;Arg;). The modified backbone was

designated “KNR”. Control polycation was unmodified polylysine (designated “K”,
Sigma Chemical Co., St. Louis, MO) of the same size and from the same lot. The same
botulinum toxin therapeutic agent was used as in Example 5, and was prepared in the

same manner. Samples were prepared as follows:

Group labeled “IMW-9: 2.0 units of botulinum toxin per aliquot (i.e. 60 U
total) and peptidyl carrier KNR at a calculated MW ratio of 4:1 were mixed to
homogeneity and diluted to 600 microliters with phosphate buffered saline.
The resulting composition was mixed to homogeneity with 5.4 ml of Cetaphil

and aliquoted in 200 microliter portions.

Group labeled “JMW-10": 2.0 units of botulinum toxin per aliquot (i.e. 60 U

total) and K at a charge ratio of 4:1 were mixed to homogeneity and diluted to
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G oup labeled "JMM7": 2.0 units of Btox-b per aliquot

(i.e. 20 Utotal) and peptidyl carrier KNR at a
w@adossssed MV ratio of 4:1 were m xed to honoRENER1095/006930

and diluted to 200 microliters W|th phosphate buf f er ed

saline. The resulting con‘posn ti m xed to .

honog&ARimicrelitens with phospiat %@P,ﬁf&wﬁl saling ailheustudidng gomposition

200 m r Iy e psheﬁznsl

el OEOIE Ll Eooﬂf)ltn %h%ltzotﬁfz o?dCet%ft}ﬂ{* 8nd %q%oted in 200

a changerot1aatrp0rtm‘ns4 1 werem xed to hormgenel ty and

diluted to 200 mcroliters with phosphate buffered

salin HeRAUTMWY] BOPRP kit SMbWaR 15H1%8£‘jnt liquot (i.e.

hom)gg}ﬁm%]y V\nfetah 1.8 of Cet aphi | an%l al 1 qu é(fliqﬁo (ie. 60 U

200 mitatalyl Withoutp(polylcaum wasi dilbited xpperGOfe mtisroliters with phosphate

e o B ASHROSH L i 5 P SHEPIEr hbfcncty v 5.4
| abel ed JBefet hﬂ%ﬂﬂtaﬁéfﬁd%ed in[Qb&dikroivérpakFonder e

anest hetized via inhal at| on of isoflurane during

?ggl I Cat Ilon Of ! rts,et%tcp? §7nzne ﬁg ;aoeutzb elffc%c%ngistl h;ﬁegtllg ;_zlme treatment

appl ar 78 ter dose of the

appropriate treatnment applied tothe cranial portion of
I .
[(ﬂggg a Atngrﬂglg r‘zéjﬁ oann(evg\ﬁﬁ%tﬁ&'ﬂe\q? Qﬁﬁﬁé’t o%ngg ?s.o%%a@%ﬂ%?épphcatlon of
tr&ﬁhehﬂﬁd eAfer (ﬂaemgl adeisthptizotl! (37 hﬁaﬁlut&mlgé (er4 lpbﬁ glroup) underwent
i ni treat ani zed via i nhal ation
toafcai:emﬂ licgHen pirfm %rscrln é@ﬁ ﬁn%gﬁ%rré%sewé rthe papiPREpte Jregfment applied
ufifdrinif RofK RS thh A RO TRAY Rirbs wirE el Sl Rllients were

were divided 1nto three edqual portions; the crania
rapdomized tovaghdrisided Aninfd9didenct ruadergu fdfspulaetm)nf oA mintter after the

12-16 hours then stored in 70%eth ntil raffin
i) SRR PGS CEe, Srayatnt fon e SRdudti 5Bl aclording to
p@Rh&Y 8iditsll AELM SresDiofFdd? rﬂébﬁli@' A boAilinkih t*akim&ﬁﬂhmstrauon

observers as summari zed bel ow. Thé treated caudal

(AdgnieRt Awvegmparisonfof dhreesafdty masginsibf botubnum mewtotakim serotypes A, B,

8] Biotin visu i 0 . ed, as fol
o Foff o dfibel: 2007 e iofER d3TF o)1 WBlie FRostiy was alo
Sduﬁmimyiagge@{da) buffer solution. To visualize al kaline
phosphat ase activity, cross sections were washed in

sal i Pl phbL BRG s AGhol fRRESE] 1 NBT/BCI P (P er ce

Scientrfrc) I nour. Sectrons were then rinsed in

%4 o8 aﬁ@% O S ERes Bateelizet FibaSteRuby Sia Rifded pbservers.

MRS afd 3tah84rd or GWE%E ¥8bsequently determined for each group with analysis of
significance at 95% confidence in one way ANOVA fepeated measures using Statview
software (Abacus, Berkeley, CA).

Resulis:

[0175] Mean digital abduction scores after single-time topical administration of
botulinum toxin with KNR (“JIMW-9”), K (“JMW-10") or diluent without polycation
(“JMW-117), are presented in the table below and illustrated in the representative
photomicrograph of Figure 8. The peptidyl carrier KNR afforded statistically significant
functional delivery of the botulinum toxin across skin relative to both controls, which

were comparable to one another. Additional independent repetitions (total of three
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[0169] Total positive staining was determ ned by

bl i nded observer via batch image anal ysis using | mge
wWer@5M84361 sof t ware (Medi a Cybernetics, Silver Bpr/uUszmps/006930

MD) and was nornalized to tot al cross-sectional area

t,0 deternm ne percen ainin
ing et Sk Biie o il cetsisl Srtrit 8 weBiee e Heptieant paralysis
f8ARC hpHaP W tMnuth & Weitts IQfIRSBLﬂ Mok | aR68) JF tAO%resent experiment
confidence in one way ANOVA repeat ed neasures using

c@tfrmed éhr; pofseniafiadinghandi ssveded ll@l agnificmt, dlﬁemnif:QSSbemeen topical
0] T
QiR o3 B0 Bl PG i (oot SRBPEal alRpeRingly. the mice

C(ﬁfs1s"téi’1ﬂ9| arﬁlﬁﬂ@te@ftbﬁﬁrdsh;}ﬁhﬁ ddnﬁmboﬁﬂﬁéﬂ oBEliFdd Hi 160908 treated
of Btox-b wth either "EB-Btox") or K ("nl" The

arigwglyl angl %eofpm&@}ﬁ Bem; ¢ithen @ontmllgwmg AsBhewm il Figuse 8 a limb
J o Fi
o BH5E5 Al oMyl BB PERESR, oty bt

to&treanmbﬁtepolybutm @Bysk afonencemd@bbiize rddgitsn@idta defeise mechanism
"EB- Bt ox" whi ch contai ned Btox-b and the peptidyl
whe Picked amR i dhe dimbs eated vabnbeiiliaum gegrmping {ltp poptidy! carrier

€aldnAl B2t Q. o@nd standard error are
dep%lct eég ?or eac:lﬁngroupgﬂjf&anp e 5. Mean and standard
. d botul [ nli t OXi n area as percent of
ores 30 ¢s @fter singlestime topical application of

adm ni stratlon of Btox b with KNR (JMV7) or K
ftoxip ayitipihe reptid W scarnper KINRO(T IVISY -9R). fwithn arcontrolqasgcation K

Exanple 6 [0171] Exanple 5 denonstrated that the

CpepVi1dy), ot nlane dgMWI-1KCarri er al |l owed effici ent

transfer of botulinumtoxin after topical

adm ni stration in a murine nodel of intact skin.

However, this gxpgyiment Mgag not i ndi caggd %}her the

conpl ex protelmlg@ uli nug X|n was rel gaggd In a

functi onal for r tr@@ ocati on ach% 5sk| n. The

fol |l owi ng expe ys const ruct? o eval uate
whet her bot ul |EYJ§§E 5{.? apeuti I Iy
del i ver ed acro Ffﬂl ﬁ% %} opi cal agent using

t hi s ' carri er (aga| n, w thout coval ent
nmodi f i catl on of the protein). [0172] The positively
[0dAek gEhlstra@Imlmnm seaess dg alemonsisaertilat thelpeptidylaticansténmnal carrier can

b5 Reap St et RaRRlaL Bl Hen Rt sBh! B withou
cdvBnt BroRifERti6H BF fife MerapeBEdr The Ckp&ahétlt MdoOEbnPirmd 8R4t botulinum

(i.e., 18 out of each 100
toxin does not function when applied topically in controls.

1IN

....

Example 7

[0177] This experiment demonstrates the performance of a non-peptidyl carrier in the

invention.

Backbone selection:

[0178] The positively charged backbone was assembled by covalently attaching —
GlysArg; to polyethyleneimine (PEI) MW 1,000,000 via the carboxyl of the terminal
glycine to free amines of the PEI side chains at a degree of saturation of 30% (i.e., 30 out
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| ysine residues is covalently attached to a -

A y3Arg7). The nodified backbone was desi gnated "KNR'.
W@R0u5/08436 PO ycati on was unnodi fied polylysine PCT/US2005/006930

(designated "K', Sigma Chem cal Co., St Louis, MJ of

t he same size and fromthe sane | oot. eégagg .
Ofb‘%ﬂcbl 1Q0L Aysinsx residuse rl&;f@M@lﬁeﬂ:agl&iﬁ@h%@ dsedlyadrgry The modified

I d S¢ P e e
e@amreggg?té@apﬁgﬁ atB [E s @’g{:g} ﬂgﬁ;ﬂﬁi 1 carrier. Control
poly&MM@ Was &nﬁlodtﬂetﬂ’]?if(déui)gnﬂtedi‘ﬂ?ﬂlt’,OSKﬂgmapIéhenabalC(ELDI St. Louis, MO)
' and p carri

i.e. total) ti
Of&%ﬁ aweaﬁléa WP% the Sagnd oty ?eérs%mﬁ]bsz nPlesl tﬂ@ﬁéb%fﬁ%?uw agent was

us@&‘?sﬁ'éx‘dfflﬁijdo 600 microliters with phosphate buffered
e resulting conposition was mxed to

(088 Bt araor res gt be PE O St Soiing to e

matitiureP s RRYtHICHBMN URXabh Q%e 3&&1‘ aiRts bf pSlyc@t@anwta@teﬁiﬂloyed to
and K at a charge ratio of 471 were m xéd

asmhig enfaial womptexdhhiuhasdar @a@@s nf positive @hasgwq i delivery of highly
ate bu fered saline. sul conposi t4

noBRERTRES A E0 ROPPTen  Heshd Brevel “eoraBRT R prevents

refM1biaH Wfefle iplotdH0cathpleR | fidi ity tdepitSve E3IDMETIcBNRORAgycans and
JMMH': 2.0 units of botulinumtoxin per aliquot

extrpcallulaganatrix o fThe potmlinwoiexipsioje wes Sandeudized pupwcrll goups as was

r h f
RS AL FRE o R GARIRAE W S Timpis ver

prépafedras foflowet aphl | and aliquoted in 200 mcroliter
portions. Aninal experi ments to determ ne therapeutic

ef fi capyhphb&kd Si 8 ol iR JF AN t¥if BePERfUHYd.e. 60 U total)
[0173] Ani S re

carriers and otu numtOX| n:
anest et tlmelmbnpbptidmrwtrwrlRHIRom wgepirarfans aﬂmrq’:aiugllated MW ratio

appl i on of treatnents. Aft. bei anest i zed

&7 LBk vl furiofeni) BaBmuER: o G cafereliters with
appl i SishRate ObufFEkgr 84lint00 niher Qbdultfl r%l AQefodfiohhSvas mixed to
appropriate treatnent applied uniformy fromthe toes

t o t heomogeneity ghith SBbwh of Cetephihendaliquetadad 208 mejcroliter portions.
treatnments were random zed to either side. Aninmals did

not ugeRpdabsepBalt oM. uis Flbdthlitiing $oxh fpef alﬁchﬁ;t (1 e. 60 U total)
initial treatnent, mce were evaluated for dig

abductibPEE alfaeharge satia of o Livists Weédmhomenqﬂymdadﬂuted to 600
abducltnl 81 2O liR {)}go%p{xazg tbu%%gl Ldphedl HRE. @%lﬂ%ﬁ %Uﬁ?gosmon was

t oxin a m ni strat conmparison
saf et ixedr @i Hosnogendiot with i el r@dtaphilnarslealfugied Sn 200 Bnicroliter

portions.

Animal experiments to determine therapeutic efficacy after single time freatment:

[0180] Animals were anesthetized via inhalation of isoflurane during application of
treatments. After being anesthetized, C57 black 6 mice (n=3 per group) underwent
topical application of metered 400 microliter dose of the appropriate treatment applied
uniformly from the toes to the mid-thigh. Both limbs were treated, and treatments were
randomized to either side. Animals did not undergo depilation. At 30 minutes after the
initial treatment, mice were evaluated for digital abduction capability according to
published digital abduction scores for foot mobility after botulinum toxin administration

(Aoki, KR. A comparison of the safety margins of botulinum neurotoxin serotypes A, B,
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and F in mce. Toxicon. 2001 Dec; 39(12): 1815-20).

Mouse nobility was al so subjectively assessed. Data
whaondos4sgl and statistical analysis: [0174] D gP@HIS2005/006930

abduction scores were tabul ated i ndependently by two

bl i nded observers a t.an r wer e
and; 5B e | 10 ’E%Qner%q(ﬂeg) §9@£3hq§ g‘&@ V\MWS%HBP?}QWS was also
ce at 95% confidence in one way ANOVA
SubSECtR}ew&E%g%gur es using Statview software (Abacus,
Resul t.s: L01175] Mean digital abduction
{0 Ranaag EeEs cal adnini stration of
botullnumtOX|n vvlth KNR ("JMN¥9"), K ("JMN¥10") or

di I uent without polycation ("JMM¥H'), are presented in
[0181¢ tDiblisl dbabicivnesedres vens tabalated mdﬁptehéenﬂe'ﬂxyetwerhlmﬂed/ gbservers.

phot gm cr og h of Figure e arrier.

