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population can have a great impact on the efficacy of treatment. Therefore, a need exists for
compounds and methods that can enhance the amount of an agent that is delivered to a cell or

a population of cells. The present invention fulfils this and other needs.

BRIEF SUMMARY OF THE INVENTION
[0008] The present invention provides compounds, compositions and methods that can
enhance delivery of an agent a cell. In one embodiment, the present invention provides

delivery enhancing compounds of Formula I:
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[0018] Figure 6 illustrates the amounts of IFNc2b present in tissue homogenates
determined using an ELISA assay (PBL)

DETAILED DESCRIPTION OF THE INVENTION

I. Definitions

[0019] As used herein, the term "alkyl" denotes branched, unbranched, or cyclic

hydrocarbon substituent or combination thereof, which may be fully saturated, mono- or
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delivery enhancing conpounds of the invention are also
provided. [00301 In certain aspects, the conmpounds of
W0 b@4posssent i nvention are represented by Forpail/aS1004/017612
CH3 ORs OH N~ 1~/n NmCH3 H CH3 HORt HCH3 H3
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[0036F e ferartsin epRFIBURASOBPOSS RLI1S Presspidnisiion s tepfegerited by
Fom'll'lﬁg) el 7 WO 2004/ 108898 PCT/ US2004/ 017612 [0031] In
one”illustrative enbodi ment, conpounds of Formula I

can be synthesized using @ generalized procedure as

outlined in Figure$td andj2. Figures 1 d 3
illustrate one parti 2o dien N/om%r esent
u$Hslare mereld an exanpl e and shoul d
not limt t ofthe cl ai ns in. One of
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HO R2

wherein:

R! and R? are each independently a member selected from the group of
hydrogen, and a hydroxyl group;

m and n are each independently selected from about 0-2;

R? is selected from the group consisting of -NR“R® wherein R* and R’ are each
independently a member selected from the group of a hydrogen, a saccharide residue, an
optionally substituted alkyl, an optionally substituted acyl, and an optionally substituted
acyloxy, and a quaternary ammonium salt NR®R'R®X, wherein R®, R and R® are
independently a member selected from the group of hydrogen and C;-Cj alkyl, and X is the
negatively charged ionically bound counterion selected from the group consisting of halogen
and an optionally substituted carboxylate. Preferred compounds of Formula I are set forth in

Table 1.
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gene}]z{hlégqmnrg)g@(%%é gg %@ﬁ%%ol?xl dg@% h gncgﬁn ﬁ%re%gﬁagxﬁﬁqllgstrate one particular
emb&cﬁfﬁgfxttdtQFép Eent AHALRGDARY thés, Afd Blerely @ dXaipiand shouldaiot limit

[ oss of the protectlng group, which in
the stépesofithes¢laimeeheraint Ompﬁszgdmrb silllin theqrtividlfgeqgnize many other
primry anpine 4 F|

il
L T

act ose under

in Fl?@l@y ¢th¥ 9. iR ?ésb&!ﬁ to Bi@0e 1, ichslsc dobd P nmacdai with achledeformate in
esidue 4 which Is purlfled by silica ge

the pmesencmfc@rmng basesuchpptrigthpdayineciadorn n%,lssiﬂ ahydiide
1nter3}e%ﬂteat @HFWQ%F}%QW% S fi% rﬁ&#?d d‘gfth g’ﬁ;c fé@teé tr‘fzﬁﬁn@ § to yield a

i odi d
cholR:taIﬁde Y¥bmbeshdi®, T&étnihh@bﬁﬂhatchﬁhommideamndax:ﬂld acuslmaimnémons of
hydrochloric acid or acetic ac

hydrqgldpec Acidyn amesianghiodvant resplty lﬁéﬁle {%gﬁtﬁ}? DIO{RFLAE EEppPs Which in

f.1 qfdttate th
o PGB LAY 55009 oo o
couplin@SE e privi@iytantne 4 hAD3 2Yuib alesin of letose uhdes redactivesamination

e Sameinds o RS 1S B iUt
Alte%%glvélyhe X t%ﬁ{)lﬁcﬁ% chovd inlRiSEE 2ta8d 2N the éﬁ?ﬂ{atry Qﬂxﬁrﬁm can be

resent invention an are

alkylré®vithan atbyahglide, auctl as huethd iodids o qthﬁlﬂodldﬁ; 0% p@fg@la@ﬁd with an
the clains herein. One o ski.l | t

acidypych as &y F DEC AEifPT af)ettll’?é'llm‘{/t gaﬂ%/% quaterapry Anee |1\%lsSalt of the

pres@ﬂﬁin%lﬁfofn' QRALH fRholibst meRiRg AR dﬁﬂ%uﬁ@s &fe preaait ilention represent

illustrated in therei shown in Figure 3,
certaincinhadirhents ofthapieders inventoupl ed to a triami ne using
for exanpl e, dicyclohexyl carbodi m de as the coupling

[ooszﬁagﬁ{btnotﬁepﬂpfsﬁzs(twéebnaoodhaatto&unqmundmfaﬁnmalaz caﬁbg umhasmed
ows the formation of a m xed anhyd

usirgod genetabiged pnoe@dm@m ouginedHg Higuretd ePJz“ mfltgﬂfeé% 0 4ustrate one
chl oroforrmt hould
partécahr bodumen toh C £ g{;ﬁ?&ﬁﬁ)ﬁ 3 Qh 4Rk, é}@ 'rrlk?el? @8 @xarkple and shou

lonl c am ne

not REROMER lsésrest th&lﬁlmstﬂaﬁmm ®eaelofordymiry sikell of thc lagwid recagnige many
as the acylating reagent_.to vj de .t he ude

other variptens, altqsnatives.egd H}Pdeﬁ?aﬁlag%ﬁ%?b“r?n BRgfe 10 tf% rBEHH Sbneme

111u§){|%‘a%<1=,4~I gftﬁg%fnh %@ﬁhﬁ%ﬁ{? IFE@?@ 9dsgiedcchmtdengid 48 coape@ o dlfiamine

prese represent certain aspects of
usingfor prangie] dityletexyloarbodimide 20ta cogaddggeagent, to provide a

S aAey O 34 s LGSR SRR i i

upo%rip@aﬂﬁérp%f CRETROAANIS with atchloMRPmatedh M p’it:@dcemﬁdm amfine base. Di-
i nterest, enhance delivery of the agegt to £ choli
acyomiom of ltire Inctobiontsrdiadinednvas actcw@ph%hefi ysigg dhegpied aphydyidg of cholic

ac1é ﬁﬁ%gpg%“ﬁ%%ﬁ%‘fm ﬁpr%gfd% tﬂ? Erﬁh@ Brotdﬁgtuég\ghltcﬁ % purified by trituration

at- enhances
witl €idniSoihetfan@nNS@panéthdds of rﬁa&dlﬂxg the Icempeunds of the present invention

represent certain aspects of the present invention.



or organ. Preferred conpounds are set forth in Table
1. Summary of Syn3 Analogues OHO Hnn O HO nR HO
W@RH0BHISSHEO R-G oup R3 m n = R-Goup R3S m n =PCRUE04/017612

Lactobionic nic HCOH pl 1 HO Hydrochloride H3 Cl

1. a%al%rymﬁﬁlm@%mn(@* OH JO- ~OH ~OH ~ OH MB

libionic acid HOH OH OH 1 HOAc Acetate H3 OAc 1

O—|OO—IO—|TEA MT Maltoblomc cid H o

[0033] | Ehepreserivmveahiprprovidesdelnyesy ¢ Clﬂgépﬂwrﬁéﬁat when

a
form a,pérﬁcﬁ'ﬂfan %}nﬁ‘gﬁlﬁte{?&% géﬂgﬁ}f& f%'\rél‘&_lf %_'eaci%egteco -é%lzfe%_l'InRsr_Oéne
embdREaiegts) the cEld ave Preaerit mat dissueac brgano Wisaised eri, theiglivery

Di Acetic acjd +N ' OO Na i.d
enhancing compounds refer to a compouncjf that enhanc(%_s| delivery of an agent to a cell, tissue

or organ. Preferred compounds are set forth in Table 1.

Summary of Syn3 Analogues
OH ?
ﬁ’\(ﬁ\N%
m
Ho o S o fs
OH
HO
R-Group R3 m,n= R-Group R3 m,n=
T OR OR
# OH
A-LB Lactobionic ﬂﬁﬁ): 1 HCI Hydrochloride . - 1
acid (Syn3) ;i; Y «.NH;3 CI
OH OH o
0 OH OH oH
T . #y o OH * N OAC
MB Melibionic acid LR SN 1 HOAc Acetate i 1
OH
O OH OH
AP AN TEA ‘/
MT Maltobionic acid 3 o 1 |Triethylammonium|  =NON C 1
H:Ion chloride 1
OH_OH
OH oH o
# o EDTA Ethylene o Aon
N OH O
A-DL Dilactose ;;‘:(W 1 Diamine Tetra- | /N~ 1
LL |, acetic acid ”°\g)
OH OH
RLB Reductive DO ,
aminated lactobionic oA oH 1 DA DiAcetic acid |0 "N Koy, 1
acid (\joa
OH OH
S-LB Short chain Hohd o | TMR Tetra-methyl Ol ]
lactobionic acid (‘f;[ Rhodamine
OH OH o O O NMO]
: L% o S-HCI Short chain +
SC Succinate ;ﬂuw H 1 hydrochloride = NH; CI 0
TMA |
Trimethylammonium aN e 1
chloride