MG o PG e o PSR e dasft BroupCTvith BRgtysis of
siglfidal& MS"%'&HHHE&%HH A6 WSS ANIO VA IrepéttddVRchdirddOlding Statview

controls, which were conparable to one another.

soﬂwainet(AbwaJs BedelzyndAnt repetitions (total of
t hr eei ndependent experinments all with identical

ReSPACI usions in statistically significant paralysis

'—f_rT)Tn topical botulinumtoxin with KNR but not

[0 %:a %Lta{lhgb(ﬂ{c ofr n§co?e>§p§ﬁér”§ﬂfglé3%€' {JpR%A] tdininistration of
pr sen I ngs an reveal ed no signifi cafnt

botlilinfier exie svitte titexporet BRIR d1‘A16’®t Wi i qeatrot pﬂ]ynatwm REb(“BA”), and

W t hout thc nt r Interes n
repgtisign &mg gp@nep% At apR 0% Bin eqmey ?I%Z%SFGPF fijn the tables
befoff)i ¢ ﬁ@ﬂ daftiel PFAR Qffobde@at At fiaae fifétiohal delivery
contro m ei ther control group). shown in

of PélogﬂumemSt,oxm Acrods skinerelagiore i conttsds. uAs ﬂi)@fﬂr?: cwimalp vipse pyerved to

(as a defense necanl sm vvhen pi ckedup) i mbs
3 ) 0 b FHiqy = AL 24 f

KN( Essentl a Bt (0)4 Iot |on ) coul d not be rmved
adfnisispitn6of. Bdiliinim kot st ulipapuse BEERS (‘(302°Di encansrohpelzeation PEI

single-time topical application of botulinum toxin

CBAPN M8 RaRtandNd &@wteafreééhﬁd( JMMO"), with a
control polycation K ("JMM10"). or alone ("JMM11").
Group Mean Std. Error JMAM9 3.333 0.333

Group Mean Std. Error™
BA 0.833 0.307
AZ 3.917 0.083

P=0.0002 (Significant at 99%)

Example 7. Repetition 2. Digital abduction scores 30 minutes after single-time topical

administration of Botulinum toxin with ultrapure PEIR (“AZ1”), or control polycation

PEI (“BA1”). Mean and standard error are presented.

Group Mean Std. Error
BAl 0.333 0.211
AZ1 3.833 0.167

P=0.0001 (Significant at 99%)
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JMM 10 0.333 0.333 JMMII 0.793 0.300 P=0.0351
(Significant at 95% Conclusions: [0176] This
W@xpsens4sent serves to denonstrate that the pepeCTyb2005/006930
transdermal carrier can transport a therapeutically
effective anount of botulinumtherapeutic across skin
Wi t Holielusigs) ent nodi fication of the therapeutic. The
experiment also confirms that botulinumtoxin does not
[0183]ct Tlois esperimanpip demdnstepside shat ythe moapentidyl dransyeimel ecagrier can
0177],, Thi s experine nonstrat e e r n f
g B Do T o EHe T Rt B B B Bllof covalent

nvention.
mSAF8RIonOsE the Bol@lnulh 8oRAS| Theke findiiparweapldnalkihos was peptidyl
assenbl ed by covalently attachlng - Gy3Arg7 to, .
trapsfey egenys- e Fak wiptien (BmEsingnnansobddoy a/p@pttq%é caiep g yehieve the
of the termn lycine . r ' . S
ndapeii 4G B3 AHCHTEug ot ST PEfpfind s, Bhjrcinifhss, and
mEHb& of%%@ﬁcali@ﬁ ahil 280 & e dreiddsof the transleanall deliattyqulidstm of this
_to a - y3Arg7). The nodified backbone was desi gnated
mveHPR' t o denote the | arge nonpeptidyl carrier.
Control polycation was unnodi fied PElI (designated
[0i$H " In SheveneCheptes albo@dinunStoxih oupenetrfign ofitht kiheapeptidyl or
size and fromthe sanme |ot. The sanme, botul i num Loxin .
nopReRtidyb GRTIErSayEHS tRpsak Ratulinyn F%I%W&hwtéﬁ%fﬁarpéﬁ%ﬁfwr establishes
utfRd Yok nffﬁﬁsﬁ%ddl‘ g@%ﬁaﬁ@}ﬁmﬁt iahtb&d Fr0oMnhitei A Ghdticularly for
product according to the manufacturer's instructions,
intmurézation owittegntganetheesmsoskip pbyrtnothorvismsichrms bopd g Delivery

ssenbl e final conplex th h an exces f .
Ofg%z?ffra%\?’éalcl?fg \llélgmagfo 10 FsyLes, 3\%@} ag?le?ﬁt éﬁm&wﬁ&c& eRitgpes have been
deli9E8 taHEdBh PRI £ ReRPhENehe fAotiRit fAGitonal bddlinum toxin was not

positive charge prevents repul sion of the protein

detiyenetl dx tifer verttierH] the pasgist inyeithes pxaraple fogpfirms that the carrier affords
.pr.et eogl ycans,.and .e L | ul ' ' .
SR ShSEuALRE BAS35 Tt TR r sice

intrRirakatioal rdéiired nlatl the antipéhsodrodshekie givpasifidian duantiy to mount an
_applied topically. Sarrgl es were prepared_as fol] ows: |
imgrengp resmoBIcedthisazapproach gligws temseamal | dRbiveD0,qfn apepntigen for

ing'rllﬁtﬂya%on.( ém‘ée i a}l)f)rkgéhah()es not require covalent modification of the antigen

and need not involve viral gene transfer, a number of advantages arise in terms of safety

stability, and efficiency.

Example 8

[0185] This experiment details production of peptidyl and nonpeptidyl carriers with

TAT efficiency factors, as well as assembly of these carriers with botulinum toxins.

Coupling of polyethylene imine (PEI) to TAT fragment GGGRKKRRQORRR:

[0186] The TAT fragment GGGRKKRRQRRR (6mg, 0.004 mmol, Sigma Genosys,
Houston, TX), lacking all sidechain protecting groups, was dissolved in 1 ml of 0.1M
MES buffer. To this was added EDC (3 mg, 0.016 mmol) followed by PEI 400k
molecular weight 50% solution (w:v) in water, (~0.02 ml, ~2.5 x 10-5 mmol) The pH
was determined to be 7.5 by test paper. Another 1 ml portion of 0.1M MES was added
and the pH was adjusted to ~5 by addition of HCl. Another portion of EDC (5 mg, 0.026

72



10

15

20

25

30

and the nonpeptidyl carrier PEIR in ultrapure form at

a calculated MWratio of 5:1 were m xed to honobgeneity
w@nasas43et ed to 600 microliters with phosphat ep@UUS®0EE6930

saline. The resulting conposition was nixed to

ho enei W taphi |l .and al.iqguoted in
el %.aéﬂs di and fgsrf?%lﬂga 19%?? 3[Shbred Oxycrosght, T be pexfmowing, the
reQétloQg%lfﬁtﬁlg%RstﬁQ%éﬂalﬂffy iligapt (i.e. 60 U tot al ) and

a charge ratio of 5:1 were nmixed to honbgeneity

0387} net Sy Qi iRaoR0 ol B il O Gaade” 625 Rlnershanm
BROGBRREEdrY., W1§oﬁta5ﬁa§' W) Gfas GRirAed i sefte 2k IFBML edhd Bolumn was
200 mcroliter portions. Aninal experiments to

stfwtaedipddnley elitiom péﬁﬂ"(é detrang 4%igmas Bekowisnyi() havimg 19kD molecular

t 0180 e
wiight SEF sandpd Pl IR inf pRAS B Rl B8R ff & ml and tailed at 7
ml." €86 RriphilizediréRtioh eiRGrafost fnivezed, dl@yveahﬁeksn@amaame PBS

(n=3 per group) underwent toplcal application of
andeernlied toothensadvmni t Brwero shitesk by wcegspive pippligations of 1 ml PBS.

RAEANTRAL SRRt DRSS 5Py 19 e st

redétion \fo&illitde nBulRdqient Enttivess vedrelé mlAni mal s did not
undergo depilation. At 30 mnutes after the initial

at g V ' [
1035800 TP oo §roR BBt U afibilah oG, Bhctions 3, 4
amlcﬁ)rceﬂesfpmndﬁngdb Fdbnl d¢finedf4 srodbsit absonbameet poakn All fractions were

A Ki f th
IR PRt b SPeA et B0t B3 FGes g seiandins R peak (2500-
300‘0 dﬂl q of R &’P FragieRilwhesoen 39 Ehétions1B4 51860 A8 also showed
y was al so sub ectively assessed. Data hand

a:md@t et atclan00 zomdl ythiss corffamdag thei epinfugateadidtbe tTASH frag?nent and
P%]gores wer e tabul at ed i ndependently by two blinded
servers. Mean and standard error were subsequently
determ ned for each group wth anal ysis of

[OQS%Im Anethet derptionsuascyafusingnte TAT GHEREKKRRQRRR (11.6

e .
s
wouldibesxpédted toSbeﬂ@hc&ed it ']IAJDlﬁfagineﬁﬂ MThis Slbprakmmnesdhe composition
Bgl}myu l(,clé{glj U %éy&@yl\fgggrl]tggeltrgﬂggéj g(%é{%E)( R&‘lﬁl%lgiyn ézpcgcgr %%Qctnb%ll above.
SURESRARACRENt o %ﬁ&ﬁh&h l%g g{eofA"f W3 RUPRN thEPRY hninflk $vas confirmed by

presented I n
IR as above.

Coupling of Polylysine to TAT fragment:

[0190] To a solution of polylysine (10 mg 1.1 x 10-4 mmol; Sigma) in 1 ml of 0.1M
MES, pH ~ 4.5 was added TAT fragment (4 mg, 0.003 mmol) then EDC (3.5 mg, 0.0183
mmol). The resulting reaction mixture (pH ~ 4.5) was stirred at RT. The reaction was
frozen at -78 °C overnight. The next day the reaction mixture was thawed to RT and the
pH was adjusted to ~8 by the addition of saturated sodium bicarbonate. The reaction
mixture was applied directly to a Sephadex G-25 column constituted and standardized as
described above. It was eluted in seven 1 ml fractions starting after 5 ml. UV 280
absorbance was taken, revealing a relative peak in fraction 2,3 and 4. IR of the

lyophilized fractions revealed the characteristic guanidine peak (2800-3000 cm-1) in
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bel ow. The nonpeptidyl carrier PEIR afforded
statistically significant functional delivery of

Whetals436mm t oxi n across skin relative to cont rPCBHUSA85/006930
before, aninmals were observed to malk in circles

toward _the paral yzed |inbs pet|t|on .
Frpitgne, o7 dAGhA bHAkESHBEE BEFkA oS Bl Tojigs Bt 16geem-1, for
i cal 0 t
A3, BTt b ) T8 el L | ndadaent of the TAT
fraghBAL fo.a Pépaidybeutiriat polghysiheswassondirmedr esent ed.
P=0. 0002 (Significant at 99% Exanple 7. Repetition 2.
reaTs att 88d afRre
O B A o e HeBovalently
atta¢Hed APAT d‘rdgﬁl@t @ﬂd&ﬁbl'y)ymmr(Kd\Blﬁt were sybseguentlyomize@) with botulinum

"). st an dar rror are presented.

to’é’néogﬁ%‘l ’(“gfcﬁ?ﬁl cczgmp g’@%vboncl usi ons: [0183] Thi s
experinment denonstrated that the nonpepti
t r arfSwop dableladd Lrle’p 2 Oapnits 104 B@iob ek hlel%ém 2@ Wtpdaly anst PEIT at
bot ul i.num t I
roci PR BROGHT The Berit b e dbineRl: s FRIE B0 microlters
conp;l,lqppmsphﬁegafmﬂeatgam@ptl dyl transf er agents. The
option of using a nonpeptidyl or a peptidyl carrier to
achl h £ f I
cpocr e I FL LD L il R B g iRl ¢ 20 O (AP phPINT at
appla élﬁitrg@fat@n@f 4ddvére niiked br babpereitytand d:l]uaadst;beﬁ(}ﬁaimcrohters
del i very pl %rm of this invention. [0184] In these
exarpitleBhgsg %FF’ Rifeied s3line- penetration with either
peptidyl or nonpeptidyl carriers versus topical

[0192] LA frerurontowdlent wotnipbet fotthationa paitigles fware kentrifuged at 12,000 x g in
est abl j shes for transder nal netzr atio

a c‘elamj“ﬁlgﬁrt?ﬁ rfu&?? 5rrtef’u(,SHF% mlcrghters of deionized

wét%ﬁ' %ﬁé@&d%tm&mmﬁﬁﬂ §ttérﬂ@ied%t@5feﬂ%&bﬂcé&ﬂrfby IR. Presence of
ot herwi se such as botul i num |veri/ of a functional

Bibwtuln thensanaXexesewas thus qonﬁtm%ﬁ Qvesalt, thisuexpgrigienhggnfirmed that

PRS2 SRR BB A0S FELLY e o

ca dd)ﬁipl@i@ldlw’lﬂ[ e tbidlbgitly @cbﬁ'e ngentof int fhés mé bottiniun toxin — as in
ei t her exanpl e conflrrrsthat the carrier fcglér
Prigr g PRAORR e tUSTIEMFATLIERS | Wi OtSOMHEIHRe rRASHIY gef) gbranching  or

efﬁgigﬁléryé.g?]lg e absence of the carrier. Since

on requires that the antigens cross skin in

a sufficient quantity to unt an i nmune response,
thi s approach al |l ows tranﬁéﬂ?&?—&del ivery of an

antigen for
[0193] This experiment demonstrates the performance of a peptidyl carrier for imaging

of a specific antigen. In this example, complexes of one of the Essentia peptidyl carriers,
KNR2, with optical imaging moieties and modified antibodies targeting melanoma are

suitable for topical detection of melanoma.