Although Table 1 exemplify compounds that have a cholic acid substituent, one skilled in the

art will readily recognize other steroidal substituents could replace cholic acid without
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(}|(}I(}|Q—|FNO(}IOHHOTI\/RTetra-rrethyI i 1 SLB
Short chain |lactobionic acid r*o Rhodamne S~ r 1"
WO @d_‘mmlws OHOH M NO SC Succinate O OH | S- HEI'T/Bhzond/017612
- chainH3 G 0 hydrochloride TNA Trimethyl anmoni um ci
com%ronﬁdﬂxh@lhﬁ dleliﬁéry leohegleinBahbrertiesef dnpianipoundmidiinegh ahat
ave_a cholic acid substituent, killed..i .
ey o by ve BT By by b b o
1 i | . . . .
prac%cglgéﬁxfglg\gé&glﬁ%%g# fdtdBRAANBarcb® Ubltverf b4h d¥ctifByinyBofWarious

_ US2004/ 017612 conprom sing the
meclebmismse Qnessublamechapipm opgrievedes e disheption o dipryotective

Lth . . .
et Ao A5 A S SO SR Bt 6 e
deuvgéfticrgiaﬁ&iﬁg cbhiBolray anbbaly profenied Roingcuridsate eomyzoundslof formulae

ery can occur by any of various nechanisns. One
I andUlsenfiocthdelosm may i nvol ve the disruption of the

protective glycosam noglycan (GAG | ayer on the

epi thelial surface of the tissue or orgarf by the ]
del i very enhanci ng conpound. Especially ¢
?onpﬁugds ar e conmpognds of fornulae |1 &
ort el ow. ~ DN~-UARSQHN
CH3 O CH oA u%s‘s./&“ I
(0]
HO OH H o
Hy
Ha
HO OH I

OH
CH, Q
/\/\N
OH SN N
CHa N oH ¢ o
CHs o
HOH,C OH

CH OH
HO OH OH 3

CH,
GHs

HO OH

[0034] The delivery enhancing compounds and methods of the invention are useful for
many applications that require delivery of a molecule to a cell. For example, diagnosis
and/or treatment of many disease states often requires entry of an agent into a cell that is
involved in the disease process. Another example is the use of recombinant DNA technology
to produce proteins of interest, either in cell culture orin a recombinant organism. Many
additional examples of situations in which it is desirable to introduce a compound into a cell

are known to those of skill in the art. The compounds and methods of the invention can
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OHHH3 HB HOOHII OHOHOOH CH3 OHN-~\NHO
CHB HOHOH CH3 OHOHZC OH HO OH OH CH3 OH CH3 CH3

WoDDhdsH8 [ 00341 The del i very enhanci ng conmpoRCESZN017612
nmet hods of the invention are useful for rmany

impr@Rithe 68EdtIBSesk BAbachA thds€ apisticatiarsyiuetto therindreasad delivernof an
cell. For exanple, diagnosis and/or treatnent of many
agenthifgnigrest iotaderest edlk @rfispeui res entry of an agent into a

cell that is involved in the disease process. Another
[0035X aAEhenibterih g en bigemt af a cdCinnfonanitidNAat ieclded adplivery enhancing

r od t e f, [ '
comond FesR1Y B BPRAT SR T Ay L ey rafe the S, elative
to th¢ %@QB{& F aé’ént ablivkatd tgriﬁe b1 Wit dbdinibtered 88 tHeAPkhck @f the delivery
I ntroduce®a conpound 1nto a cell are known to those

enhafding kbthpound. tBaharced ddlhery taspsehbgeiandferetoreiitier astbotihef an

. invention can 10 WD 2004/ .
1ncrep$ﬁjpé%nqrﬁléeré)|f CRRIES % Ot?lastgeg%q? %géh%sqﬁgog éllgcgiggs]ézln the

propafidhlo? @%ﬂs_clﬁ Sfof! Hfarﬁ;?e,t%shé‘ 6¢ &:88:€ thA ellde\@rtie Hfen@Nn preferred

agent o |.ni. erest to a target cell or tissue. [00351
embatinientssthe delgq:lrﬁ enlwgeing compaunsbickulisin &t Featt ghewita 20 ingzease,

i ncl.udes I very..enhancin ' 0
morq e RER G| 1o AL At Mot it FRTRRURe R ILGE abghe 300
incréaé@infc?ehilv&iy of@habént € a b6l bhgopan®isn bf olisagamparedab itheearrelint of the

to the cells when adm nistered in the absence of the
agentidéliveesdywharmlanvisteiedlorgsbuindhe assaceidhe deivieperihangiag
comuse herein refers to either or both of an increase

PH¥he nunmber of copies of an agent that enter each

05 s eSS s B Soon B S B
By e AL o LU A G oty s
means known to those of skill in the art. For example, a detection reagent can be included in
a delivery enhancing formulation that is administered to the target cells. The amount of
detection reagent present in cells that are treated with the delivery enhancing formulation is
compared to that detected in cells treated with a formulation that does not include a delivery
enhancing compound. As an example, where the agent of interest is a gene or a vector that
includes a gene, one can include in the formulation a reporter gene for which expression is
readily detectable. Where the modulating agent is a polypeptide, one can test the delivery ‘
enhancing compounds by, for example, attaching a label to the polypeptide that is present in
the delivery enhancing formulation and detecting the presence and amount of label that is
found in target cells after administration of the formulation. Similarly, where molecules
other than polypeptides and polynucleotides are to be used as the modulating agent, one can

label the molecules and detect the amount of label that enters the target cell population.

[0037] Saccharide groups that can be used in the delivery enhancing compounds of the
present invention can be monosaccharides or can include more than one monosaccharide
linked in either homo-oligosaccharides or hetero-oligosaccharides. Preferred
monosaccharides include pentose and/or hexose residues. For example, the saccharide

groups can be selected from the group of pentose monosaccharide groups, hexose
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nore preferably at |east about a 50% i ncrease, and
nost preferably at | east about a 100% increase in
wa@ledossressys of an agent to a cell or popul ati on PET/USL004017612

conpared to the amount of the agent delivered when ‘
mon@AEEHRHES BicRgs, ipentosd-pantode didnectaibisle grmpafhekbee-itadosedisagcharide

enhanci ng conpound, [00361 e can neasufe \ﬁ;g.ltdher a
groupsaperitesezaxosodiptrGheidsr Sre NN QXB?F-P@%SF#%%%‘? f groups-

enhancing delivery of an agent, such as a therapeutic .
[0038) T eunoahbeliagentthe teiveey trhabging eempomnds ofHomndabhave R” as

to those of skill ina(i‘h{e art. For exa lﬁﬁ@% dﬁt ?Ctbilor}he
sacchagidg Eehducdhatisee sRPasad ol thpee of TEP MALPSHACE &i hiy Ao
sacclﬂaﬁrdggjrcﬁ%' 1A b%:@@en lofie AHMeA nnBsREhdrRich MBorePréretabbeh$een one

e dano

nt o detection reagent present in cells that
and fanembnesatelrirides, knd mestiatiovablyatonh By torfhree snongsaachaiflep.s The use

conpared to that detected in cells treated wt o
of a FGHHIS O PRRPIUBRSREEe FRerRauTLIyE Gegtetofbitiy
enhanci ng conpound. As an exanple, where the agent of
[0039 1t Eoesoms applicaieans, ibis desijade iruseglivery gelhangiang camgaypgs that

.ane can Jncl ude .i.n t f ' g I f
R B e L T
compBHs. agudhdeorgRthdd de pravidedtsithé tiventiore Roaexdreple, thbénvention

delivery enhancing conpoun?s by, for exa

( Le, .

provises eehpids of Epanule b WhaESIHR] {5 3<3HPRIE SR ?uga‘bliﬂ &afiqpie groups
. .in ~th Li ' . .aki.0 toi
inohidRfoh P Bd Yo SRR Eor G TR0 sy th ity BREKER, bihples of
suchtodfretindsahtiade it BN Aaatrli AitElraatshown af Titie 1f Otiwlcampounds with
. Siml arl,ﬁ, where nol ecul es, other t h@g ﬂg}l %ﬁg‘%i ’?ﬁf’? harid
imprarefl fodub Atycand o idgkivery pPRhanging aCERGNG LA HOS Gk Higgraccharide

4 i t the
rou $E BB P pfunlFOCF it () BN PR R

opul ati qn. 00371 Sacchari.de gro t hat.. can be

1004BF” h Gertai sk, B RIERETAE) SEUG B AL Grrp o el S o agent
to bét ﬁéﬁ%&ﬁ% aCefl aRE 2 UBINRPAEHARAEIhH @8mBowRR MTHetohetheratitd 6f the

an one nonosaccharide |inked in either
deliveoyreniahtigg samphand inesfoonulpderewil denegd n e anmbprekfactors such as