Backbone selection:

[0194] The positively charged peptidyl backbone was assembled by covalently
attaching —GlysArgy to polylysine MW 150,000 via the carboxyl of the terminal glycine
to free amines of the lysine sidechains at a degree of saturation of 18% (i.e., 18 out of

each 100 lysine residues is covalently attached to a —Gly;Argy). The modified backbone
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i mmuni zation. Since this approach does not require
coval ent nodification of the antigen and need not
w0 pooslssevi ral gene transfer, a nunber of advaPCEHUSR05/006930
arise in terrrs of safety stability, and efficiency.
Exanpl e 85] This expe ment details ducti on of
Wﬁ%é@%ﬂed %%npéfélﬁucamm YRHPE W Pﬂm?ﬂ% 3fppiséy%mrc§¢es1gnated

%@5 M CR&mIE] Co goi%%?s”m) SHthd %%&sﬁ@éﬂd 25 il é(agrg, l)ot.

num t oxI ns. upl'ihg of pol yethylene imne

[ TATfrasrrent cogﬁRgl%?hﬁlﬁ}g t[0018 The EAT fragg B domain,

haoki 3alths51391% 1ns @éHtﬂMArv%ép&) fly attach
g%f%ﬁ%llved(&g} iIRERALSN SRERRSGH MAJ PR vallifly attached to a

shedicpel yEEDO {18 aug)n dleﬁnﬁMWdl ()009 ofia B coyplipgl asdgidive to generate a

o0 B B Bt Sl AP, A s nt v
d& &Sﬁm%%h%hgo‘fﬂ@feﬁ?ém& a§'1a Rdni N whkreth Y J¥ERnd@Syas ATGC-J
t he was adjusted to ~5 by addition of

(delsgnatﬂdu oAheC- bohqnlc@f@rtb) wEbCTl sprgentmeoparvatsnjly wieched Texas Red

B S ST RS R0 g TS TR0 B SReBM B 2Y rpiperems of
Ghﬂgﬂ)’tﬁpMeZs&iﬂ)m‘t{lﬁ)ékB\ﬂth@ CAbumdrdgrail 8f ATEIES aXd IenCddmplexed with
hei ght) of Sephadex G 25 ( Anersham Bi osci ences Cor p.
1'Pp gigt &&N%gn @ tofal |V@blm~°n of 289 jmigrqliterppE deapazed water to
r | I
t%l Hrﬁha t L(?)iﬁgl% %’g@é\%%ﬁ%b%@%g{ gglgﬁgrx‘?%%%%ﬂexed for 2
mTrhEess {Thn dasrudhngmepllekgs whret pplied td hydlra%BSCelhmt Hmdan Melanoma

hi
sieatnd bt el ek (S aeiRsR L s ORI 086 Hamer LS SGkinapbated for
mtRhs BeHRS 1?&9%@@%' &didafod e fﬁf&‘é‘s@@hcel stk WeRbs BYightfield

successi ve app tions of 1 m PBS. Fractions were
distpibution efimelanbma Ipégrhént s thersemediedd. sAddigorod corteol§ mithout3ATGC-J

ncl udi t he reaction vol une. Subsequent
Orf‘?”ﬁl?:‘ﬁl{gﬁgg%éwewireﬁ?s.%e{“@ﬁ *The fractions eluted were
assayed for UV absorbance at 280 nm Fractions 3, 4
S5 corresponding to 5-7 m defined a nodest
absor bance peak. Al fractions were |yophilized and IR
[Oslpé]ct The veii-eovaAde comphexes hifiorded e disstibhutiogpudnhaloptival imaging agent

i, bflciyeB7iPe ctopis of o iy dePaeheoriihithen SromieeioaRon of the

cdM186esShRE Ghselbe %f’ B4R &ndad. hu%réﬂ&éwamly dh REmplexes followed a

conj ugate of the TAT fragnent and
distribution that matched that of the pigmented melanoma cells, as depicted in Figure 9.

Conclusions:

[0197] This experiment demonstrates the production of a viable complex for transport
across skin and visualization of melanoma through optical techniques using a carrier
suitable for topical delivery. Such an approach could be employed for example in
conjunction with surgical margin-setting or could be employed in routine melanoma
surveillance. Similar strategies could readily be employed for topical diagnosis of other
skin-related disorders as well, as will be apparent to one skilled in the art. Given the very
high sensitivity of optical imaging moieties, significant promise in improved detection of

these disorders could be afforded through these non-covalent complexes.
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[0189] Another iteration was run using the TAT

fragnment GGGRKKRRQRRR (11.6 ng, 0.007 mmol). This
wW@pwang43eas cal cul ated such that one in 30 of P¢EUSHDS/006930

anines woul d be expected to be reacted with TAT

108PFl) Fia usdPplopd et | OmMASTAHCT RNRGHeRS gt yherein are for

V

ilbfEke SERSH 50 IS v RRRIAER S, Sihgl) ATt Rreof wil
bd Fuggsstad o @ersiu gitilled) noftlﬁ)blylaylélane ta be Tdudedagmbint the spirit and

[0190] . To qutl ysin
PUFHiSH: Of: é%l&r?é’pﬁPWOf S&prg ﬁ%ﬁ ﬁégendﬁﬁu C?aﬂﬁl 5%3@&&%05 patents,
ar@A% 1%%%%3‘610&54 ita: heQelﬁgfb REYBYy inkbi9Braeddo %f&eﬂ@a in their entirety

: e resul ting reactlon m xture (p

ﬁmaﬁpummsmstlrred at RT. The reaction was frozen at -78

OC overnight. The next day the reaction m xture was

thawed to RT and the pH was adjusted to ~8 by the

addi ti on of saturated sodi um bicarbonate. The reaction

m xture was applied directly to a Sephadex G 25 col um

constituted and standardi zed as descri bed above. It

was eluted in seven 1 nm fractions starting after 5

m . UV 280 absorbance was taken, revealing a relative

peak in fraction 2,3 and 4. IR of the lyophilized

fractions reveal ed the characteristic guani di ne peak

(2800-3000 cm 1) infractions 1-7. Fraction 1 had a

strong peak at 1730 cm+1 and nothing at 1600 cm 1, for

fractions 2-6 the opposite was true. Thus, successful

coval ent attachnment of the TAT fragnment to a peptidyl

carrier, polylysine, was confirmed. [0191] The

coval ently attached TAT fragnment and PElI (PEIT) and

the covalently attached TAT fragnent and pol yl ysine

(KNT) were subsequently m xed with botulinumtoxin to

form a noncoval ent conpl ex as bel ow. G oup | abel ed

"JL-1": 2.0 units of Btox-b per aliquot (i.e. 20 U

total) and PEIT at a charge ratio of 4:1 were mxed to

honogeneity and diluted to 200 microliters with

phosphate buffered saline. Goup |abeled "JL-2": 2.0

units of Btox-b per aliquot (i.e. 20 Utotal) and KNT

at a charge ratio of 4:1 were m xed to honogeneity and

diluted to 200 microliters with phosphate buffered

saline. [0192] After noncoval ent conplex formation,

particles were centrifuged at 12,000 x g in
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a rotary mcrocentrifuge for 5 mnutes, then
resuspended in 20 mcroliters of deionized water and
werapossted on a Gernmani um attenuated total rePCBUSENE®6930
cell for IR Presence of Btox-b in the conpl exes was
thus confirmed. Overall; this experinent confirned
W I enes could be applied to other
efficiency factors and the resulting carriers can be
conpl exed with a biologically active agent - in this
case botulinun1toxin - as in prior exanples using

. & t
br anchi nglor | eRiPERaHEY: grBapane ebipdiesib {878 sotsnmich does
ndt ﬂ%?éﬂeﬁﬁ@éll}ﬁa@{épﬂ%ﬂ %Ilfe‘:%set le®clp ﬁﬁci QCARRE Fhith c@nﬂ)%@éé aiyésmvely

carrier for | magi ng of a SpECI ic anti gen. In“th

chergediblackboneipvieg e@a@fed pn@tlmlyph@gaé benching gequps awl which is
oot P TPl gt TBRE iR 53:8ion between

thé QirrfeP Ml belbEE411y0MRti0E pfmélﬂmm cd¥agdbone sel ection:
[0194] The positively charged peptidyl backbone was

assenbl ed by covalently attaching - Gy3Arg7 to
pol yl ysi MV t J
gl yci ne F% freé an‘?’gge)lg&gcctoa(ﬁng@%g%@gl@ g?nr?s(:%g{p offiton

proeideegreaier Gatsdemtidl dolivdry bﬁﬂﬁe(blolegl,callﬁaai% podteidaehtilOn the
lysine residues is covalently attached to a -

agentinAhgysenoaf thoearfiffed backbonewas desi gnated "KNR2".
The control polycation was unnodified polylysine
(designated "K2", Sigma Chemical Co., St. Louis, M)
of the sake siAe:ompdsﬁmmm:dohhnganelaierm POiD3he Biologically
nmur i ne%n?jg | onal . ant body to a conserved hunan

ackXe B TAReUCHEMSsi de 2, (1gG3, US Biol ogi cal s,

Swanpscott, MA) was covalently attached to a short

pol yaspartate ani on chain (MAN 3,000) via EDC coupling

as above 4.0 geAepmipesitionlerinprsing edonmprotbivdpneslegnadiéd

S Gang2Asp: . Addi ti.onal | ani oni ¢ i ma en
biglgieg e aote R e e SRS 2 g gl AR biibone
hatiify fiabhd sﬁmgeaﬁﬁgewmm% g}oﬁﬁﬂaﬁM%ﬁHﬁé préSEEGndin effective

henceforth) with "“representing a covalently

AU &retcanml qhéwem, wdetsith W@ssqcat@n@ewéé%camer and the

odI nds For xperinment, 6.35 m crograns
bl@?’ {;ﬁf@’ea nt1s8%c|3va?jen\%th 0.1712 nicr ograms of

ATGC-J and then conplexed with 17.5 micrograms of KNR2 -

in a total volune of 200 microliters of deionized
wat er to &tt aif camppsitipn pegordingfo claim 4 wherein the composition

prgxélrdeé gremﬁa'alﬁ-ﬁ%al 'd%’g‘?ﬂre bl6 gﬁhl)f}; %tﬁze‘@@&t‘f@l‘éﬁ@é(ﬁqhe agent

in the absence of the carrier.

6. A composition according to claim 5 in which the biologically

active agent has a therapeutic activity.

7. A composition according to claim 3 in which the therapeutic

protein has a molecular weight of at least 50,000 kD.

8. A composition according to claim 1 in which the backbone
comprises a positively charged polypeptide.
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m nutes. The resulting conpl exes were applied to

hydrated Cel | Tek Human Mel anoma slides and contro
w@edos/08i36Cyt okeratin Slides (SDL, Des Pl ai nes, PCT/PSENH006930

i ncubated for 5 m nutes before photographic eval uation

of fluorescence distribution versus brightfield

di stribution of nelanoma pignent in the sane field.

Addi tion conyr ; ~ j {
wer e al sgb'enpl %\ycg) . oﬁfn‘gﬂ?%grﬁ?%éﬁaﬁ#ﬁ‘éﬁ%}ﬁ@h&%\%ﬁ%%@ﬁ@
canprideex essidlélg chagedpolypdptide hitviap acfiolbtidaropéightadf from about

i magi ng agent that followed the tropismof the
1%%@&‘19@3’9u§j]e?9%9@9-ve rat her than the distribution of

the conpl exes in the absence of the antibody. More

not ewort hy, the conplexes followed a distribution that

mat ched that oA dongopitignentoedingté alaom8 in efhich thabackbone

depicted i.p Figure 9. Concl.usians: 197] Thi
CERRIsET feRti N s P S HIe BrORE Arh it MO fiom about
250008 ohOf 200 8EPOrt across skin and visualization of

el anonma t hrough optical techniques using a carrier
suitable for topical delivery. Such an approach coul d

be enpl oy for exanmpl.e in canjunctiog.w th.surgical
mar gi n- set t'i nngCronE’g’t%ltlan B‘écoéﬁ??‘ﬂ# g%/‘g&milﬁ 17 8% (fhntge Backbone
cOMBIrRBPHPoSitV P bhél@é@?@ly&pﬁ'db ﬂﬁviﬁ% h3hE18E RS WARhDS from about
readi |y be enployed for topical diagnosis of other
1Q9&09ip@bgwkkﬁgh, ders as well, as will be apparent to
one skilled in the art. Gven the very high
sensitivity of optical imaging noieties, significant
promi se iIR.i npA®eeposigbeatdopdingto tlags 8 iflindiuhdae badkbohe
be afforded through these non-coval ent
coisee Besitively gharged palylysider st ood that the exanpl es
and enbodi nents described herein are for illustrative
pur poses only and that various nodifications or
changes i18.l i gAtcontpesition avdording ¢éo clamge2 ireerhioh thebskhane

skilled in the art and are tq be included. within the
compgs & DO e TP RS haiae ¢ BIRlsauliT SR b SRTLADOut 10,000
to abd\f 1250p@ded claims. Al publications, patents, and

pat ent applications cited herein are hereby
i ncorporated by reference in their entirety for al

CMHAT |S CLALMED I S: .. 1. . A iti
PPt o1 s EASCBEPUNPR e Ridifg 1 HRGT BT thieBihebaskbone
comipBibes NFIsABRY} EfeakddpoRylyhe RAvaREa el ISRER Wt b$ fRRthdut 25,000

carrier which conprises a positively charged backbone
to abekilZP000ached positivel y charged branching groups
and which is present in an effective anount for
transdermal delivery, wherein the association between
15. A composition according to claim 12 in which the backbone

comprises a positively charged polylysine having a molecular weight of from about

100,000 to about 1,000,000.

16. A composition according to claim 1 in which the backbone

comprises a positively charged nonpeptidyl polymer.

17. A composition according to claim 16 in which the nonpeptidyl

polymer backbone comprises a positively charged polyalkyleneimine.
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the carrier and the biologically active proteinis

non-coval ent. 2. A conposition according to claim1l
wob@soes436t he conposition provides greater tranBAEURBNI5/006930

delivery of the biologically active protein relative

to the agent in the apsence of the carrier. . 3. A

conposi ti i*ﬂ acdegmegitioy agearfing 30 PW%%&% the

poly%fﬂc?fgﬁ&hﬁﬁ'é {S)élﬁ,q:}t,éﬂy}qemﬁhﬁi' n has therapeutic activity.

conmposi tion conprising a non-protein non-nucleic
acid biologically active agent and a carrier which

a1 hched !t IBIPRcHioR GRTBPaAC LG BDOREIRa i ch

pdl§etRyIea&Hind KhsAnEbE AL W¥ghiedrTith abQft 10108038 866® 2,500,000.
delivery, wherein the association between the carrier

and the biologically active agent is non-covalent. 5.