Preferre nmonpsacchari des,incl .
the e dpleery mn g omp it aOe R RS 420 4 ticme or organ
and f@Ae BLadRineGhaen. fTHePohmtati LG thé dpléverpehancing compound will
nonosacchari de groups, hexose 11 2004/ 898

ofterPTinUBe oo @f 7 %/qltp. 50%p %‘é)a?’@fﬁéiﬂ? Iy é\é\g{ tglji@gé) %/%3) and most preferably
15 V@tﬁ?&%{ﬁé@f g[gl%sd%ligérggﬁﬁ%gﬁf B PoRHRSf tg?i’flgéﬁgéﬁe&ggl%ferably used

rou ose-hexose di sacchari
in ther@uRf aBoEt (MBS - mghilpmeredirsierabhaatione0.§2 éwiP sng/ml, most
f[0038 In some enbodi nents, the df%gverﬁ.enhancing
preferghlysbant0-bfo Fagpl B the forpwlagens, et the IveRUOR-de esi due
that are conposed of three or nore nonosaccharides. .
[0042] ef Biteadeliyerytdnbancimrernagoudés ofrthe pnvieaidorbare hnagallyfernefed in a

o R B SR e B S ST BB R % 8 pounas
are &1y BEANPASAGARAL hid@fkso shiteléiSPhosphatd blffersassihirr(PBS) is one

for “exanple, can provide a conpound havi ndg | ncr eased
examplewfialsiittgble fooBdzinEegen dorethesssompaundsnand gthers gre known to those

of sf(ji?lsih E&?ebzlrg bge \lzjvi?’l?rquérliyee&){t c%ﬁgﬁl%idﬁ%nﬁpémﬂﬁ'ﬁg§aﬁd’éﬁ‘ditives may be

desirable to achieve solubility characteristics of these agents for various pharmaceutical
formulations. For example, well known solubilizing agents such as detergents, fatty acid

esters, surfactants can be added in appropriate concentrations so as to facilitate the
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exhi bit increased water solubility and/or delivery
enhanci ng activity conpared to other conpounds. Such
W@ vpaesses are provided by the invention. For BPXEDP1084/017612
the invention provides conpounds of Fornula | wherein
solubiizatisn 8f GRIcbRPbENdRIA R vaBidus ediventiathie@riptogsido Wkere the
i nclude, for exanple, tetranethyl and .anmopi .
formwlstien ingkidesin detgrpients therflefesgsmt cencspisation igthe g‘ﬂf’g E‘]’rmula“on
.conpounds__i.ncl. - c . ' dntrati
sdmipRE B pud BT e, L PR el bbodntration
(CMGR! $vgblk ddraaes ighdetliose ligted abdwede those in which the
saccharide group or groups in conmpounds of Formula I
ar [ i.des or longer. [0040] In certain
Iv. aslglé)tggga,%&&lcﬁgg{)drtgsent i nvention provides fornul ations
that contain an agent to be delivered to a cell and a
[0042fe| THe dylivenpantenongcompounds.of tesinventioarare usefi forymhapping the

.delivery enhancing. c ound in a,for.ul ati.on..will,.
delvgp oMY ey g Rt i oS RS nfHicie foslh ahtigense RNA,
smalgﬁoiezéﬁfeh’, ARG 8o EIRP PBNEk B¢ Ghe Eedifferyt didatitihd €dmpounds are

pR,

arget tissué or organ and node of . .
usefiddoi delivering agents toleellsbacanprdof oy @Hue ﬁreorgéql,ilgcgp@mg those that

enhag iln?\? corg)o%nd will often be in the range of 1 %
have;ag epHIEA) MPCT]%f er abl y 10% to 40% (v/v) and nost

0048 omemisthe Rz L RISV 67 €oIpisY BT 11 BEGY SHHAEHE
[ oRgE I F €clp
range  of about .. . e 2[R, d
o35 O A Bt By 8 RO AY it i, o
herelr) rdfie 16 et thki cnsnafuldtéBiolopiahpiooessed. (uth|pradesses mnclude, for
del i very enhanci ng. conpounds .of the.invent.i q{}ﬁ@go%ders such as

exarnylpi el srgwihe fifieratiaon.prolifeitpy GReluding REPRIAS
| - e - - - )
canc%ﬁgpe%gfr%ggr&%%aﬁﬁic% bﬁsyﬁﬂhﬁ:ﬁ@#’a@ﬂwﬁﬁ[ payl %F%ﬁoh,%%h&lﬁke

are only partially solubilized are also
ModuldtbBigents Baosled atfehed, farezeimplel inmeurengs)onises (@reduding

exanpl e, of, a_suj.t abl ol ubili zi.ng ,agent for . .
autosBAYEE ﬁ]@gr’deg}rdn e ygfilcéerka:l1 S%ﬁhltngaltp% ogens, ]anci %%f‘?thlernblologwal

i B b it RRIASZST dedulaeri et addi ti onal
pmée?%gﬁhg{lgﬁ?gg%%d a%ltljitives may be dgiyitar%abl e to achieve

lubility.characteristic t var ok .
10048 Piecut HE AR 4F ) Pt ST bR B AER L) O (Bh Ol using
the 8QlveR)-tirahagg ﬁ?&ﬁé. SSEHGIei@s attaiseful) ot nsodul sinigyceidaxiprocesses that

esters, surfactants can be added in appropriate but is not
are amocieted math diseese ol lstor “thgmppyticagent 3s ugest Rggsin mcludes, but is no
. 2004/ 108898. PCT/ US2 - i1 ' e viral
e
veclhgcBntatiéng £ Glrapkatid gemej amiserde suelcidetils gurtherttheapeutic nucleic
detergent concentrati on,issw_ he fi nal {S?}rrrul at
i

acichapanencet e TPXIUEleia )1 EOTRIEPASFR B e RESER 1By tion i term

"the}é Ieetuglé :ggljlec' ofdh &84 hiAat Ilaﬂg esg hﬁ@éﬁh[rﬁ&&&ﬂ intb @\ell to achieve a

e detergents inc ose listed above. |V,
thefdpelitlcaiffecy Bgemls (fR0dPtheiheutitedeneingluda i eyt limited to, tumor

conmpounds of. the invention are useful, f - ' .
suppﬁaésorggsmsvwv%se%d%ﬂﬂawyu%lals_r?f@ m?lﬁ%‘?%sd ?r?#%}ép Rirhifhg nuclelo
aciPERISLIRS, cetBd d1R88Ing T ylbufiles) fenéindsding Typs & aseTHNAL interferons
such as interferon-a, interferon-p, interferon-, and interferon-y, genes encoding interleukins

(e.g., IL-1, IL-2, IL-4, 1I-6, IL-7 and IL-10), and colony stimulating factors such as GM-CSF.

R

In some instances, the therapeutic gene may present in a naturally occurring or recombinantly

modified virus. In addition to the foregoing genes, their therapeutic proteins, that is, the
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smal | nol ecules, and the Iike, to cells. For exanple,
the delivery enhanci ng conpounds are useful for
waledouaesspg agents to cells that are part of aPyT/UB®euel7612
or organ, including those that have an epitheli al
proteimyddanmeolfpepd: cAnmted by e eepenars alsearitiin ghesgPRe®| tBe present

inve : tg)rng dlie)laﬁ‘gﬁgqfé }g%eégﬁlg??gérht\éler%g%gg ncpeag\gt') 418 notclﬁH?M d@ytokmes
Type )?bteq{ Wt 988t Ssuch WintdHer@b ol med ferdiL s ellnfé,rfefcﬁf &randtisterferon-

agents 't hat can nodul ate blologlcal processes. Such
v, iInRfleGEAs@.j el Utle, IEa I1-GXhsvnd [Leld),| and colonly, stimulating factors

dlfferentlatlon proliferati | udi n stic
suchas e, pera e G AR (bR FUClr et Bp BF i of the
n
o Y Ao N8 LA B AP L bt o
limite@Hd)Ngntibediee fs Egpe(Ii and| Tygk dbinteaframs sucines mlitisiotedierayq, anti-

infection by bacterial and fungal athog;ns and any
interferpe, Bitbinseiferan-3, pitowessfereratangd she aginintarienkias (ge- anti-IL-1,

ion.o I A [ 00441 Therapeutic
ant"%?n?@"ﬁ‘ﬁ'é %'gfﬁﬁ?gﬂg?‘%?m tﬁleigte@>y agents that one
can deliver using the deljvery-enhapcing

[0045} e dn seriain em@eﬁmenfs@rheﬂﬁfa{fp@pmﬁ eplide et 9@ iféfé & rype 1
I -

e I B AR B AT e i

gamfitintekferor, e6d dmegd- im@errﬁap@u@et €, pindtr&ros G- mtdrfebm'rd rysni;erferon and &-

t her apeuti c genes, vec | asmd or vira
inteES RO RN BRI SpEEL O Darses Siguraddt ephidnterteron.
In sc%ﬁé gxﬁbo@ﬁaeﬁ{shﬁnre al %rlﬁteﬁ&toh(is QHH&%% GlphafinterBR6H SRCRe
ex nucleic acid purposes of the
embpdieseaiy, therpreuetn is mtetféren bte%mr ahtlheueefp@ma-%b g©ther interferons include
refers to anuclelc aci q ce in (k)lducedllntogf forf
interfenon o 2P.clsiep ntsrferpp &r B‘e]ut‘iltEr BPR &t MEPARSI &Y grriterieron.
such therapeutic genes include, but are not limted
[0046), Ihsome enbopimess dre igerfesn 1sa|hgbmtbmg@fwsn Bt ¢®etmfélon of

hybi AlpGer Rt eigE ReuS e e BRIt 6! S BREL TR AP TPe
sequ-E}‘nE’éas (%: ga%nﬁy&% dnld lﬂf, e bRA PP% dls%l&@d ﬁﬁj ignberr Nk 4 |,150,

nt er ron-a, interferon-S, and interferon- Y, genes
4 456;1madamg4 678, @ﬂ ell§l. Rat. Npe.49695,428; #,89T,47 Rand $,83],0621 dig¢lose novel

d IL- t t fact
hung IgypEse Mol GRS PRLISA RBES ATH RoHreab@ties bhiiclude
rrﬁ'i?cgi (?.r peofilinhdt aﬁlﬂ@ﬁdi&safohﬂd QCGEHR Rbﬂﬁorpém&@émaﬂﬁﬂbédtnng alpha

i'ed virus. In addition to the foregoi ng genes
intetfaminrsubtype pplypeptalepamt ae mferrcch‘@taswgnsepﬁg; hum ukocyte interferon.