A conmposition according to claim4 wherein,t

compon ¢ 3 pr Bvodiefiaaerefe Salb TR Beidasy o
pdlhehendiainetak laymaetilewagridf ffozh about & 00,000 AeaRrAeN1300,000.
the absence of the carrier. 6. A conposition according

to claim5 in which the biologically active agent has

claim 3 o Sncre e eodipRIEBah AR M ARERIAL ™ 1 ©

polpdthyluhaimineetiag Atmelbodar weight ofTthnd @Bout B00,800 £ about 1,400,000.
conmposition according to claim1 in which the backbone

conpri ses posi tively charged polypeptide, 9. A .

conposi ti acéé‘PH}PH@%lPB aﬁ‘f(’g&ﬁg g0 Plﬁio i W%E‘%éhﬁ SEKBOERIMprises
T b e R LA oups
inders@deroDOseletd fitone or(Rlydd t(anghe A6 T diThand: fragnheitsth8rebfi, and

ich th k i itively charged . . .
AR TI0 R FRGRED) BEes URRRrin ‘grch 8 gt L isan
inBegeLO0TR 035 abdut D02 B8 Qubstipt #2 BARPSAdnAY 2AGAQHERY of

to claim8 in which the backbone conprises a
frerp bt ietoyabewatSged pol ypepti de having a nol ecul ar
wei ght of from about 100,000 to about 1,000, 000.

23. A composition according to claim 22 in which the positively

charged branching groups are independently selected from groups having the formula -

(&ly)n1-(arg)nz.

24. A composition according to claim 23 in which the subscript nl is

an integer of from about 1 to about 8.

25. A composition according to claim 23 in which the subscript nl is

an integer of from about 2 to about 5.

26. A composition according to claim 23 in which the subscript n2 is

an odd number of from about 7 to about 17.

27. A composition according to claim 23 in which the subscript n2 is

an odd number of from about 7 to about 13.
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12. A conposition according to claim8 in which the

backbone conprises a positively charged polyl ysine.
waAo0sMs4senposi ti on according to claim12 i n whPChUs1ve5/006930

backbone conprises a positively charged pol yl ysine

havi ng a nol ecul ar wei ght of from about 10,000 to

about 1,500,000. 14. A conposition according to claim

12 in whi th | it POS iy ;
char ged 5%?y|ygfﬁ@ﬁﬁgggﬁéﬁgﬁﬁ%$ggﬁﬁar mg%gﬁ¥ﬁg¥ﬂ¥?%ﬁ¥ng

gréfBuire 28eAEDrom HNOGTA TlanAagdidits thereof\ conposition
according to claim12 in which the backbone conpri ses

el ant o 54 ork 4BRS HOBASH 06 LB 25 PoUbiehats otsheds
poSRRR S A QU RELBIY 8usQurs HAVITAT i cih&hdt v O ae kbenaa

conprises a positively charged nonpeptidyl polyner.
(glyJ,-RGRIVIRB QYRR RAeliikc led)pn'éGRKI‘éR&Q&%&(glwq,m ch the

(e ER R A B0 SRR 3520 AreiRh bddédeqtty an
infeBerCofatdh Do R0, Whi ch the pol yal kyl eneinine is a

pol yet hyl enei mi ne. 19. A conposition according to
claim 18 in which the polyethyl eneimne has a

nol ecul ar i ght f 0 , t .
2,500, 0002920, Rﬁogﬁop%%@ﬁa?g%afé‘ i‘gfg??‘%gﬁ?% A the beanching

oropscdie Wheenpapadel Py enqipdion ragmenid theekafcul ar wei ght  of
from about 100, 000 to about 1,800,000. 21. A

conposition according to claim 18 in which the

pol yet hyl gnei mj : : ' .

5007000 + 5 abot ER e ARG B A Sl hichRBARRNy
chafped rpdi yigertcomplia¢sm golypepiitie.ch t he carrier conprises a

positively charged polynmer having attached positively

charged branchi ng groups independently selected from -

Cgly)n | -G%Tg) A%bﬁqﬁgiﬂ]ﬁiyﬁ 1&br@hg td EageNtSwhids 'ﬂ?é’ﬁc%lyﬁd%ﬁde is

Ant ennap a PTD a ragments or mxtures thereof, in

seldotedtrdrh @olylysses pilyangininies, amd polgtosgighingsf from 0 to
about 20, and the subscript n2 is independently an odd
i nteger of fromabout 5 to about 25.

33. A composition according to claim 32 in which the polypeptide is a

polylysine.

34. A composition according to claim 22 in which the polymer
comprises a positively charged nonpeptidyl polymer.

35. A composition according to claim 34 in which the nonpeptidyl

polymer comprises a positively charged polyalkyleneimine.

36. A composition according to claim 35 in which the

polyalkyleneimine is a polyethyleneimine.

37. A composition according to claim 4 in which the backbone

comprises a positively charged polypeptide.
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23. A conposition according to claim22 in which the
positively charged branching groups are independently

W@ e84l fr om groups having the formula - PCT/US2005/006930
Cgly)nl-CaTg) 112. 24. A conposition according to claim

23 in which the subscript n e e f fro
about 1 t3. abo‘ﬁtCOEIPC’%QOE ACCEEA%%EH % b F’J&ﬁ e bagkbone
co?rl s a%gcl)ﬁﬂ&é@? Eﬁd}%é({folgb%ﬁﬁé hlinga lmdléclﬂ’aﬁ weIRITHoR about

A conposi tion according
10,@0ctb about2350000Mhi ch t he subscript n2 is an odd nunber
of from about 7 to about 17. 27. A conposition
according to claim23 in which the subscript n2 is an

odd numbegg of Arcggfrp@QEHﬁ agcokﬁngﬁpélhmi 37 ?@whﬁh the backbone

conposi tion according to claim 22 in which
compaiseha posigvedy phargccbpcﬂgpmdeha\fmg; armqﬂ&cu'l’aﬂvqgm of from about

ments t 29. A conposition according to
z(ééﬁhh H%EﬁL&g% the attached positively-charged
branchlng groups are HI V-TAT fragnents t hat have the
formula (gly) p- RGRDDRRORRR- (

( gly) p- YGQ(KRRQQRRp()gﬂyI) 8cco 1ng g;p 91;11@1 KRIRORERh teg Hackbone

cogqpqs% gggsfl{a gﬁy ]cﬁ (gpflgp?gﬁg B%wﬁé\g n?oeig&lérrw&glﬁ%qmﬂ gbout

1005009rt6 1aB8utt 10000,G00M 22 i n whi ch the br anchi ng groups
are Antennapedl a PTD groups or fragnents thereof. 31.

A conposi tion accordlng to claim22 in mhlch t he

posi L1 vel v changsh Bk TR FAPL] 88 37 APLHRARA! BRibone

32. A conposition Becor arm

cgirikpepbodevils chﬁgatpcﬂgllyﬁmem pol yl ysi nes,
pol yar gi ni nes, and pol yornithines. 33. A conposition
according to claim32 in which the polypeptide is a

pol yl'ysi ng, 34, eémg, FROR hidoPhin B 6S QLG Y id %h{%h?%h%a%%bbﬁb

whi ch the pol yner conprises a positively charged
commmomﬂelspdiasrwpolﬁﬁsme\hmmmoﬂmtaram@t@rf frgt about 10,000

to abod 1300 bgo! Whi ¢h the nonpepti dyl

43. A composition according to claim 41 in which the backbone
comprises a positively charged polylysine having a molecular weight of from about 25,000

to about 1,200,000.
44. A composition according to claim 41 in which the backbone
comprises a poéitively charged polylysine having a molecular weight of from about

100,000 to about 1,000,000.

45. A composition according to claim 4 in which the backbone

comprises a positively charged nonpeptidyl polymer.

46. A composition according to claim 45 in which the nonpeptidyl

polymer backbone comprises a positively charged polyalkyleneimine:
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pol ymer conprises a positively charged
pol yal kyl enei m ne. 36. A conposition according to

W@ k@s084361 i n whi ch the pol yal kyl enei mi ne i s a PCT/US2005/006930
pol yet hyl enei mi ne. 37. A conposition according to

claim4 in which the backbonge conpr.ises. a positively

char ged (3 ypebtPgrosiizon chﬁﬁ%@;‘@?l%fi@c‘@%&ﬁ to

polyaﬁh@ér{é‘i Helidla YolvERvidaginiagkbone conprises a positively
C egfig

arged poly e having a nol ecul ar weight of from
about 10,000 to about 1,500,000. 39. A conposition

according.to claim37.in which the.b b '

a positi \g/%t y ¢hergRepiigh %8@?’?%%’ ‘ﬁ%wlia gmgv?lﬁﬁ]ﬁﬂ%m Iafes
polRiEMnehink had afoPsHula2 e of GoaPéut 10,860:0M3ut £800,600.

conposition according to claim37 in which the

backbone conprises a positively charged pol ypepti de

havi ng a | ecul ar wei.ght of..from,aboys. 1 Q0to

nbout 1 6o, oabectindhétticetiutd ATARAT MRS oF i m
poBéthylentthiab hhd18 nodsdehe Reei @R BP fofsboat PAGOG0 téelbiut 1,800,000.

charged pol ylysine. 42. A conposition according to

claim4l in which the backbone conprises a positively

char ged lyl ysi ' cul.ar [ from

about 10,7000 5%0§§B%$H§?%ﬁg¥%%%g(%§31£?§5%%§%|% on
podedn/dicligink bach aioteodlar iweight o€ FrotaebonbSGiertetoch OB 1,465000.

a positively charged pol yl ysine having a nol ecul ar

wei ght of__from about 25,000 o ab?ut ,ZOﬁfBOO. 44. A

conposi tidn actEYEPeRiemacePLing tprclaim i Which e carrier comprises

o QAR AR AT 1 BERII e pltiay s bt g
independenily 0€16¢t0d Gomd S(glAnc trplas HIVehA T @od fdigmgnisdhatet, and
heiesit B0P BB PREIRS SATBH S5 DS R
intebd o 0 o MYuE Do 14 thOaRReiHtGRlis Bk éfﬁl%n@jﬂﬁrkb&ﬂﬁltegeg of

conprises a positively charged pol yal kyl enei m ne: 47.
frazo Alpos dtte ebow@8or ding to claim 46 in which the

52." A composition according to claim 51 in which the positively

charged branching groups are independently selected from groups having the formula -

(gly)n1-(arg)ns.

53. A composition according to claim 52 in which the subscript nl is

an integer of from about 1 to about 8.

54. A composition according to claim 52 in which the subscript nl is

an integer of from about 2 to about 5.

55. A composition according to claim 52 in which the subscript n2 is

an odd number of from about 7 to about 17.

56. A composition according to claim 52 in which the subscript n2 is

an odd number of from about 7 to about 13.
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pol yal kyl enei m ne is a pol yethyl eneimne. 48. A
conposition according to claim47 in which the

w@oiopes43yl enei mi ne has a nol ecul ar wei ght of fPONUSIPOR006930
10, 000 to about 2,500,000. 49. A conposition according
to claim47 in which the polyethyl eneim ne has a
nmol ecul ar wei ght of from about 100,000 to about

1, 800, 00057, 50. A RomPBRASH héRRIIAE EPEIBInD 91 IPwRICRIHS Bréndting
whi ch the pol yet hyl enei m ne has a nol ecul ar wei ght of

growmnare baedteHONIDY -Td Taasufragipettothe®of. 51. A
conposition according to claim4 in which the carrier

[ itivel.y ch d '
pos 1 vel S chas SRBPET AR A RD GF SLAT RRUEKAAE Y Rehes
posRIVeERL &frdddWiinchin@! gtoddsare HIV-TAT fapthehfsagargatsthe formula
thereof, and Antennapedi a PTD and fragnents or

() x RGRIADRREREIR (2l (lydhY CREISRBOBRK{elq) 0 s an

(e BRI RRIGE By Pt ot E BT SED lopfichy an
in@er SArorA0@eRPOSi tion according to claimb51 in which

the positively charged branching groups are
i ndependently sel ected from groups having the fornul a

- Cgly) nHafTg) 1 - ot Qi i i
52 1n’ wni oh 1 no: SRR pr AR SR B P bl

gratyssdre Antemnayiliet PBD gbeupsAr dagpmesistthareofaccording to
claimb52 in which the subscript nl| is an integer of

fromabout 2 to about 5. 55. A conposition according

to claim inA%fn%BsiﬁBﬁa?d%?@i%%it@&Al\aﬁ@Siﬁl;ﬁﬁi,cﬁqge PosBRLy

of from about 7 to about composi tion

chacgedrpol ymgertcomptisésma ypaptidai ch t he subscript n2 is an
odd nunber of fromabout 7 to about 13.57. A
conposition according to claim51 in which the

branchi ngg@r oOURSoRBsiEi6h 86doRdink k@ BMith ¥6 T \hiRRdhe polypeptide is
fragnents thereof. 58. A conmposition according to

sebdctadrfraT pplylwshieepol yeagiaineadirdyprpibeines, ged polyheipguginines.
branchi ng groups are HTV-TATfragnents that have the
formula (gly)p- RGRDDRRORRR- (gl y) q,
(9ly) p- YGRKKRRERGIRpOGtiyh @ccobding to claim 61 in which the polypeptide is a

poiylysine.

63. A composition according to claim 51 in which the polymer

comprises a positively charged nonpeptidyl polymer.

64. A composition according to claim 63 in which the nonpeptidyl

polymer comprises a positively charged polyalkyleneimine.

65. A composition according to claim 64 in which the

polyalkyleneimine is a polyethyleneimine.

66. A composition according to claim 4 containing from about 1 x
102 to about 25 weight % of the biologically active agent and from about 1 x 107 to
about 30 weight % of the positively charged carrier.
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(gly) p- RKKRRQRRR- (gl y) g wherein the subscripts p and q

are each i ndependently an integer of fromO to 20. 59.
wo2@enpesi tion according to claimb51 in which PEEUS2005/006930

branchi ng groups are Antennapedi a PTD groups or

fragnents thereof. 60. A conposition according to

claim51 in which the positively charged pol yner

conpri ses pol ' Iof | i Bg

to clain1gg injxggghﬂ%ﬁédg%?ype ?gggﬁfgbgnggfgégégbn1
pol yl ysi nes, pol yargini nes, polyornithines, and

pol yhonoar gi ni nes. 62.. A conposi,tipn accordi.n 0. .

i al m 61 Ph whicHEREsEI S ERREde ing 1Bartyy Sehiplogeally

aclive QRGRERI ik b PBnAGEAIEkAY tO claim 51 in which the
pol ymer conprises a positively charged nonpepti dyl
pol ymer. 64. A conposition according to claim63 in

whi ch th tidyl..pal . i ses . i1ively :
char ged pilyal ByiBmesiRRateEaing R0 BB o8 if vBiiihe BFtalimgm toxin
istselebledifBnBotulinhiteiin béitypes xabkyl BNBi FuAed. s a

pol yet hyl enei m ne. 66. A conposition according to
claim4 containing fromabout 1 x 10 20 to about 25

v 9Nt % 9! 5 SRR ALLRASLKRAZF Ty B By roin
cah@isged boailihuertofin.deAvatdrt rol I ed rel ease conposition

according to claim4. 68. A conposition according to
claim1 in which the biologically active protein is a

bot ul i nu oxXi R. , i L r:di t i .
66 i whi oh ¢ he SarriofaPRRgy @ LaBE R Wh e Bolifim toxin
cdmyprides aweoohdnamt betutihypesxihA, B, C, D, E, F and G 70.

A conposition according to claim®68 in which the

bot ul i num toxin conprises a botulinumtoxin

derivatives 71A 1A £ ABAR{tA0n 3¢ bMpDGtib? aé‘do?diﬂ% RBc1hith 1 to a
whi ch the botul i numtoxin conprises a reconbi nan

subgetctibompmisinga idavicd for dAlikéringftbe bimdgicallytactive agenbéindsa carrier

Wﬁl%ﬁ%gg{ptrilsgsna ];?0%1 e }If a%rée% b%lcﬁl)orrrlle Jha%l%g%ttached positively charged

branching groups and which is present in an effective amount for transdermal delivery.

73.  Akit according to claim 72 wherein the biologically active agent is

a botulinum toxin.

74.  Akit according to claim 72 in which the composition is contained
in a device for administering the biologically active protein to a subject via the skin or

epithelium.

75.  Akit according to claim 74 in which the device is a skin patch.

76. A kit for administration of a biologically active protein to a subject
comprising a device for delivering the biologically active protein to the skin or epithelium
and a composition comprising a positively charged carrier having attached positively
charged branching groups independently selected from —(gly)ni-(arg)n2, HIV-TAT and
fragments thereof, and Antennapedia PTD and fragments or mixtures thereof, in which
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subj ect conprising a device for delivering the
bi ol ogically active agent and a carrier which
W@ ovpossses a positively charged backbone havi nBCT/US2005/006930
attached positively charged branching groups and which
resent in . an effectiye amount far transdernal
thgap spapinl isgn infeger offraump P &9 al?f 85~;3rné| the Fabsgeng 1f indgpendently
0kt 12 el QMBI
fbft SR HaAGEONES BUBY 4% e kB TAK bt A th i
ambiht diohegicdlly atisle pratein fisomorachvialenst eri ng t he
biologically active protein to a subject via the skin
or epithelium 75. A kit according to claim74 in
whi ch thezgevi g &c@r&ﬁ% 10 dPRECTH in APhiciMHel devicBlis a skin patch.
adm ni stration of biologically active protein to a
subj ect conpr|5|ng a device for delivering the

ond 2oty tiunéheRbP i SinsadSiSeRaly afRimien Which does
néi3hérhfutibAW d1ekr BldoANEDsPRS L ity & k%;s&@bﬂ@ﬁsa@%lﬁtmgapmymg to

groups independently selected from- (gly)nl-
theskinoxEpidinel i efile suljeetikes pr@fem HRPINHICE AR afp@cnnapf We amount
otaeh%os&t & nt Sed C r)%tﬁ%figgxgm% %Vel d:'?l?rgeg%%%l%%og&ha\gﬂ% attached

pédit@veiS}U&&@gddﬂiraﬁtﬂuﬁgﬁgl’oﬁpb? m%anﬂllesasmlaﬂdﬂ bt 6 elie @frier and the
fromabout 5 to about 25, wherein the association

bigkngigadly agtive Rratein Smoar@valRE. bi ol ogi cal |y acti ve

protein is non-covalent. 77. A kit according to claim

76 in which the device is a skin patch. 78. A nethod

of admi ni 3.eri nﬁgmﬂh»klmlcag'dmgltb ylaan t7R wehepeintied conyuisition provides

does not t euti Iy alte bl ood Iucose l evels to
grga@wfr@é?meei Hﬁﬁ‘i’%}’ ﬁé el e&wly%c&apw @ntrsla%lﬁ%tostEP Ast in the
a‘t?s@h er}gltﬁé%%nqgr the subject the protein in conjunction -

ective anmount of a positively charged
carrler conpr|5|ng a positively charged backbone

wher o LG acodRran pomir BEHATL BEPFieh A AhRERany active

protedh REN théapdtRGictiv@y. Protein is non-covalent. 79. A
met hod according to claim78 wherein the conposition

provides greater transdermal delivery of the

the absentk’ of e feBb iGN NkBnTx wuBst LRub s 20
bieloidall Active alg@hﬂtb atdﬂlBJ ot nggisod toyicalty hprdyiap @b tHekihas
egltlillglru?nq(?)lfl‘ttﬁecsu%f etc{ the blllolo gically active agent in conjunction with an effective
amount of a positively charged carrier comprising a positively charged backbone having
attached positively charged Branching groups, wherein the association between the carrier

and the biologically active agent is non-covalent.
82. A method according to claim 81 wherein the composition provides
greater transdermal delivery of the biologically active agent relative to the agent in the

absence of the carrier.

83. A method according to claim 82 in which the biologically active

agent has a therapeutic activity.
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81. A nethod of adm nistering a non-protein
non-nucl eic acid biologically active agent to a

W@ apegeconpri sing topically applying to the BKI/OSI05/006930
epi thelium of the subject the biologically active

agent in conjupction with.an effecjive.a nt.qf a .
posi ti vel&* ch B@@O@#F?&n&t@r?ﬁ?ﬁnséor@ @I%@ﬁeﬁ’ﬂ@wﬁaﬂy active
prGRA! Qﬁ%ﬂ?& RO m%e‘r&gt_o@hé 80584 iR Sbhbd&lioh &J’ﬁ@aﬁﬁﬁg both
ranchi ng groups, erein the associ ation between the
coagoneres. and the biologically active agent is
non-coval ent. 82. A nmethod according to claim 81
wherei n the conposition provides greater transdermnal
delivery @f thenRiiQosicsaidg/oatdinVed iaGeith helbadlbyieallPactive
the agent in the absence of the carrier. 83. A nethod
proteiroandi cayier erecddaninisged separstadn ta the subjettogi cal |y acti ve
agent has a therapeutic activity.84. A nethod
according to claim80 in which the biologically active
protein aggd CaA krieBioddcBoriEtip 10 chdir $3intvehiéththebidlpgicklly fictive
a conposition containing both conponents. 85. A nethod
prefeboand; catyiar erecadapinisiwed 1o the etiedt fiea BPBPeHiemefainEeboth
rotei.n and carrier are adm ni stered separately to the
cogﬁghég%. 86. A nmethod according to claim83 in which
the biologically active protein and carrier are
adm nistered to the subjec¢t in_a conpositi

cont ai ni nig- both meHpsiArENdans grlam mwﬂaclg%g&iﬁpaigalbbacﬁve
agEhPrd Hrdiek Qrev%lh‘ﬁﬁis{ep& %g%la% Ak %ulﬁ@ét.' ve agent and

carrier are admni ster separately“to the subject.

88. A nmethod according to claim80 in which the

conpositign is,a controlled release conposition or.. .

sust ai _ne088r el eés@‘?thﬁiﬁﬁf?F g fp CIS’QI_.I g%_ ngwgﬁhea%’&?(&?tﬁ)é‘ 15a
cohRoRbPieBa83cdnihoMtionbrishfaited RISt tOpdsitich. cont rol | ed

rel ease conposition or sustained release conposition.

90. A nethod according to claim80 in which the

t herapeutjc protei.n s a botuli.n OXi n. . A nmet.hod
accor Si n 91‘ opc?\d{fﬂ?ﬁﬂg a?“r?falﬁ{% g%aflﬁémg%bli( ‘b’ﬁcﬁi&ﬁ ?O&W%Itf%l 154
co‘éﬁbﬁgd %ﬂaaéé SRR PR thiA¥d Fel&RE 0bMpesitidh. B, C, D, E
an

90. A method according to claim 80 in which the therapeutic protein is

a botulinum toxin.

91. A method according to claim 90 in which the botulinum toxin is

selected from botulinum toxin sérotypes A,B,C,D,E, F and G.

92. A method according to claim 90 in which the botulinum toxin

comprises a botulinum toxin derivative.

93. A method according to claim 90 in which the botulinum toxin

comprises a recombinant botulinum toxin.

94. A method according to claim 90 in which the botulinum toxin is

administered to provide an aesthetic and/or cosmetic benefit to the subject.
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92. A nethod according to claim90 in which the
bot ul i num toxin conprises a botulinumtoxin
walerswsssve. 93. A nethod according to clai m 9BCT/IS2005/006930
whi ch the botulinumtoxin conprises a reconbi nant
botul i numtoxin. 94. A nethod according to claim90 in
whi ch the botulinumtoxin is adm nistered to provide
an aestheg4c a
SUbj oot | 95 A ot oo ARERAAEIAIREI 00 i iR botylinym toxinis
adnkieistené¢d ol the saltject ifor firsveatinn ni sdectich ¢fsytiptorssiiseciated erith
reventi on or reduction of synptons associated with
CTRESPASTANN € anpi ng. 96. A met hod according to
cIa|n190 in which the botulinumtoxin and the
positively charged carrier are admnistered topically
to a sited@®n tAenetth@(baQ@br&lmtOslepe%Q in \gmch therhotiogim toxin and
acca [ inumito
g ey Erded o RS S8 s B pe plg R A P AL oF S
subpi.cally to a site on the subject other than the
face. 98. A conposition conprising an antigen suitable
for imunization and a carrier which conprises a
positivel y, cha a t.ach
ehar ged oA m&glg&h&?%&od“ %o V&‘gélﬂﬂw}n &}ﬁleg g}]efo%%ﬁﬁﬂxﬁéaelo\hn and
thebbeitivdly ehapditdrribodre bimfiastieretadpickdlyi to @rsite owliey fibfect ber than
associ ation between the carrier and the antigen is
thadaeecoval ent. 99. A conposition according to claim 98
in which the backbone conprises a positively charged
pol ypepti de. 100. A conposition according to claim99
in which 2he bAckhpositionopnpssiag an poisgeni suehhle ddrampachization
ol tide haV|n a nol.ecul of . from abou
angh Hoboedich GRIEDrSeS @@O%@elyl%irgm@lbggﬁaﬁeg hgighatached positively
chAFSR A MideCerbld 47 Shibiis\Miéseht g PREKROAEGR TR thatSdermal
a positively charged pol ypeptide having a nol ecul ar
delieegh wheffeirf the mssistation R6twEe0 thecaatienand theQo0ige0 ¢ nobovalknt.

conposition according to claim99 in which the
backbone conprises a positively charged pol ypeptide

having a gpl ecplRmpositien heddkdihs @Mt1BRRYS in which the backbone
comprises a positively charged polypeptide.

100. A composition according to claim 99 in which the backbone
comprises a positively charged polypeptide having a molecular weight of from about
10,000 to about 1,500,000.

101. A composition according to claim 99 in which the backbone
comprises a positively charged polypeptide having a molecular weight of from about
25,000 to about 1,200,000.

102. A composition according to claim 99 in which the backbone
comprises a positively charged polypeptide having a molecular weight of from about
100,000 to about 1,000,000.
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100, 000 to about 1,000, 000.103. A conposition

according to claim99 in which the backbone conpri ses
w@2pesse3bvel y charged pol ylysine. 104. A conpoBCT/USI005/006930

according to claim 103 in which the backbone conprises

a positively charged pol yl ysi ne having a | ecul ar

wei ght ofl@%r{omAa‘kS’é‘%Romi’@P@G r@@gé%aﬂm%?%%@dﬂe?wbom
Lt ' aim 103 in which the

m%%@%%%hébggﬁgﬁﬁgégkggg%gﬁﬁkVeIy char ged pol yl ysi ne

havi ng a nol ecul ar wei ght of from about 25,000 to

about 1,200, 00Q. 106. A conposition.a r di t l aj m
2031 n whith 1 BRI EOLBAPEIS EEi 1104 writphithe Sackbone
i ' WG HADIB GUhSlecBl @b;

o B Y T A B R RE s el SOl AR Mbou
1@060btocibogt 1,60€,060.m 98 in whi ch the backbone conpri ses

a positively charged nonpeptidyl polyner. 108. A
conposition according to claim 107 in which the

nonpept i dyps. polaydsRipoRRek REARIRE AP ElafiR I 03 iPehichitNEbatkbone
char ged pol yal kyl enei m ne. 109. A conposition

ceanjerires b pgsitively ichanged pelylysingtiagingtaraolgenlgmw kighieofdiom about
j I imne. 110. A conposition accordin
24 fodlbelchast g P 0

ich the polyethyl enei mi ne has a
nmol ecul ar wei ght of from about 10,000 to about

2,500,000. 111. A conposition accordi ng to claim
109, i n whi@h t Acoproyiionpreaidingite elaia d 03 inyhichthepackbone

I o500, B DO o

1¢R00kEbhpbetgd0d, 0. has a nol ecul ar wei ght of from about
500, 000 to about 1,400, 000.113. A conposition
according to claim98 in which the carrier conprises a

Posi {1 Vel Yo N anaeth el RE gl 98 3E UHRASHE hiEbine

char ged branchi ng ups I ndependently sel ecte rom -

cqryprisen b pefitively mwRargell Worpaptidylpotynagrent s t her eof , and
Ant ennapedi a PTD and fragnments and m xtures thereof,
in which the subscript nl is an integer of fromO to

about 20, 1601d hh@nekEohiabéorBidgits clai gD RGALch thSRopEptidyl
i nteger of fromabout 5 to about 25.
polymer backbone comprises a positively charged polyalkyleneimine.

109. A composition according to claim 108 in which the

polyalkyleneimine is a polyethyleneimine.

110. A composition acéording to claim 109 in which the

polyethyleneimine has a molecular weight of from about 10,000 to about 2,500,000.

111. A composition according to claim 109 in which the

polyethyleneimine has a molecular weight of from about 100,000 to about 1,800,000.