In o APRETIACY G DR b ééwggfgrgﬁés”ﬁat%ﬁe% et e

scope of the present invention. npl es of suc

[0047H e r Iaapmmqndoogrrmné,l the intoséqrozis, anbmtprfalioe-% oBeqommaé&mE"dfemn
alpl}a £ 19 i:( igngfagdﬁe '¥fpg en c?cﬂx‘gd I}{f’ gxﬂrkssledq k&l Oggsg Swgﬁsﬁﬁnn et al.,

eron nte eron
Sczénﬁé,@l()@elBQBI—IByS? (1980)2lﬂrﬁllk¢tmz$ f@empe, 209:1343-1347%1980); @oeddel et al.,

11-6, |L-7 dIlL-10
s Db O e R, B AR
emti%'aﬁﬂlgﬁg S mtetiesh f?:sa HuGinaet BRHiaBhaOlin bdife ethBbEAR BT the

teids, are nodul atory agents of the present
1nterﬁemfmlplms infederen ialpbh dder 2but are not

[0048] The term interferon as used herein is intended to include all classes and subclasses

of interferon, and deletion, insertion, or substitution variants as well as proteins, polypeptides
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limted to, antibodies to Type | and Type |
interferons such as anti-interferon-a, anti-

WO paoenésspHN-n, anti-interferon-6, anti-interfePCrug2004/017612
and the anti-interleukins (e.g., anti-IL-1,

and aﬁ%édl%;é- “Rond '&fribohﬂm&t tﬁé‘in'térﬂeilorﬁgen@fﬁételhhs ﬁleélﬂl‘érferon-

L-10). 45] I'n certai n enbodi nents,
geneAthanf &eommbmlayqoemﬁedm adphagrfor instpcs, élawlp@n |clcmed1r9<bexpressed

i nterferon, e
in 2. 5ol e o o e e P s T S, A0SR ooy
Sreuﬁ@ﬁalo(f@ﬂ@cé QO@HB%—Q!MX?%O) Gaedddl eF &l@ﬂ\Qﬂﬂure 290 20 26 (1981);
O-interferon élnter eron _and (b interferon), and

Hencowitil.nhtainBiol. hEy%e8¥7-26HAP&A nk sm@ eRhedénents th%m‘%@l gene

rfe
o R R PLGH g B S8TREFIHOLb IR Spaldie. T buman
inter fefdiPalplRiRPRA cRBADIS, arta bﬁfal’ﬁﬂjbbﬁpmtdms domipeisingran teast ElbsubSpemes
anti-interferon a- Y ?qtaerferons i ncl
-n

(Zoon i &r-+latesteran O 13(19§7} lg:g ?Sé?'Fa r A EAdSRIGE 88, ] " The interferon
alpha{s%e% Eﬁ%ﬂgllﬂegs%nbgw%@%eﬁ{s Bpabiot 1H51ﬁﬁﬁ§z§/rg%hltgnjépgét@1n eis but

nt er eron Is a
are nbwtlell‘of,vara@ pleidthepic hmgthokiries effecting nimplyrfibtions of the i 1mmune system

al pha-interferon ge t nb t
Opcaitbrearily Faeanrulofs S p). 18 §erh abogateqls (3 injgeferon alpha

a i
is in fg@n}ﬂ)@l{. 42(1:1%% 029 'Qgce fgg%g%rﬁ le! 2/%9%’?%9722’? qlétlllau%l agx.y 1gtg¥f.eron alpha

may bessed4, 695, 623, 4 897 471 and 5,831, 062 di scl ose novel
human | eukocyte i nt erferon pol ypeptides having am no

[0049F @hﬁ%ﬁ@@ﬂﬁ%ﬁc%ﬁb&mdnﬁ o Hid8ntcABISHURNQY (iR, @Hdalifafféron or
am no acids fo at each EOSI tion anong,

lnterfeawrualaha)_;genc,qmpﬁenng aatipordy, ﬁYﬁI@ﬁIf}éﬁh@lﬁpglﬁ@tl?‘é}éatlons including
hair B PR p stshme tefe il ok s it ARRE B Hhoma, T-cel

leukérﬁiéeﬁlhltﬁﬂe atdehrbidib iy@]d gehaisllelkethia, Sndlighedtiresl aoriks bidder cell
I 0047] I'n one enbodiment, the interferon is an

carcinamer foleroprrainmeme §1ER SaHY), cordyigras wmipatahmoviyy and various

fonn@%%%ﬁ%ﬁ&ewﬁ?ﬁgpa??g %cﬂrﬂﬁlg i1 g%lgépﬁ%%gﬁéj% Xgruggjgv 'hepatltls C
virud (E880), nodrrendr B &irua (NANS) ihepatitis, GOBeph8486 VB4 (VB Difection

(Pesg%%egldgeé R%a%}g&g{ul\n%rg]g% @%%9@%%(55%@%?? %1)959,59 gﬁlg-a Itxas also been
founglqgﬁg h@w Sttectila n%agtgsﬁ rrHE t 3 y(%cﬁtecﬁ)oméﬁadﬂd 'cBﬁt%lflﬁ‘é ﬁﬁ‘ombocytosw in

sone e , Interferon alpha is
patiéntd with eryelopadlifhatifadisord2is. (Tp]@@zﬂ&al THendle irm MatdeP9:@BD1192

d herein_is int | ude a e
ol YigsrTasece by Ligeeroardn, (o gt ht. PRl 1A H70
(logFypstitution variants as well as proteins,
pol ypeptides 14 WO 2004/108898 PCT/ USZOO4/ 017612 and

tibodi es. nbo
100398 37 3058 St SRR o Vg LG Sl ibrice o
“thefpemidal1p @fectivel’ @hfoRAOSE aadhexlapa;tlcfageml in aﬂ)at’feﬁconlqmsmgnemhvery-
cl oned and expresse oli by several

enhqcig compapne, W%ﬁﬁ?@k@tﬁeﬁmve b hegein sefit 18 415 Praveytion of,
1347 (1980);

red@l&? g? or c@%‘%ﬂ syﬁg)tcgb% ass th@%&%GZ?%SgSél#% . HenC(() ot )

[00@% O"Ja}erp(’gﬁ\,{?/gry-qnhgn@m ég&%&srz%ﬁ M&lons %ﬂzgt contamstﬁese agents can also

be used to facilitate delivery of genes, proteins or antibodies of interest to cells, in particular

cells of organs and tissues. These genes can encode, for example, proteins that are of interest
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of the systemis derived fromthe human nucl eoti de or
pol ypepti de sequence. The human interferon al phas,
wo e0v4ao8e0pl e, are a fam |y of proteins conpri sSPEmyUSL004/017612
| east 24 subspecies (Zoon, K. C., Interferon, 9:1
for cérhRrlal pHRSSErAs An exa@hle, oh€ astemse theugents, andigrmulitions to deliver
interferon alphas were originally descrjbed a ent.s
to maapab tissef of anaamimed 2 ZANGIHES SPepegs aé’c“é‘i‘té’“iahy %P?@a“ga‘i“em which
ar & n Q dnés and
s R PR Bt by BB D O, s
formalationEXEsd dvidunit & thése &IsRil[1hdBOY).. | n sone
enbodi ments, the interferon alpha is interferon al pha
R hcludd dudRUgEtamy also
[Oosgﬁt Ih é?b‘%@%ﬁg&lﬁ?éﬂgaﬁs@m}%%éﬁg] Phar maceut ?cal
useﬁacfmomﬂvteﬂlmagmostm egems ®rdels, onganE Radtigsues . Examplerof diagnostic

ittt i A BB Smges
ina g@l’ @¥ bh@ﬁﬂ‘tﬁgfé@ed tKafE’%%'act%sﬁQs% C&E&h ﬂﬁ&@ﬁienﬁﬁbiem luciferase,

honma,  T-cel | | eukem a,
and ma |hlkb)0drﬂ lamﬂecbﬂnrodmc amdpedb@g engpLmdiokbrisdipzobeshl i gnant
mel anoma, bl adder cell carcinoma, col on carci noma

(wth 5-FU), condyl oma acum nata, rhinovirus and

various forns of chronic viral hepatitis occurring as
V. a NVestoks forfGdneddelivergs B virus (HBV), hepatitis C

Vi rus (HC\/) non A non B virus (NANB) hepatitis, or

hepatitis D |
roospE g haasiamihcrean st bEGN ey H5 R bredhotihs cen
incolfobhtd ttaendii® aReswr. Eeimiisled of weetohy bl Yorahélepirpuss include
gai nst magakar%/octyt opoiesis and controllin
e

exprbmmﬁwmﬂ@ b q@r&@m@mg ewrpwqwm%me.og rtgrestyp the target

cell. ( _hl-g%g drelrrl éa :t egg?c%%rtlg a l\/lraﬁ%gﬁ% §¥§téhr1 wéxg%?réguf%?ng %n?e%)st 1s

incofHSed 1&& a @lral gdBbAREapatle dflifahsfetifg th(:iﬁgé’t)c)ell [V@lmﬁ@]helge;ne of

sonme enbodi ments, the conpositions of t gﬁg Lon:
interssinip dpsigned for expsessioadn péapstpells the gene fan Sr?B Jnkgd to

expl.tggsﬁ?rarﬁ Sl oAl gﬂérgeg ﬂ%ﬁ D4t it i@)@)‘i’%%%l'oﬁ loPSheeflS bl th8U¥sired target