112. A composition according to claim 109 in which the

polyethyleneimine has a molecular weight of from about 500,000 to about 1,400,000.
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114. A conposition according to claim 113 in which the
positively charged branching groups are independently

W@ 2008084361 f r om gr oups having the formula - (grygT/mg2005/006930
(arg) n2. 115. A conposition according to claim114 in

?@ SEOLP "3 1%6 colvedppasorbne fagrurfip BB i
. %E ltﬂgelys Hlpcﬁgé lylﬂef hdv@ngaéflta'cﬂé@ﬁ%[tn@fy ¢Ha088daRMEhing

conp05|t| on according to claim
grd:ﬂgls mtilepmhdﬂiﬁlytsbbd&dm |—;§g1y);,2-(arg)nadﬂé’d7ﬁAﬂ“ Laniddragnfents themeof,

o s B g R DE o 2e1eRT AR Vi I pript mt

anoi‘htegéloé? R bto Zb&ﬁ 28bai the Ssbscaph? B isipBREEhily @A odd integer of

according to claim 113 in which the branching groups
framabe@! etotabdutfZ5om Hl V- TAT and fragnents thereof. 120.

A conposition according to claim 119 in which the

attached positively-charged branching groups are

HI V- TAT f 1iagmeRtcs mpbsitioh av@rdibg td €1kl B8 in which the pos1t1ve1y

(gly) p- RGRDDRRQRRR- (gl y) qa,  (gly)p- YGRKKRROQRRR- (
charge@@kmcbmg mgamn%g pepylen lmdrfr@lﬁ@r@w%vmst%e %mula -
(ggﬁ @ﬁre each independently an integer of fromO to

A conposition according to claim113 in which

t he branchi ng groups are Antennapedl a PTD groups 122.

A conposi tion according to claim whi ch t

pOS| ti vel Y13 haf GeBPREHORBECOEGRBF é%n é{]‘bm W@bfheosélbscnpt nl is
Fg, e&@@%}}gﬁ({,&tllq aﬂB&t? ding to claim 122 in which the
bolvpept | de t

IS se from pol yl ysi nes,
pol yar gi ni nes, and pol yor n| t h| nes. 124. A conposition

according, to cla|m123|n t e a . )
ol y1 ys1 Rbl6 158 LoRpEIAED SFLRRE R Earat KE R Bhich B bbdesiot t is
arl 3t &f*ﬁ&ﬁ%bmlzvmboﬁmmrl ses a positively charged

nonpepti dyl polynmer. 126. A conposition according to
claim 125 in which the nonpepti dyl

117. A composition according to claim 114 in which the subscript n2 is

an odd number of from about 7 to about 17.

118. A composition according to claim 114 in which the subscript n2 is

an odd number of from about 7 to about.13..

119. A composition according to claim 113 in which the branching

groups are selected from HIV-TAT and fragments thereof.

120. A composition according to claim 119 in which the attached
positively-charged branching groups are HIV-TAT fragments that have the formula
(gly);-RGRDDRRQRRR-(gly)q, (gly)p-Y GRKKRRQRRR-(gly)q, or
(gly),-RKKRRQRRR-~(gly)q wherein the subscripts p and q are each independently an
integer of from 0 to 20.

121. A composition according to claim 113 in which the branching

groups are Antennapedia PTD groups.
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pol ymer conprises a positively charged

pol yal kyl enei m ne. 127. A conposition according to
wW@b@sasB26 i n whi ch the pol yal kyl enei m ne i s aPCT/US2005/006930

pol yet hyl enei mi ne. 128. A conposition according to

claim 98 containing fromabout 1 x 10~10to about 49.9

wei ght % of the antigen and fromabout 1 x 10 9 to

about 50 i ght .2 o it 4 vely: | : (=Y 3%

125 A oott ot &Py AR K i D b R e RSitively
chedgad poBther t3Aprigesaqupygeptidon according to claim98 in

which the antigen is a botulinumtoxin. 131. A

conmposition according to claim 130 in which the
bot ul i nu OXi A o : : AR R O ide i
cer ot ypes R g coRpEM ARt e Aplp 1 IZMIAIIR polypeptide s
selecied fichm poltylysilesipolye&nings, whil phlyohmthiassul i num t oxi n
conprises a botulinumtoxin derivative.133. A
conmposition according to claim 130 in which the
bot ul i nuMYOXi A cERAPBifiGEScBrdife RN AAIRATE3 MGHMLH tHePolypeptide is
toxin. 134. A conposition according to claim98 in
a niylybine.ne antigen is suitable for chil dhood
I muni zations. 135. A kit for adm nistration of an
antigen suitable for immunization to a subject
conpri si n@sa de\¢b@Podidn aebidifg to@aihhel 3intviig et tHeqol Jiger
skin or epitheliumand a conposition according to
cogipaises Dpositiaby chrrggdinonpersidyl ARlyET.cl ai m 135 furt her
conprising a custom applicator. 137. A kit according
to claim 135 in which the conposition is contained in
a devi ce ot adlrbinpsdigen agoadingti ¢lgianl Zlint vellitle tHeatonpeptidyl
i mmuni zatjon to a subject via tge skin or epithelium
poiyrger canrises BNy chapeed RAlYAlEEoneIMIg i ch t he devi ce
is a skin patch. 139. A kit for admnistration of an
antigen suitable for imunization to a subject
conpri si ntp7a dévomeoditon aeordieg ingainh &2 aintwigjelm the
uitable for i nization to the skin or epithelium
Poi\‘?ék e%ﬁﬁ@é??%ﬁe@%ﬁia%flﬁg a positively charged
carrier having

128. A composition according to claim 98 containing from about 1 x
10™'% to about 49.9 weight % of the antigen and from about 1 x 107 to about 50 weight %
of the positively charged carrier.

129. A controlled release composition according to claim 98.

130. A composition according to claim 98 in which the antigen is a

botulinum toxin.

131. A composition according to claim 130 in which the botulinum

toxin is selected from botulinum toxin serotypes A, B, C, D, E, F and G.

132. A composition according to claim 130 in which the botulinum

toxin comprises a botulinum toxin derivative.
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attached positively charged branchi ng groups

i ndependently selected from (gly)nl-(arg)n2, HFV-TAT
wanpasosaghent s t hereof, and Ant ennapedi a PTD apdI/US2005/006930

fragments and m xtures thereof, in which the subscript

nl is an integer of fromO tg about. 20, and

! . and_t he .
subscri pt13%2 i A qompepiéinaastarding o elgim il 39 ywhichfhe hesplinum
0 . : j -he associ ati on between
to ﬁjeC%:I:n ?}Slgg?gegﬁgﬁ)flﬁagt%%ﬁ%@%mé&non-coval ent. 140. A
kit according to claim139 in which the device is a
skin patch, 141. A nethod of _adm njstering an antigen

sui tabl e 1Yt i feHIPE8IIOBACEBIIRE 4 ppER P8 db Hbrohdphgntizen is
s @RI al diiaRB) bl Rida® Skin or epithel ium of the

subject the antigen suitable for inmunization in

conjunction with an effective anount of a positively

charged c ier comprisin 'posi tively charged. .

backbone hitvi nf) kit b eHBRTEEPY Of 8f oatiar SYUERF T dmpppization to
a bgéb?éom §hEhaetibe fRRACHId tAS aﬁ’t%e%@ the $kéh 68¢pih8kum and a

and the antigen is noncoval ent. 142. A nethod
cangmeitdinrageording taickaim4£8. i n whi ch the antigen suitable

for inmmuni zation and carrier are adninistered to the
subject in a conposition containing both conponents.

143. A mef{dmd AqEOidbiding 1 tdii IBSIfAhértoprthgtd@stom
antigen suitable for imunization and carrier are

appdigital. st ered separately to the subject. 144. A nethod
according to claim 141 in which the backbone conprises
a positively charged pol ypeptide. 145. A nethod

accordi ng13n chaiinactédingtowiiamhl 35Ha Winckihe kemposition Bedntained
_a positively charged pol ypeptijde having a, nol ecul ar .
lmﬁeciegrﬂe for adraigipterpeAn antgepeyitbledpbimmynizeipngo@ subiest vipthe
d&@gpggﬂ@ﬁ&ﬂrding to claim 144 in which the backbone

conprises a positively charged pol ypepti de having a

nol ecul ar wei ght of from about 25,000 to about

1, 200, 000, , 147. A method according tq.claim 144 in_.

whi ch’ t hel BackAdrkacoring Olam 1ydn pvhigh e Jkicg istp skin paich.

pol ypepti de having a nol ecul ar wei ght of from about

100, 000 t m@bOAtki%f&%@mﬁQQraﬁéﬂ%f aarPEch Qdit#16 RrdnRiniAtion to

e

claim144 in which t backbone conprises a positively
a sifbagcy eempisipg gslievige for delivering the antigen suitable for immunization to the

skin or epithelium and a composition comprising a positively charged carrier having
attached positively charged branching groups independently selected from
(gly)n1-(arg)u2, HIV-TAT and fragments thereof, and Antennapedia PTD and fragments
and mixtures thereof, in which the subscript nl is an integer of from 0 to about 20, and
the subscript n2 is independently an odd integer of from about 5 to about 25, wherein the

association between the carrier and the antigen is non-covalent.
140. A kit according to claim 139 in which the device is a skin patch.

141. A method of administering an antigen suitable for immunization to
a subject comprising topically applying to the skin or epithelium of the subject the antigen
suitable for immunization in conjunction with an effective amount of a positively charged

carrier comprising a positively charged backbone having attached positively charged
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149. A nethod according to claim 148 in which the
backbone conprises a positively charged pol ylysine
whaoosmgsal nol ecul ar wei ght of from about 10, O0RCT/US2005/006930
about 1,500, 000. 150. A nethod according to claim 148
in_which the_backhone conprises a posit.ively. charged
braRAYAE SO HeS, HAGTGHY LI ATEICEIon QR TGS GG CSTCT b Bistgen is non-
c&%héygo to about 1,200,000. 151. A nmethod according to
cllaim 148 in which the backbone conprises a positively
charged pol yl ysi ne having a nol ecul ar wei ght of from

about 100, 000 to out 1,000, 00Q,. 2. . hod.. .

accor di _ngI‘k%o c‘f&éﬁl%ﬁ‘i‘ﬂﬁccﬁo 1%?00 alﬁtﬁblﬁé’ﬁﬂﬁ@wc?ﬂﬁﬁ?‘} Yifgble for
inﬁnlﬂﬁﬁdtfoh\éﬁh ¥ae R hRSRInIRRRERE to A subPlcY A cordokitich containing both

met hod according to claim 152 in i ch the nonpeptidyl

copglopems. backbone conprises a positively charged
pol yal kyl enei m ne. 154. A nmethod according to claim
153 in which the polyal kyleneimne is a
pol yet hyl prei N Rethd®ecofiin@idQanaraohditieh the aatigédBuitable for
154 in which the pol yethyl enei m ne has a nol ecul ar
inweinjrationfand cames Brsurdninis@od! separatsbiuto the s@oed00. 156. A
met hod according to claim 154 in which the
pol yet hyl enei mi ne has a nol ecul ar wei ght of from about
100, 000 t p4aboptmethoBoifg tolddim W inatwideh thedackbong comprises
to claim154 in which the pol yethyl eneinm ne has a
a pesitively ehrarged Rphypeptide.r om about 500, 000 to about
1, 400, 000. 158. A nethod according to claim141 in
which the carrier conprises a positively charged
pol ymer heds. ngAahdthehactoptisg to alainy14hiarvgech thednckhong comprises

roups independently sel.ected from- (qgly) i-(8T
a rgw-n%d@ﬁgf%mog@?@ﬂfyi% heias agrolecu W&hé*g oh ﬁﬁ'@ﬁébgugzr@&) to
ab%ﬂglggﬁ@,mnts or m xtures thereof, in which the

su

script nl is an integer of fromO to about 20, and
t he subscript n2 is independently an odd integer of

ol ai m 188116 vrRREthE LR fo/ i LA BR R i comprises

a?@s‘i’t’i%?y HaBgdd deahhving & htdaths fWepsht OF BdRSatdaY 251000 to
he formula -(gly) ni - (arg) 2.
about 1,200,000.

147. A method according to claim-144 in which the backbone comprises
a positively charged polypeptide having a molecular weight of from about 100,000 to
about 1,000,000.

148. A method according to claim 144 in which the backbone comprises

a positively charged polylysine.
149. A method according to claim 148 in which the backbone comprises

a positively charged polylysine having a molecular weight of from about 10,000 to about
1,500,000.
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160. A nethod according to claim159 in which the

subscript nl is an integer of fromabout 1 to about
W@200309436/A net hod according to claim 159 i n whPCHU$1985/006930
subscript n |l is an integer of fromabout 2 to about

5. 162. t hod di t l.ai m_159 .i. ' th .
subscri pﬁ %g i § o5 C;’r‘.irilﬁ%'i% “gaflr%lf ﬁéﬂ?é’ﬂ%{}t I[\M% %g(bgﬂg Gpraprises
a pobitiveBchafh MBI RAGIACRAEE Deholulek ?&'ef@hl aPfrbih Mhﬁf‘s,@%dgﬁ’%o about

subscript n2°is an odd nunber of fromabout 7 to a
1,28,00064. A met hod according to claim 158 in which the

branchi ng groups are selected from H V- TAT and

fragnents thereof. 165. A nethod according to claim

164 in whisgh tAensiiddascderdifoR! ddimel 48GhaHEatkhB bacledhe domprises

groups are HI V-TAT fragnments that have the formul a

a fagitiveh: chermoRRRRIg vy ymofeslay preishRrkRRgRIRRIY HI0/H00 to about
I(ZO (Zdo(gly)p-Rl ' RQR -RJR -(gly) g wherein the
’ L?b Cripts p and g are each i ndependently an integer

of fromO to 20. 166. A nethod according to claim 158
in which the branchi ng groups are Antennapedi a PTD

groups. 167 A methasiposerdigiorrdpimgl 4d1iavhidsibe backhene gomprises
. WL | | [
o B S B o o G g o clai m 167 i n

whi ch the pol ypeptide is selected from pol yl ysi nes,

pol yar gi ni nes, , and pol yornithines.169. A, hod X
accor di ngto & Oﬁe@w@%ﬁoalﬁlwio’%ﬁa F danpeptigyl

' : [ LN.158 in
po%%ijrpété %@BS %131%8?&0 S??%é‘l S a %égsqb?yl ag%léle?ﬁ{aﬂre ged
nonpepti dyl polyner. 171. A method according to claim
170 in i.ch the nonpeptidyl, pol. .conpr.i ses ..
posi 1 velachak Gulpbrgoakys R 19 15 B GRE peBtiytoncimine
is 2p6ReMy@eindng! @il M 171 in which the pol yal kyl enei i ne
i S a pol yethyl enei m ne.