I'ng conpoun er apeut y effective" as
hostl&ﬂﬁi TRisgbiie camfaehieve exprosiqurekengdne inddr, appropdiatetdopditions in the
or curing of synptons associated with a di sease
targg&cgle [ 0051] The delivery-enhanci ng agents and
formul ati ons that contain these agents can atso  be
[OOSE]edVirai vieator bystemsustfiliiy éﬁ}PY@ﬁnge e ingtang inviepdorpinclude, for

baodi f t t [
exa:ap eL)P%aW@?aﬁwn'afq% 8 2ol e el Hefindfboch e

icaRbR1s8itAsle Wital vedtoes @Eludetepliegtion cbfnﬁé@nt replication
2004/ 8898 'PCT/ US2004/ 017612 for conTrer cia

deﬁpwnb esdsonditionally espliepling Vighyedians FECHAY %Q/éﬁ%% ¥ecigygjcan be
dengeél gﬁgﬁkxlﬁ g%]nsog%o %é nlléﬁec{r bobde T8 Fr}iseg' wRbRiind, RRpERirus,

nutrltlona m‘portant proteln
adeﬂ@h%mate& virfd§, nnﬁlacerﬁhsdafmcd (rMVM)L Hmrwmmﬁmyandmtrowruses

(1nql\uldmg blg Igpﬂglgtﬁéj %qe gog;qucg)%gafvalgg |apd m%ﬂ.&o ;ﬁ:]ylflnca Y, genes of interest
are inserted into such vectors to allow packaging of the gene construct, typically with
accompanying viral DNA, infection of a sensitive host cell, and expression of the gene of
interest. A preferred recombinant viral vector is the adenoviral vector delivery system which
has a deletion of the protein IX gene (see, International Patent Application WO 95/11984,

which is herein incorporated by reference in its entirety for all purposes).
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[ 00521 The delivery enhancing agents and fornul ations
that include such agents are also useful for

wa@ledossresspsrg di agnostic agents to cells, organsP@mntis2004/017612
ti ssues. Exanpl es of diagnostic agents include marker

[005% N8R I MMWinE AR B B%ﬁi ﬂé?ent; Muc&'i@adi@@ﬁid' the ?l@l &fd @eb@ed by

en expressed 1n a ce i ncl udi n ut no imted
themt\mher(:lﬁ-tkﬁmmdm@ séidaare cogﬁ’nel@tcdfbyuoeté@%@itreml@ﬂnﬁ DNA technology,

0 | uci asg and the like) and | abel ed nucleic acid
also [ermp e(nglﬁengl?‘?f&%l abel ed probes). V. Vectors for

Cene DeI | v.eri\l/ [00531 In the situation where an agent
[0056b Bderpeuticeleeffectiva amenntsiod the pharaacestieal egmposition comprising a

[y orate the ne into
mod yafePt BRI Ay 5 3wt B P Dut e e oA BbRB 48l s, im
recobasii el anabdedively syste@cfoti@ateddn ebnffexsam@msﬁfg 4 dedivery-
gene of interest in the target

enhapeing gy Ik dminitsred 18 sgeh milh the seaRing g hetimyriios; For
B
adenbligalgetier déhver)n:t}eteﬁsformalmgtﬂmﬂfef oasntmnmgetsxk:ilimeryiemhancing

target cell ene gan b era Lin .

agené%fﬁrllé&q féﬁgea%ficﬁ ?(o‘i ggé‘alﬁ od %%(010 Qﬁmﬁfeﬁ}é@t more typically
Ile] o 11

abﬂ”?@#@ﬁﬁ%?&%ﬁﬁ% e m BRI PP RSl to 1x10
partivles/en]l (BNpnbpri ate conditions in the target cell

[ 00541 Viral vector systens useful in the practice of

the instant invention include, for exanple, naturally

occurring or reconbinant viral vector systens.

VI. DefendDedjiverydSystemes particul ar application, suitable
viral vectors include replication conpetent

plicati defici condi tiona tid.n
1008777 55t B “set Bty P I RPOPb I BE Ry ofan
agerfl €5 b ¥egbt CEIONThO 8 EORBR REodMtedWitRa ey HélRvery system which is then
adenoviruses, vaccinia virus, herpes virus,

delivetieshie-the edbusinaaifopmplagion thah geresains p dslivry arlwacingpmppound.
H'V, sindbis virus, and retroviruses (including but

[OOSSPt Thisdint ebbdinRatssorsier ieoemion| pei)constnts\aMihér agents are
pically, genes of interest are_ inserted in

h .
COHJV%?Q)F%& ‘fe,(]al rﬁq:qp@qg, hfgggcp(g}j f%h@fedtufpéak@éﬁ & gyﬁgmpt 2 gfu c%ated pits and
I
40 LY R SBREPLT ot fe Bg 016E Sy R
linkingtresietyt(Wuwlerpt e efivk Chere c2681 462014624 61988 W Or92/G618Ak For
enoviral vector d t which . h
exarglfeds SORFTUER SapPE ] aksi hlough 3 pof e MRy {aeielngiomucocid
whié?Alks @ HoadtP Rir'tl?@ésﬁa‘?é‘%ly@ peorbih¥8&sptor ofbSAlodytesher ei n

I ncorporated by re erence |n its entlrety for al

[00&%‘; %nglaﬁ(yi,n\%rgl \éfge %%g{l . ?ggllgg ?%?eoc,d'()/ng 1 7c@s czanatlglorgéc? hed by

the @IAekidn & r@cre@tcﬁlhlgmﬁmﬁ@ﬂ@&b@es s E&lﬁﬂfdmﬁféeebpﬁoﬂtb @emicfeeepxor-
acids are constructed met hods of reconbi

mediztedhensiopifysis indp seect @rwﬂa (segengt WO 8@ AEk rW Qg%/ 141 %5‘6’]0
94/0%?%)5‘%% ggﬁbxgg‘f&xﬁc tf"tl¥e indORIAL &e%NAI'&%nstructs of the invention are

nace Sit1on conpfisin
11nked to viral proteins, such as adenov1rus partlcles to facﬂltate endocytosis (Curiel et al.,

Proc. Natl. Acad. Sci. U.S.A. 88: 8850-8854 (1991)). In other embodiments, molecular
conjugates of the instant invention can include microtubule inhibitors (W0/9406922),
synthetic peptides mimicking influenza virus hemagglutinin (Plank et al., J. Biol. Chem.
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nodul at ory gene, such as a p53 gene or a
retinobl astona tunor suppressor gene, in a
WO eotisspant viral vector delivery system for neCHUSZH04/017612
a buffer conprising a delivery- enhancing agent, wll
269:929 BIMNUFL 8987 ahd nacegrekalizitiontsigatsesach angV 40 Tiahfigen
i nvention. For exanple, therapeutically effective
(WQEIH68). of a therapeutic gene in the reconbinant

adenoviral vector delivery systemfornulated in a
[OOGOEf fig koo Binbbdintegtseofdled inverrtionethla anmﬂutagmg agemus apr antisense nucleic
_the range of bout 1 108 rticl st ? 1 Qé
acidpdihe |aet|1~°@§¥erﬂuc SioPEd £5h %BHOV@%d AbPLIIEAT L EA T N %ﬂsﬁf ¢8>

1 L
sy AL S\ D TSN LGO89, G g

antlsiBﬁ’se melejc Siid cemslsh bOPVided; sish gelrsican he fdrg@&eéedmth gdeljvery

systent' refers. to nmeans, f.or t | ver
enh aa@gmcop@oanf alpcb)é]ttroa%c?ép 1nt?ﬁgll%%w{ﬁ8g%ﬁ% oytg Cslfe aotffe d111 in the art.
For l@k&nlfthlé‘ &€ '&ﬁn deldaves ¥ géﬁé&hﬁféhme@ Bn bstisehemuctisd adr@frﬁﬂwral

e cel using a formul ati on that contains
vectdglsuckeasyfcafwhamplengl }@pnt,mﬁjﬁ@lrus (senzH i gt @lepfeVzral Hepat 4:167-173

(19923‘b m §‘{T§P éasso(%arlﬁcﬂ\élgfs \éee nt ! gg B(é%c?%% BP5H REY C7t5§ 7%d83c(t1 b@f)) or in

réceptor
othdr %?dtérh& aloRAinD baket (ignigd, tolan NI (Sehda lvmnﬁ) la:pmbmd gpiet d;ehvery

internalization of the endosone
A

(seq ﬁgy{deﬁ%z ﬁ%éi%) ci J 93: 276%2% 193%39%?6%3;% K &2disomal or
plasedla vbﬁoﬂ (sbk ek tDsopanéy ai Bmcywym AendnBiiethS.4.94:6450-6455 (1997),

Yowed glll %g%ﬁ@n%?@?é :j8n57rS 18?”732#% ﬁ@%ﬁ? %&,&@gﬁe@% gperegate (see,
%hﬁh%:ﬁé al. Wéf%ée m\éﬁbﬁ?ﬁsdﬂﬁ@ﬁ&@@ - kaGidRed DA’ (see, e.g.,

&ronstructs ean ed by th ddi'tion of
U.St 8560/869 ahd @&h &5 801468 tin bpidiceecty @Estems; (store.g, lased pl-oprit Rev

s i S50 A5 95 SRR B Oh G PRV ., i

Stad PR -5 ifB SR seaed), 08993 0WobbR e BN, GﬂiﬁltddrStatéshEatent No.
constricts of the invention are I|nked to

5,018,568 Giisssed MayH, 289 ladetiovicdipesquagst(Epandse! af- oUﬂ’é?;qvﬁl3t|21Ee§P atent No.
52§ R R0 Bed FarlitiC Lodi % :[%slgie'y J- A8t Ghies PAEANo 36478,475, issued

NoP@hises Bk ar996¢ RBkd &y, aonitell Jrdres Musﬁttht 5[2798A8 j issued damuary 18, 1994;
i ncl ude’ m crotubul e inhibitors

Gelspmbinettalc Unéted Stides Tatont Nei 134, 761, RSHSAAPERS 2, 1994) gas filld

i GETRFRL 5 B0y Bl oy 19,

hga(%ﬂi&&:g)aﬁed efl \?glggéld?gsg:édg?cla%ué%sg@om{msalgUait@i Statsh PatsntINa0
: ant’ . : f.
SR et Ao Se Ao o R AR SRl B0l
Maglﬁ%l ?S')d% GaGintn e 1€ UHel %%@a@ﬁ@tﬂ%‘ 5,584 B% Q@ﬁecheptember 10,

d as an antlsense ol |gonucleot| (see, 5%2)

1994 Ve arvel., &initell Statdhtatse hoeS 0GP 20,dsshed Homra@erfz}év
7:109-114 (1997)). Cenes encodi ng an

VII. Protein Delivery Systems

[0061] As used herein, “protein delivery system” refers to any means for the delivery of an
agent to a target cell. The agent can be associated with a protein delivery system which is

then delivered to the cell using a formulation that contains a delivery enhancing compound.
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anti sense nucleic acid can al so be provided; such
genes can be fornulated with a delivery enhancing
W@ o09pesses and i ntroduced into cells by nmet hodsP&noswod/e17612

those of skill in the art. For exanple, one can
The pmé&fp gME e %eﬁ&‘é}? ehALiRNe AP En BT dHeESE iM4 SinRilteneous
acid in a viral®™ vector, such as, for exanple,

in
manhegpertin cpmbBatipm u@el(ege@e peotgm is gdmiajsteged firsgy, foNgwegl by the delivery

enha(lglgg geél% als6v3 et(rexg%@ AGélr gLy g&?n :g%ggfé%tgggir){gggs?,)f?llowed

by tHRIprétéin. Ot her syst ens i ncl udi ng, but not limted, to an
HVJ (Sendai virus)-Iliposome gene delivery system

[006%& i Q’f&gu%@@téﬁ%ggg??g tfoxaé Eﬁ!" Q@O"l\?g‘}t %eﬁ?@gr (s¥§‘€fns direct injection or

contabtitg| patymai cqate@lﬂpé@@ﬂes S@tlonicil.llp@ﬁmﬁg %as?ﬂllec( ﬂn&ﬁé’épherea,shgand-

ene in an epi soma d, vector (see,
targ@;% Apayated macrpm@{ecu}qgmatc% | other, conyyr@ogal protem de’hvery

platfgﬁggﬁo 6455 (1997), Yew et al. Hum Gene Ther.

1975-584 (1997)); as a gene in a peptide- DNA

Q ega Nii dorre et al., J. Biol. Chem
VHIS?%F‘&%@E%“&'% eré”(‘l‘ggtf% as "naked DNA" (see, e.g.,
U S. 5,580,859 and U S. 5,589,466); in lipidic vector

[0063Y S V@R 38 For fhafhmacehf&l ﬁﬁxf@bes th@ffd)ﬁrmﬁ\’ﬁibns bbhHe iB¥enBion include a
Carrier Syst. 14:173-206 99 pol ymer coat ed

buffer tb@wn@msahmﬂwgty-mhancm p@@aoun;dt éEh@@uﬁfgt e bengaLy

phackpgte e BN lRY 50 apltnal Ot ot gl =

phosrpaatb@ammd JubfaoTHS b fpaplgciat baffer, steiletvederShad 6l$161PtaIf&ﬂ§ known
5,283,185, issued February_ 1, 1994; Jessee

to th@J@F‘ilé%}’ﬂﬂS]éll“éé apigarepHchs thase sl'mrlh@rtby Ceadel. N@ééh«%l@?hemzstry

el S8 PR Y S B o PR lng s

gend.h?int@ﬁbdﬁhaheﬂexﬁariremecm deﬁvaﬁ 4ystéi,, for eﬂmqﬂe As:gqm;dall? in the range
994) : s fi rosphe et al., United
of 6étt818é‘s Pﬁg?féh‘ty 7N|8d7 % 28 ?109@@ é@@&iﬂ%ﬁugust 6, 1996),

| i gand-targeted encapsul ated nacronol ecul es (Low et
[OO@H ”I[liwidoamoﬁtianm;f tRaprestnt No/entién dddtibnally mebule Atabilizer,
rlel et..a Unjted. State ate

enbeinst oSy PRI IR g et S T S i By o phdapeutisally

a%lee&nl?@ft&ﬁb i aph3Brbl lylaSSepemb i RURE that Qets, fi 1
ace et a? ntjﬁ:l‘ ted Stat gsil éggt ent I\Ior%méa 166, %%Oor erampe,
to stalsxba@ﬂlemmpémh;@ant 2denoyggixectoyilelivepy gxstinhcaaprisies {he tumor
suppés‘\é %gner gg)gtg};slo%i)gx%a?]@dacce rtaeolgmmfiu%'ﬂ?aﬁ }n\(%gdrdyvg)]rx%xample

carbdBfdthtet,Gueh boglgedse Cdictose dhéexagas) tanticiiddgs, aﬁam; a@t@bic acid or
with a protein deliver stemwhich is
glutgihiangcahetalipg 2gys, k¥ %qu#@ wpight PrAiFIAS Pwh%l}%%blhzers or excipients.

o o BN Becel B SRS T SRR G gk Mfiping agents

dlspdsing\@ems @n peenenvaiyes owhioh ack pzanrcdbzerlydeslefulr &repievamtmg the growth or
| t aneous ner, or in.conbin %n whe

acth G BIOTBETART Y Sl SO PTVPLEES PSP BB gq Histude, or example,

pheﬁcﬁlaha §6cbrbi6 AEAN OInB Gk ALE Tt thedst WEILA kASw WREIRI dholdeRf

delivery enhancing agent is delivered first, followed
phatpyacehtecaply @cesptable carrier depends on the route of administration and the particular
physio-chemical characteristics of the recombinant adenoviral vector delivery system and the

particular tumor suppressor gene contained therein. Examples of carriers, stabilizers or

19



[0062] Various systens include, for exanple, |iposone

delivery systens, direct injection or contacting,
‘Wooiloyiressogoat ed | i posones, cationic |iposones, PGEES2004/017612
" filled mcrospheres, ligand- targeted encapsul at ed
adju@ﬁdd I éﬂﬁﬂieﬁ'@uk:l(i?ﬁlmehCRaﬁzngm 'satHuem. Scn\sthtEd (declpPdileCor,

eliver platfarns. Vil ceutical Formul ations
EaSt?I@@’BAS}yXMe‘ﬁh‘G]é ésdn?Q?PorﬁWerﬁffd‘éﬁY F%ﬁren‘ﬁfur poses, the

formul ations of the invention include a buffer that
IX. coAidaiinistitation dé Fovmulatiembanci ng conpound. The buf fer

can be any phar maceutically acceptable buffer, such

hat uf f d sal :
[006%]31 o g & F@gaﬁ? gu %F ;QF ér}?? Irﬁgar}gﬁ;%fcgoﬂ{goupgl is. 1rﬁcelu% dflP the buffer in
whl&ttﬁé hio@ulélﬁhg hgend ['sdfoﬁhﬁl@fed baht gelvespetitncing compound can be

dinarily Skilled artisan such as those descrjhed b
adm(hmicteéprlalt to tbq%eylaml@@gﬁewngomsamwt thraqgiyaipe agrat. In
n,the
som by 5 LR TR Gy RRIRE b O R TS Ring g

by nﬁﬁirﬂg\é%é(dlﬁa/tﬁig@gbntf [ﬁép ARl ieh a klsh\teypbnimhbmglcnmphmd formulation
range of 6.4t , refer

y
just pﬂ@f féraémnystvat@ntt@ thF Izﬁtlel[\tod%@ ﬁ‘é‘g%‘%WSB‘& the aE’é"e&F e?li?é“’mg
iagl
con G AMAR s VL BB gor o
admasiepioabl e carriers or vehicles. A pharmaceutically
acceptable carrier can contain a physiologically
C - ar ;

00G] 8 AELE; RETPRURACHIBH O o i g s
contairet éurn mnpfourfanhgimhﬂraﬂ weeter dedivepr wstsoy fog@h]@ted An a bu%{fer which

T N

dnﬁxl?éttefeﬁrb%er BRE iPe A Yeof abOIEIT BRuasEos fhbﬁrsﬁ;ﬁrbﬁrahﬂy about 10
ut at hi one, chel ating agents, |ow nol ecul ar wei

mmpteettcemsrrmmt@t ek mest e feiablyrabost | owanuigsdn 8 mm@?ﬁh eIF’ another

l.ogi ca cce
em 5 rg thegéﬁiltv yy %@ﬁ CHE% ep?m%?%ggglgﬂé?t%fé& %ggﬁto‘;ﬁg?m%ahon of the
recdhSIHAt abilovas) vesttr @blivire syadih ICGmtbmlﬂthel seforlsuppmessor gene. The

preventing the growmh or action of a
pnovadm@ustrq@pe@é el yery-cahncig 389 I DL OF FENEG :gﬁ 5133(}%,30 seconds

X
A T 5 e e
mind€s Pploa k) fingaistratton d&b@attﬁommaltweetor deltveryosystem containing the tumor
adm ni stration and the particular physio-chem ca
SUPPI¢ETCAEERS-i stics of the reconbi nant adenoviral vector
delivery systemand the particular tunmor suppressor
[OOQ’E]n eThe)niodu]latanig ageat Girmulatedaing hadfep coraprisinge gehvery-enhancmg agent

cand)&J ls.glgr‘ﬂza ’Ecg%n%/rtgégq (}/)r\gﬁégr}of'{{c'{f}bﬁ? eopgg uyﬁgs?lgsn ugﬂég %gncer tissue,
usu\%ﬁny deliobly kéthod Masn Bubé ordburily siiled ﬁnsanFTBr &391?:@1@, 1ntratumoral