155. A method according to claim 154 in which the polyethyleneimine
has a molecular weight of from about 10,000 to about 2,500,000.

156. A method according to claim 154 in which the polyethyleneimine
has a molecular weight of from about 100,000 to about-1,800,000.

157. A method according to claim 154 in which the polyethyleneimine
has a molecular weight of from about 500,000 to about 1,400,000.

158. A method according to claim 141 in which the carrier comprises a
positively charged polymer having attached positively charged branching groups
independently selected from —(gly)a1-(arg)we, HIV-TAT and fragments thereof, and
Antennapedia PTD and fragments or mixtures thereof, in which the subscript nl is an
integer of from 0 to about 20, and the subscript n2 is independently an odd integer of
from about 5 to about 25.
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173. A nethod according to claim 141 in which the

conposition is a controlled rel ease conposition. 174.
wo20e08u361 according to claim 141 in which the BOL/U§®NS/006930

suitable for imunization is a botulinumtoxin. 175. A

met hod according to claim 174 in ich th ot ul.i.nym
Coxin i s 1991 ech dethadseerdirialtp sl oRi “ghéﬁﬂot?e B@@‘ﬂ)ﬁ@ﬁy gharged
h%% £By G180 06 085 ltRe folrhl -tA9),;-
br%? |%ﬂu Shagggigt@ﬂ?lfhnun%/t oxi n conpag?i ggiag&gotil [ nlbl[rfnw gf’) !
(afghxi n derivative. 177. A method according to claim 174
in which the botulinumtoxin conprises a reconbi nant
botulinumtoxin. 178. A nmethod according to claim 141

in which fdhe aRlidRIl dcsordittclBRIBmI 180 if WHidAe dubscript nl is an
I muni zations. 179. A nmethod according to claim141 in

intepeércif ftone alaonttilge abeutit abl e for i nmuni zation is
adm ni stered to provide resistance to an environment al
antigen.180. A nethod according to claim 141 in which

the anti ggy. sUA bhidthddl dcebrdidBey i@l 159N inshi @Ok BilsscApEd is an
to provide resistance to a potential pathogen. 181. A

integertnd drome elorud i2rig abentSl ai m 141 in which the antigen
suitable for inmunization is admnistered to provide
resistance to a potential biohazard. 182. A

conposi ti1@2. ack eiethditadcOrdidgtth ladmi IsMhindhictathe subscript n2 is an
bi ol ogi cally active agent_is an antifungal agent. 183.

odd nyevhs el FpBrbaBicoiobRYt 1 cl ai m 182 contai ning from
about 1 x 10~10to about 49.9 weight % of the
bi ol ogically active agent and fromabout 1 x 10 9 to
about 50 ML ghA métladd dcberdppstotclaiml i 9dh arhjeddthe aubscapt n2 is an

184. A controlled rel ease conmposition according to
odélngm%aeqsgﬂoms@ww Mﬁ%ﬁt-i on according to claim 182

in which the antifungal agent is selected from
anphotericin B, fluconazole, flucytosine, _
i traconazidide, Aetatiahazoldag tolcttimi I8z mdichsibo hoanshisg groups

riseof ul vi 1,conazol e tatin, and cicl opirox.

ar%%?c’%%{ ﬁ?‘i‘l ﬁ]éjrqjm Ef%ﬁ“?% C§f%an antifungal agent

to a subject conprising a device for delivering the

ant i f ungajssagenimditod foliigtoMaifpid4e wWhidh Bk atthehed positively-
charged branching groups are HIV-TAT fragments that have the formula
(gly);-RGRDDRRQRRR~(gly)g, (gly)p-YGRKKRRQRRR-(gly)q, or
(gly),-RKKRRQRRR~(gly), wherein the subscripts p and q are each independently an
integer of from 0 to 20.

166. A method according to claim 158 in which the branching groups
are Antennapedia PTD groups.

167. A method according to claim 158 in which the positively charged
polymer comprises a polypeptide.

168. A method according to claim 167 in which the polypeptide is

selected from polylysines, polyarginines, and polyornithines.
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subj ect and a conposition according to claim182. 187.

A kit according to claim 186 further conprising a
weewsosasappl i cator. 188. A kit accordi ng to clBCHUIRE5/006930

in which the conmposition is contained in a device for

adm ni st egh Ng [ : | i .

nail pl a? éé’or Aa ] g‘@éﬁ{:&g%g g?nagﬂlgtl ?%éﬁ?@?tﬁ%@(&%%ﬁ&i?% 2
polgBgfedi ng to claim 186 in which the device is a

prosthetic nail plate or |acquer.190. A nethod

according to claim81 in which the biologically active

agent is ant i 2 158\ j :

Co ol ai m 100 ProsibaReREgRte (ARE LSO UTRREAIERAREEL Qtnprises
a pasitiveld chaviged eogeptidyltgodynserbj ect in a conposition

cont ai ni ng both conponents. 192. A nethod according to

claim 190 in which the antifungal agent and carrier

are adm it efA%eﬁl%@%E@Hf@ih% td BatR €76 UPWARh thd Schpetidyl

met hod according to claim 190 in which the conpdsition
poliymea caoptises lal peditivelyetherged palyoliytangiming.04. A met hod

according to claim190 in which the antifungal agent

is selective fromanphotericin B, fluconazole,

flucytosing, iA#m3gRIAZY8ingetaERNAL &l Which!thd polyEEPlefeimine

econozol e, griseofulvin, mconazole, nystatin, and
is xpadydhyleesimings5. A met hod according to claim190 in

whi ch the antifungal agent is admnistered to treat

the synptons and signs of a fungal infection. 196. A

met hod aggdr diAnghethdd@kedrtling 99 cliatin WAt ehwhivh theatdhposipiin is a

agent is admnistered to alter synptons or signs of
coftmigd relpasecOMPORtiON. t he nail plate or nail bed. 197. A

positively charged pol ypepti de or nonpeptidyl polymer

“havi ng attached positively charged branchi ng groups

i ndependént. y sseilethotd @ededrdinmte clagh W hin whahghagtigen suitable for
. H'V-TAT and fragnments thereof, and Antennapedi a PTD
impwgizatetSRAEIERER B ur es t hereof, in which the

subscript nl is an integer of fromO to about 20, and

the subscript n2 is independently an odd integer of

from abouf55 tomathodtac@Fdingde clapn pd4 in whishythe befnljewm toxin is

selggtle ﬁggltﬂo%irglrm o?(? se rct)tlygé/sl A,plg,l é(,r]]j,rE, F and G.

176. A method according to claim 174 in which the botulinum toxin

comprises a botulinum toxin derivative.

177. A method according to claim 174 in which the botulinum toxin

comprises a recombinant botulinum toxin.

178. A method according to claim 141 in which the antigen is suitable

for childhood immunizations.

179. A method according to claim 141 in which the antigen suitable for

immunization is administered to provide resistance to an environmental antigen.
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according to claim 197 in which the positively charged

branchi ng groups are i ndependently sel ected from
w@e@apss3havi ng the formula -(gly)nl-(arg)n2. 1BO1/US005/006930

positively charged pol ypepti de or nonpeptidyl polymer

di t | aim 198 i n, whi A b ipt n.l is.

gﬁcio:].t Ieg ng CA ?x%g‘r}%{)rrcllin&.tlgcc %13%’1' Crhl e atrqtlgenI s?lltable for
iR RiZaki%A 'isya&'ﬁﬁ{s&%h B@r&!ﬁ%@&#ﬁ%&é tRPOeRtidl PuthoRel.Y e

accordlng to claim198 I n Ich the subscript nl is an

i nteger of fromabout 2 to about 5. 201. A positively

charged pql ypeptide or nonpeptidyl, pol 2, accordi ng.

O O PR iR RSV, RE GRS bt fr
i kioRfis 4dnAMstRQo pfotife diidncd To a Bntiad biSHzAY el Y

char ged pol ypeptide or nonpeptidyl polynmer according

to claim 198 in which the subscript n2 is an odd

nunber of. from about .7 to about, 13,. Qsi:ti vel .

char ged piPy peberatosfon SxRrik et Jrup Radbiphaty active
aghgighghﬂﬁﬂ@gﬂkleﬂwnch t he branching groups are

sel ected from H V-TAT and fragnents thereof. 204. A

positively charged pol ypepti de or nonpeptidyl polymer

accordin 0 c)aj ' {: t :

positive?VgChdégé%béggﬁéH?%gh%?gﬁggmgigﬁﬁ%@g?ﬁ$ﬁnnldxmi1X
10F1P gaBt 89.bhadigh 3% ef tHedidlogieullRactive agent and from about 1 x 107 to

(gl %p-.RGRDDRRQRRR-.(gI y).d. (gly)p- YGRKKRRQRRR- (gl y)q,
ab@ﬁt% Toieht Yol tiepasitiVedy (hage T the subscripts p

and q are each independently an integer of fromO to

20. 205. A positively charged pol ypepti de or

nonpept i dyd4. poh yortrolkdaelediengnipositioniancatdingito claii d 2.

t he branching groups are Antennapedi a PTD groups or

fragnents thereof. 206. A positively charged pol ymer

accordi ngjgs0 CA dbMpdSdiion Rectidifd td A8InPPSI fnl WiBLN tifd kB8 tkal

carrier conprises a polypeptide. 207. A positivel
agehiais geldetpd frymeampehotetain Bgflueonerderflrydsing, iikaicetazp

I GEO|0§§£"S‘%’ :qfcﬁ%,'glgz %:%%ﬁ%‘%‘(?ﬁ%%% Irgﬁrgnes olgﬁ%%ﬁj:or}l%%ole, nystatin, and ciclopirox.

pol yhonoar gi ni nes. 208. A positively charged pol ymer

according to claim 207 in which the polypeptide is a
pol yl ysi nk86. A kit for administration of an antifungal agent to a subject

comprising a device for delivering the antifungal agent to the skin or epithelium of the

subject and a composition according to claim 182.

187. Akit according to claim 186 further comprising a custom

applicator.

188. A kit according to claim 186 in which the composition is contained
in a device for administering an antifungal agent to a subject via the nail plate or adjacent

anatomic structures.

189. A kit according to claim 186 in which the device is a prosthetic nail

plate or lacquer.
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209. A positively charged polynmer according to claim

197 in which the positively charged carrier conprises
w@2pemse3bvel y charged nonpeptidyl pol yner. 210PCEUS2005/006930

positively charged polynmer according to claim209 in

whi ch the nonpept i ol ymer canprj ses, .a posi.tivel )
charged pbi%al W‘gﬁ%‘i ?‘ﬁ%ﬂ .m@tflcim}g\?go@i whigh fhe biplagisally active
vae=ls j to claim 210 in which the
agggq%gﬁ%}ﬁgﬁgf&%gﬁgi s a pol yet hyl enei mine. 212. A
conmposition conprising a non-coval ent conplex of: a) a
posi tivel y-charged, backbope:,K and b) at |.east t
menber s sﬁ?lect égn‘%?%ﬁ?ctcﬂ@?@g @Lfgal%i%q %"Y*Héh ot ?nv%?f)m%?l agent and
calRegald Yehitdad aetle RaGkhone ¢ }Slbﬁﬁoﬁc&it&ihfﬂg' Hg‘{h &§mponents.
y

attached i magi ng noi eties, or alternative
plurality of negatively-charged i maging noieties; ii)

a negativ - char ged, backhbon avi a pl.urality.of
o adned T eRhdfs RRPERR0G AL IR Dt R bitrblal agont and
calidtrad¢ hdntindierB@ Sdpatately Yo gRatBiReL. t ar geti ng noi eti es;

iii) at least one nenber selected from RNA DNA,
ri bozymes, nodified oligonucl eotide and cDNA encodi ng

75 0 RTARISg OBPRALH i i

copaoledntediavbmpositigil. ural ity of attached bi ol ogi cal
agents, or alternatively a negatively-charged
bi ol ogi cal agent; wherein the conplex carries a net

positive rg Q J ]ggrmg T :
sel ected from ?g)lﬁ&ﬁ?f‘écclbﬁ?@ %)ra%l?{gzdllg.% net haggﬁ?g?l agent is
sefecapa fiongamplphericimBefitéomakolerflwyssaeeiitacamdzole, ketoconazole,
conposjtion, the pmethod conprisjng combining. a.
CIRGTED e PSRRI B DA CRRR DS R m Y BEIGRERS ¢ wo
menbers selected fromthe group consisting of:i) a

negati vel y- charged backbone having a plurality of _
att ached 19fagi Agnetbodadcestingto clpitet Hhini whakly the antifungal agent is

o v TR R 1
attache
196. A method according to claim 190 in which the antifungal agent is

administered to alter symptoms or signs of fungal infection of the nail plate or nail bed.

197. A positively charged polypeptide or nonpeptidyl polymer having
attached positively charged branching groups independently selected from —
(glY)n1-(arg)m, HIV-TAT and fragments thereof, and Antennapedia PTD and fragments
and mixtures thereof, in which the subscript nl is an integer of from 0 to about 20, and

the subscript n2 is independently an odd integer of from about 5 to about 25.

198. A positively charged polypeptide or nonpeptidyl polymer
according to claim 197 in which the positively charged branching groups are

independently selected from groups having the formula -(gly)a1-(arg)ns.