I's I'ncorporated herein by reference.
or ingtavesicst adminishatédn. Foipsvas atd @igany ipeldy arnhtl%aeﬂgr organ having an

epi %qn‘ﬁﬁda%rng@rtaﬁé fur?g agﬁ} & a\rﬁtﬁlglﬁfe@tnrpﬁ RGN e HRHAON Rébplritory tract, and the

lung. Examples include but are not limited to carcinoma of the bladder and upper respiratory

tract, vulva, cervix, vagina or bronchi; local metastatic tumors of the peritoneum; broncho-
alveolar carcinoma; pleural metastatic carcinoma; carcinoma of the mouth and tonsils;
carcinoma of the nasopharynx, nose, larynx, oesophagus, stomach, colon and rectum,

gallbladder, or skin; or melanoma.
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whi ch the nodul ating agent is fornul ated. The
del i very-enhanci ng conpound can be adm nistered prior
wo eoorhessadul ati ng agent or concomitant with tPEI/US2004/017612
nmodul ating agent. In sone enbodi nents, the
[ooaépl Y §nYe &ABGTIRERE of mm@on hetevipdetc agehhlstthenulated in
modul ati ng agent by m Xing ﬂlglatlng age | ool
mucqzﬁrab ﬁm@al,l amd/qmbvppaéfqmuﬂa&@w-péﬁwa ymaucoadhss U’ﬁ&el and topical ge

formp A, o b Bl enh i BB, OLnf ilfics, and

muc6IpEVege] PReharavidub ﬁdrltfagschagmmlt deﬁwerymrc)dnsclesbdl in thsH’a’agit &o.
vial to the caregiver for detr;n é ration %066 ? th,

5,346 81 B8 BTmBls iR HeEBEDRRU P e dTeB R b RGP gL fho mou
LS & cancers (e.g.,

head R UIREETER, cARRR oI AN oh tidl S REARAN sancars (0.

meldaohdagbaswhindsquirmeusheil comipmias); saacetedf the mjestintlamedosg vaginal
agent, the pharnaceutlcal conposition can be

nﬂwaﬁ%?#d dFBLEr time in the range of about 5 ninutes

to 3 hours, preferably about 10 mnutes to 120
[0069] nan eeme ambodmmntsmfé einapltipnab ierapestiargent dormapleigd in

n an h X
ophtg] Jgngg%aﬁ{rgqlgt?%gn 6 0 grey% gu%? rrlx?ﬁg a¥1o @Q@ 'ﬁ&#fﬁ'ﬁn the
delﬁé?? of {he QQJHUb[h@f&naa@@J)%‘éhé ) thy egd, epticiedliyve bynjmyatomwuh the
contai ni ng the tunor suppressor gene. The prior

delieatyofpEY.rati on of the delivery-enhanci ng agent may be
in the range of about 30 seconds to 1 hour,

X. Pr eisthald ¥f Bhgfedt M nute to 10 m nutes, and nost
preferably about 1 mnute to 5 rrinutes prior to
adm ni stration of the adenoviral

er
(00T o1 B lemmelaiamsl thoie paiigrere bl L euginigiang S pgas transterof
an agglg t?g dup a0 19&%@6 Jroviatd Al ek 4 fsiI Sha asGanpitheiang
Ivery- en anci ng ‘agent can be del i'vered to any
merhbrase)@r as aisghared deHcsustianip tiesoptulre.cThe esdires b@lpéw@@ in vivo,

cancer tissue, using any delivery method known to the
exVb‘dePh%r‘i"Tr?f skilled artisan for exanple, intratunoral

or intravesical admnistration. Tissues and org
[007Hc| Tkefoamylatipssemtaining ﬂglawrh aianging Fomppdsen élilodulatmg agents

cangéggtg@gecf g:i%m%ilts%%;‘of?ﬁ trstoz'n 0% Sotr'esg $ votbﬁ/aacstagt(aw methods.
somd ¥nhBHdEm Ot ofihe im@htibn, Thé ﬁddﬁl@tlmgbnnm nmtrcufuced]‘@ cells by such

bl adder and upper respiratory tract, vulva, erv 'biolistics. In
methadd asanigroiniegiih palcqugbg}osn@t%gqeglp;tethrb Pgoan: usion, Sbiolistics.

fu ertr é&@? d rllrjlgﬂts QL ORGHS eut"fu éalﬁ%ﬁ Shakedt ? dﬁ‘xﬁ@@y bf'){h%lifsﬁ!le of interest.

carcrno I nona o e nout h and
tonsils; carcinoma t.he nasotﬁhar nos

[0032k o pheegisssmiaqdmeRln © ﬁmlwnaﬂ@ SRR reufgbfion are

20 W0 2 R0A4k Q828 &nt, then returned to the patient.
adr%@f?@%‘oﬂ?ONg?gg %5868?)(\{5% some esirr%odl ments of the

Exammemﬁ anvivd feninisergeoft therapeysintzens cansirpels dicdie Ayteaga et al.,

sal I.C C n
a2 S s L5 o e PAL M A s s
93(%9951111 81998, K &8 W] SényinpRliAeRicbogy 2B ham&csﬁg(w%) Raper et al.,
onposi tions, polyner matri ces, and
Annals of Surgery 223(2) 116-26 (1996); Dalesandro et al., J. Thorac. Cardi. Surg.,

11(2):416-22 (1996); and Makarov et al., Proc. Natl. Acad. Sci. USA 93(1):402-6 (1996).
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nmucoadhesi ve gel preparations for transdermal delivery
are disclosed in U S. Patent No. 5,346, 701. Such
w0 oooabsxps8 ons are especially useful for the treaEr/Ds2vw4/017612
of cancers of the nouth, head and neck cancers (e.
In orfedneRydsm&dt, thi prdsérﬁciﬁl\&ﬁhhbm proivides aepsthddefor Lmatlrgd)lmdder cancer by

cancers (e.g , . melanong, b sal and s
the admaR S inaSH £ rodhGRRIS AT BN P SCPHLY SRS SyRBPAtign with
gyNIycosa, and cervical cancer. [0069] In sone

enbodi nents of the invention, a t herapeutic agent is

fornmul ated in ophthal m yl’gXA%' gtl ons for

admnistration to the e {EPor mul ati ons are
ef by SfeMntehdddhe i@trh@ o ARtio tR sehFB)of this
[00732 e fbl%&lhgexgﬁlgptl onré ly i nlconrj unct | onl Wi t h@tﬁh .
mvededm vIertlye fufl lop/iR exdmplgst Yeidecans gramsatmE megng orbiliterpemol” means
ormil ations of the inventiaqn aretxlﬁ ca ' means
mol%sd miChiTaeans dgerees EFtighads, THn JPEARS gHotigs, tPEH S,

dlmé‘tﬁ‘;élkorrn-mﬁdé: eAh ¢ ratiﬁre@ %u%Vih ‘%greé‘ssc&ﬁfgtradéfun?esk bheHeise specified.
S an’epit nmbr ane, or as an i sol ated

cell, such as in tlssue culture The cell can be
provided in vivo, ex vivo, or in vitro. [0071] The

160 QRS oF CohdionhM3-Del(teediyureahand2ng conpounds
Exaﬁﬁf %tnltau ng aggints can (be |%‘%roduced intg the

[0074] s Sihe followimgeeletss thamethodplegy wilizgd %thwmh%‘i plegoppgpnd S, also

oo AT A R b AERAREY 8 i

used Bt BRdBcARNM Croi nj ection, calcium phosphat e
precipitation, |iposone fu5|on or biolistics. In

t he therapeutic agent is taken up

A %Feeézﬁﬁ%/”a{?eatgﬁ’gg?l}sgsue of interest. [0072] In sone

enbodi nents of the inyvention, the conpositions of the

i nventylerycarenyl i Hid ered ex vivo to cells or

t|d&ﬁe@mewpﬂﬁﬁﬂeb3fh%wmﬁ”ﬁﬁﬂﬁent then returned to the

patdheh¢ acid Exanpl es of ex vivo admi nistration of

t hdsatpeyitchibrgfemeateonst ruct s i ncl ude Arteaga et al.,

CangethyRasgar ch 56(5): 1098-1103 (1996); Nolta et al.