199. A positively charged polypeptide or nonpeptidyl polymer
according to claim 198 in which the subscript nl is an integer of from about 1 to about 8.
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targeting agents; or alternatively a plurality of

negati vel y-charged targeting noieties; iii) at |east
wop@soesher sel ected from RNA, DNA, ri bozynes, pPemusion&e6930

ol i gonucl ei ¢ acids and cDNA encodi ng a sel ected

transgene; iv) DNA encoding at |east one persistence

factor; and v) a negativel y-charged backbone having a

plurality, a 2

cosneceut .% é ergti?lggly?gﬁlage %3812*) @gﬁ%%ﬁg\é?ﬁgﬂ polymer
acbordinggb chdimalP8rih wiiclcths Bﬂtseuph wais angeteger ofiftom about 2 to about 5.

phar maceutically or cosneceutically acceptable carrier

to forma non-coval ent conpl ex having a net positive

char ge, at al

From ), o 2 ARSRcS Madid B BRI DE SohPes R e
accmimg tg |ctag;m| 198uh mdnelntite aubselflpteti‘tls ve oddwoumber @ff from about 7 to

dermal delivery of the insulin, of a carrier
ﬁgiising a positivel y*charged backbone havi ng
attached posi tively charged branchi ng groups, wherein
the associ ation between the carrier and insulinis

non- coval 23 . 2pssitiselyshpssd polypentideor apmgpptidylapadymer
acg(;rﬂhn(‘gqg Iiaauﬂ' 109 1h Q\ﬁ#& @urb% ptqﬁsis gd %ltu]?gerl om B‘BoRt 7 to

Fro°6rY from ab
aﬁuoﬁil. 216. A controlled rel ease conposition
according to claim214. 217. A kit for adm nistration
of insulin to a subject conprising insulin and a

carrier 3ch L1t ] e
havi ng atlﬁtﬁachejgl(ibr(?(g}gl:‘/?1 g%&%ﬁ%&%%’?%f) gﬁ%ﬁgdgﬁ% s&
aceordingttd chumsl 9frie swhinth the beancléhf gatupy aressetucted ffaam HIV-TAT and
transd delivery, wherein the association between
fragments ?reg and insulin is non-covalent. 218. A kit
according to claim217 in which the conposition is

cont ai necon %%tﬁhe&yfcﬁtrg@@ﬁg@eﬂtﬁe loR aowﬁhﬂrpotﬁna

subject via the"skin or epit um 219 od ‘of
acattdmgu te chaim2§3 iim siichrthe @tt@hscttpq)setﬂelzcchqxged;bmgchlng groups are

SRR PIE et @RPInk! el Bk RSB RRIR (g

(g@W]P\JGRIQtRR A ElvR! ¥r %‘[@5 BEKRROQRIRH- (g lh&élﬁgh@subscnpts p

p03|t|vely c ged back ne haV|ng attached positively
angd g1 eash bn@ﬁp@ﬁdwjlygmatsger ofieref to 2he associ ati on

between the carrier and insulin is non-coval ent.

205. A positively charged polypeptide or nonpeptidyl polymer
according to claim 197 in which the branching groups are Antennapedia PTD groups or
fragments thereof.

206. A positively charged polymer according to claim 197 in which the

positively charged carrier comprises a polypeptide.
207. A positively charged polymer according to claim 206 in which the

polypeptide is selected from polylysines, polyarginines, polyornithines, and

polyhomoarginines.
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220. A nmethod according to claim 219 in which the
conposition is a controlled rel ease conposition. 221.

WO2@eR361 ti on conpri sing an i magi ng noi ety anBCHUS2005/006930
targeting agent and a carrier which conprises a

e ol e s o Doy e L BELES BTt e

2id 4§ tefor transdermal delivery, wherein the
pogys? c(li alti gﬁ[%%%?v\eeen the carrier and a biologically

active protein is non-covalent. 222. A conposition
di i m.221,  wherei.n the | i Di .
oL ok eck BafleataeT S B PSL AR R B0 ha0ten e
pofitivelyRhGRER el BAMBGERRHoBEivEY cﬁb@l&@haﬂﬂeptiﬂ@%cﬂyrﬁeﬁ he

I magrng nmoi ety and targeting agent are not bot
phosphate. 224. A conposition according to claim 221

in which e | i agent is [ ' i . .
agent . 2780° o ABE%D ¥itecd Boidfhef Bicblithe L BRSD509 ip which the
sty pelyinePeimgiig 8 Positisely ehagt@foliyaltylcByigin€y 3. 5,
m@éfi &g@gm W?I?ﬂ}y?. ,Slcl)rggona(ggr eg?]fy4821, Orelgon green
500, Oregon, green 514, Geen fluorescent protein,

Sgﬁég"s A3 a?ggpglﬁﬁégy Bked B MERrif2 Ry clfim 210 in which the

polyallgyl eigiraens a polysthyleabinginé.or magnetic resonance
i magi ng. 227. A conposition according to claim221 in
whi ch the targeting agent recogni zes nel anoma. 228. A

kit for 1 Ni ' > It | [ 0
R e
del i veri ng 4 pesitivedgichagehhckbongetndhg noi eti es and a

havi ng. atiDatHeat BUsTERber SRRt O e Ea O BRORE
and which is plP east?éﬁratﬂ/élﬁ-gﬁargéé Badkb¥ie 4 phu@dlity of attached

transdermal delivery. 2 met hod of adm nistering .
an iinaginggnoioiies, gr afanativelr yelvialigy elrasetivdy-ghangeyd deeging

conprisji.ng topically applying to the skin or
epi trﬂglletlf% of the subject the inmaging noiety and

targeting agent) hReg@Riclinéiatd batkibna hagihkaqilindtty of attached
am utgﬁge’gflg ggents, or alternatively a plurality of negatively-charged targeting
moieties;
. iii) at least one member selected from RNA, DNA, ribozymes,
modified oligonucleotide and cDNA encoding a selected transgene;
iv) DNA encoding at least one persistence factor; and
v) anegatively-charged backbone having a plurality of attached
biological agents, or alternatively a negatively-charged biological agent;

wherein the complex carries a net positive charge and at least one of the

members is selected from 1), ii), iii) or v).
213. A method for preparing a pharmaceutical or cosmeceutical

composition, the method comprising combining a positively charged backbone

component and at least two members selected from the group consisting of:
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positively charged carrier conprising a positively

char ged backbone having attached positively charged
whe@sokisng gr oups, wherein the associ ati on bet WMENS1008006930

carrier and the biologically active protein is

Wheretn the | i HgAREHEE YRS DTkDERE PGSy Bheady Bf ateched
phy Sih%@r{lgxn&%ti%‘ _%frhlg%léaﬁfve@y §f)l:u%lft¥l 02BdoatiVE19-JRRidag @lmagigg

accordi to claim , Wherein the imaging noiety an
t ar gmbietigs;agent are not both phosphate. 232. A nethod

according to claim 229 jn_ whi t [ i [

an - optical i%6Pﬁ%a%’é(ﬁjé'g‘fhargl?g@.adg’e%@%ég%cpi%lgg%yn(lgsatt%Ched
cl ai ' i ivelRg| Ofhegdasivelg! et
QIStmégg%hgb&wgOQ%}E&S&?‘}E@?W&&I@S e(%egog gr egggt4 gﬂ,mg

O egoniegeszen 500, Oregon, green 514, Green fluorescent

1 ey 8 ol R P o

agenhodifies Blit@ilcRid AidBUNDNA chesdingi seledteB@hmgenes] 35.
A method according to claim229 in which the targeting
agent recogni Z&} #neering ableash opp peisigtenee Belrnand: o

claim 229 in [ YRR oX0) 1t [
screening of p t%g?éagl%g (EH&P dfﬂgglgbrégf% g%giﬂ .a%%ﬁ{yﬁfaﬁac}led
met hgielogirabigtnti®r cosmémutival 28erits) onbineativety-clempaishidiogital
is applied to aid surgical excision of nelanoma. 238.

A nEAEFBLOTLO8BEEUHERAESRY ai m 229 in which the

conposi ti ﬁﬁl& Lx?)gc Cbgickall) of QSHIﬁ%Eﬁtii&Pg%ééﬂtable carrier to form a

phot ogr aphi niques or image anal ysis techni ques.
noh3@vakntanpeex havimg e aatydsgiveghargepamdod Veakteorte of dinginembers is

f; a.pasitively-charged backbone; and b) at |east
Sé%ﬂ?dggﬁﬁékgls 8ttkd fromthe group consisting of: i)

a negativel y-charged backbone having a plurality of
attached imaging noieties; or a plurality of
negat i vel 3chahgetpositigh ngmposiag imsylin ppd ameffective amount for

tragfg?%%ﬁl elzl}lv_e%lfq S Qns% 1ﬁ,ko anc%rﬁnear\(:lon ri%in%laupro%{tfvte% Kc(flfarged backbone
having attached positively charged branching groups, wherein the association between the

carrier and insulin is non-covalent.

215. A composition according to claim 214 containing insulin and a

positively charged carrier in a weight ratio of from about 30:1 to about 1.01:1.

216. A controlled release composition according to claim 214.

217. A kit for administration of insulin to a subject comprising insulin
and a carrier which comprises a positively charged backbone having attached positively
charged branching groups and which is present in an effective amount for transdermal

delivery, wherein the association between the carrier and insulin is non-covalent.

218. A kit according to claim 217 in which the composition is contained

in a device for administering insulin to a subject via the skin or epithelium.
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targeting agents; or a plurality of negatively-charged
targeting noieties; and iii) a negatively-charged
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agents, or a negatively charged bi ol ogi cal agent;

wherein the co r t t h
at | east e o‘&‘p nﬁﬁﬁ"‘ﬁ@rﬁﬁ%ﬁélsﬁ%ggg &S@@g !&‘jg \F! elﬂfgﬁt %;J p{fl§1}1g top1ca11y
apghl'g%%grthg Ykin fgpltlﬁhﬁﬁlt d1afe §udy eo@ (RABA hr{‘&)rt}unctlo? r\17v1th an effective

ceutical "or cosmeceutical conposition,
amembofia pasitivily claygedorebtier qwglpalsmg@ pqsvtsdeyy dhlegagémckbone having
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anBagkpanentavb e plurality of attached imaging
noieties, or alternatively a plurality of

negat i veI y- charged imaging noieties; ii) a

negati vel y;.char ckbone [ | u [

at tached 120 geﬁgﬁﬁthggé‘%%ogﬁn%r Pt 2o v %’I%il ﬂéélcompommn 152
colttrt & deleasO®bompgaidnvel y- charged targeting noieties;

and iii) a negatively-charged backbone having a

plurality of attached biol ogi cal agents or

cosnece ut%ﬁal mg&ﬁ%&é"%‘é@%ﬂ‘?@@%ﬁ %%%%’?g%{o gnd a targeting agent

bi ol ogi cal” agent 0
anf hasafig-autitlc adrhprises apositieels chargad byckmﬁ@m\&bg ettached pesitively
to form a non- covalgaﬁ conpl ex haV|5% net itive

cherggfl HeanchingrereRs apf S PrRaEt anEhp Rt fgrdransdermal
defGERCHReleth B 260LEHA bOWeka thedcarridr sl aBlologically active protein is

non-covalent.

222. A composition according to claim 221, wherein the imaging moiety

and targeting agent are physically or chemically distinct.

223. A composition according to claim 221, wherein the imaging moiety

and targeting agent are not both phosphate.

224. A composition according to claim 221 in which the imaging agent

is an optical imaging agent.

225. A composition according to claim 224 in which the imaging agent
is selected from Cy3, Cy3.5, Cy5, Cy5.5, Cy7, Cy7.5, Oregon green 488, Oregon green
500, Oregon, green 514, Green fluorescent protein, 6-FAM, Texas Red, Hex, TET, and
HAMRA.

226. A composition according to claim 221 in which the imaging agent

is suitable for magnetic resonance imaging.

227. A composition according to claim 221 in which the targeting agent
recognizes melanoma.
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228. A Xkit for administration of a composition according to claim 221 to
a subject comprising a device for delivering the imaging and targeting moieties and a
carrier which comprises a positively charged backbone having attached positively
charged branching groups and which is present in an effective amount for transdermal

delivery.

229. A method of administering an imaging moiety and a targeting
agent to a subject comprising topically applying to the skin or epithelium of the subject
the imaging moiety and targeting agent in conjunction with an effective amount of a
positively charged carrier comprising a positively charged backbone having attached
positively charged branching groups, wherein the association between the carrier and the

biologically active protein is non-covalent.

230. The method according to claim 229, wherein the imaging moiety

and targeting agent are physically or chemically distinct.

231. The method according to claim 229, wherein the imaging moiety

and targeting agent are not both phosphate.

232. A method according to claim 229 in which the imaging agent is an

- —optical imaging agent.

233. A method according to claim 232 in which the imaging agent is
selected from Cy3, Cy3.5, Cy5, Cy5.5, Cy7, Cy7.5, Oregon green 488, Oregon green 500,
Oregon, green 514, Green fluorescent protein, 6-FAM, Texas Red, Hex, TET, and
HAMRA.

234. A method according to claim 229 in which the imaging agent is

suitable for magnetic resonance imaging,

235. A method according to claim 229 in which the targeting agent

recognizes melanoma.
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236. A method according to claim 229 in which the composition is

applied for screening of patients at risk for melanoma.

237. A method according to claim 229 in which the composition is

applied to aid surgical excision of melanoma.

238. A method according to claim 229 in which the composition is

applied in conjunction with photographic techniques or image analysis techniques.

239. A composition comprising a non-covalent complex of:
a) a positively-charged backbone; and
b) at least two members selected from the group consisting of:
i) anegatively-charged backbone having a plurality of attached
imaging moieties; or a plurality of negatively-charged imaging moieties;
ii) anegatively-charged backbone having a plurality of attached
targeting agents; or a plurality of negatively-charged targeting moieties; and
iii) a negatively-charged backbone having a plurality of attached
biological agents, or a negatively-charged biological agent;
wherein the complex carries a net positive charge and at least one of the

members is selected from 1), ii), iii) or v).

240. A method for preparing a pharmaceutical or cosmeceutical
composition, the method comprising combining a positively charged backbone
component and at least two members selected from the group consisting of:

i) anegatively-charged backbone having a plurality of attached
imaging moieties, or alternatively a plurality of negatively-charged imaging
moieties;

ii) a negatively-charged backbone having a plurality of attached
targeting agents, or alternatively a plurality of negatively-charged targeting
moieties; and

iii) anegatively-charged backbone having a plurality of attached
biological agents or cosmeceutical agents, or a negatively-charged biological

agent or cosmeceutical agent;
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with a pharmaceutically or cosmeceutically acceptable carrier to form a
non-covalent complex having a net positive charge, with the proviso that at least one of

the members is selected from i), ii), iii) or v).
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