Pr %dﬂﬂﬁ{& anbb@ehydpide. USA  93(6):2414-9 (1996); Koc et

al lat§§n1nars |n Oncol ogy 23 (1):46-65 (1996); Raper

et Saj oAf?lBﬁlzﬁ?ﬁf Surgery 223(2):116-26 (1996);

Dal 838 J. Thorac. Cardi. Surg.,
11(*’?)3 22 (1996) and Makarov et al., Proc. Natl.
B cad Sc 93(1):402-6 (1996). 21 WD 2004/108898

/%f T2 In one enbodi ment, the pr esent

{0075}V eUbinEBurRI pvideRitian vEt-bogldkgearbored tillnglride £t01@ mmol) in CH,Cl,
cancer

(50 Suiohmasse e APERSE 1B M SISO RHOR GhBT  T BRI 13
diat%%gogew Ijﬂﬁga ih Qﬁ%@lz 9@ n{L‘? |at %k Bebr OV AMBLRS. Bhé€mixture was

strat’e, 'mt the scope of this
stirred for 2 h after which the solvent was removed and the resulting residue was redissolved

in H,0 (200 mL). This aqueous solution was then extracted with CH,Cl, (8 * 50 mL). TLC
was performed using MeCN:AcOH:H,0 (4:1: 1) with the product having an rf of .35, and
phosphomolybdic acid used for detection. Initial extracts containing non-polar impurities
were discarded. The desired organic extracts were pooled, dried over NaSO, and

concentrated to give the desired N-BOC amine, 1 (5.53 mmol, 55% with respect to BOCO).
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invention. In the follow ng exanples, "g" neans grans,
"m" nmeans milliliters, "nol" nmeans noles, "C' neans

welegnaessoCent i grade, "min." means mnutes, " DMCT/IBZ0E017612
di methyl formam de,. All tenperatures are in degrees

[0076FENEbAHBGRI 3INCRSIE fide E\M% ennsglp i DMEY(SO nilxjawgs teeated with isobutyl
nt hesi s of Conpound (see Figures 1 an

chlorpfﬂl@ﬁm]e (PRS mwypl) onf trigthdrmined 143 auneh) Rbd &t @@;}8 &%ZIF'H“F% ggompound
1 3.4 b, SRR R Ra2ha FRUTRAU v afbRE4 1R YA Hatdbom

POW are the synthetic detairl npound
températu¥e S TBO ekattich ﬁ'hfmSmtdte@dlaf’EﬂC psing GHzéttanaOH,t(S 1) with the

des1r2/gh3}q§p[dhgtg§av?qg?ag$?g Eg;fﬁﬁg;pgg%g ofk%ﬁe \Xpl\?@% éﬁ?ﬁ%eélﬁ)ymﬁcatlonv
ona lﬁg$ LSRG é r dic yﬁj r%r(lﬂ‘?{ 1 ose )25»&&&&6&' RHpAnd 2 (1.90

am cy ydrochl oric aci
mmod68%d)c aci d B. Experinental Procedure [ 0075] Conpound

1. A solution of t-butyloxycarbonyl anhydride (10.0

C, 0
0 a1 s dasghana s 9l

MeOH €56 mEpamhalwave30 stimas ryorn rqexmm@mlzs fon Ephnilhe seacten woer

o DN P S B o o B 5. e

solvér %Jag U§-c0Rsorhted matabNeke aﬂdﬁehﬁ@l(félﬂﬁ MEQH. Th solatioieoas treated
solution was then extracted with CH2Cl2 (8 * 50
with Ba@ re&miﬂbéf‘ifo@r QB0 andipHgfing msméwﬁlmmg(fgﬂ@a}vﬁﬁﬂ EBN Hz0

havi
<60'%d§§‘é5’ﬁ)|§§‘ﬁ°c?8?f%§'8€ec?? RIS et abte contai ning.
non- po
(00781 gmescsnt P B boR arpoN il Af mae %ﬁrcﬁm%& g fgom 200
L)ﬁ% ace{gé?}ﬁ (34% hﬁl)%héf SacldiE S@E%rﬁ?ﬁ \&J&EB%GQ leB Frigute ﬁf) B1# solution

espect t 22 V\DZ 04/ 108898
was BeatbdU2R014% 0l e by[tﬁé) Zcﬁilﬂ@uﬁmdnmn Gyan@heﬂohydl’aiﬂ (§.0anmol). After

st DU E0, ) 5 1S M i

reﬂ%k %nﬁ Q&dlﬁggzﬁ 35 gl‘h@rgééhgﬁ waSaiResRd vid TL.8 Wihgrnmi 1

en a the mxture was allowed to stir for
AcCIe AR CaH: H&(oa sotvertt equnafrwpenaJ Theew eeropousds Wete PhsaTvVES Matl lower rfs
(app\ég))?lmgt_e y.1 anrgigOg_llzien compound g13an%1)1actoseh Tthesee two spots corresponded to
A-RLB and A-DL (with A-DL having the lower rf). The solvent was evaporated and the
resulting residue was dissolved in I:1 MeOH:H,O solution and purified on a reverse phase
silica gel column. Slowly increasing the percentage of methanol afforded unreacted
compound 3 and lactose followed by the elution of A-DL and A-RLB. The fractions
containing A-DL and A-RLB were pooled and concentrated. The resulting residue was
purified on a silica gel column (150 g silica) using CH,C1,:MeOH:H,0:Et;N (60:30:5:5) as
the solvent. 0.26 mmol of A-RLB was recovered, along with the desired compound 5 (A-DL,

0.61 mmol 25%).

Example 2: Synthesis of Compound A-LB (Syn3) (see Figures 3 and 4)
[0079] The following relates the methodology utilized in the synthesis of compound 8, also
known as A-LB. Provided below are the synthetic details for compound 5-6 and the steps

required for purification.
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desi red product having an rf of .35. Evaporation of
the solvent was followed by purification on a silica
w@oiouressfg.00 g silica, using CH2CL2: MeOH (5: 1) PCT/US2004/017612
provi ded conpound 2 (1.90 nmol 53%. [00771 Conpound
A. mfer@mgﬂ}aé&g%klfs@@ mol ) was dissolved in a 5%
sol ution of HC MeOH (50 nL) and allowed to stir
at Nr(étﬁmltl@fﬁﬁéﬂértltﬁ"é‘am&i’epio?aﬂe The reaction was
nmochidlioraed wi th TLC (CH2C12: MeOH (3: 1)) with the
dedicyeohgxybadodiiiads @ -@nh rf of .5. The solvent was
coiseb@pbdadreformiateh t ol uene and redi ssol ved in MeOH
Theiesgflathinen was treated with base resin (I RA-400,
Ok ioithidatida fied on silica gel using
CH2C12: MeOH: Et 3N: H20 (60: 30:5:5) to afford conmpound 3

[2 hmml 389 . [00781 Conpound 5 (A-DL): Conpound 4
B. E%‘ﬁer%mr ol ) was dissolved in MeOH (200 nL), and

[008@]3 et@gnppuhd 7¢ 4\ sdljiti@ncf lhcichiosie aid.a0(7iormhg, Z\mnrlgl) agimpethanol (60

Lo soled o5 Ckie Tade SpHOB oS R Y SuEbE Ry G pand the
resuttgnt 80@8{1 Ivas Blifr&d at rofill. ARES BAL(3LEMENGHRGROF- D, Bédﬁ’dmldepropane

was added and the reaction was stirred
(800r1l.) $1% rrimol) awas addkdt andrthﬂ remltmt scmteorr wa%stnmd fork addifional hour.

noni.tored.via TLC usin
Theg%f@?ﬁ(ﬁw Yra§ ?ﬂ”l g%‘ﬁf) e&% r g 8B éegﬂ\#e%% ﬁ?dﬁi\ﬁetﬂé crude
produ@f"'? F Chige arrﬁ@epp RRAX bﬁﬁﬁ&i Wonkrif@ationGhith tieBloranethaend pbvide 7
and | actose. These two spots corresponded to A-RLB
(2.721gd5 Asbhol) wh & ktickyDiysreseemig selite | ower rf). The sol vent
was evaporated and the resulting residue was
[0081] S SCbMESmids: | A BoliGo DS atid® (drl grl@ rpmol)j indAMFT(6Q mL) was

cooleids . b g eolefonE Rt KaPYGY dheroia A, 10 mmoD and
tnetﬁxggq eFﬁ Alsmih fo. 4%?1? Gnd 8! r%gnt%hftllaﬁ v@is léﬁfr@d‘ fd?floiﬁ’n??htes

e fractrons containing A
folw\@é@byﬂmmt&sh afsl(xHpceh tmml)am DN?We(4f) easlu)l t’EhtvgeaCélQn th;_\tlon was

singa i A ) SONGTE B BN s aes Bogye 3 Cpfblofé was pusifcd
by (fogﬁxxlg@ﬁmmg&)?g@mh Rﬂcwd% tﬁ\l}%t AIEB?Ver ed, along with

esire 0. 61 mol 5% Exanple

S 15 O TR A b BT g i

utlllzed in the synthesis of conpound 8, also knomn

[00§f0| Ar fn@é%xgﬁlgy G6¢ < el awar §nbi@s Benigiiel of ittetfedoh prdtein by

the steps required for purlflcatlon
mm%ammha@ﬁmeﬂewg 8f mceffeusaﬂowirowh@n@mwstm Bra BY N3 forgulation.
Reagents Used N-(3-am nopropyl)-1, 3-di am neprop ane

[00881°! MettRfls d The hybrid IFN protein and the TFNa2b protein (Intron A) were used.

For comparison purposes, the hybrid protein was also be included at the time t=0 time point.

e

Outbred HSD rats were anesthetized using isoflurane. Pretreatment urine was collected. The
bladder was trans-urethrally catheterized using a catheter and lubricant. The test article was
administered to the bladder, the urethra was tied off with 2.0G suture without removing the
catheter. After 45 minutes (0 hour), the test article was removed and the animal allowed to
recover in the home cage. Urine samples were obtained from rats immediately before
sacrifice. After the urine was collected, the bladders were harvested from the rats on that

day. The tissue was frozen and assayed for up-regulation of IFN responsive genes.
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di cycl ohexyl car bodi i m de ( DCC)
triethylam ne | actobionic acid B. Experinental
W@0vp0a0ssas 7. A sol ution of

2 mmol ) in nethanol

i sobut

chl or of or mat e
[ 0080]

yl

| act obi oni ¢ aci d 6 FQU/6S1904/017612
(60 nlL) was heated to refl ux.

To

]

> %%'il%lﬂ‘ﬁs"\f
Ul t ant sol uti

ISSAClGREE HRe

on was stlrr

ed yalumh&f |
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| utQloposdfx ch
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b IFN. c@bprotein in SYN3:

mmol)) in DVF (60 nlL) was copoled to OC. To tHhimg/ml

C 9781 DB @il
g79; 4254,

It T ogygwergy ad
el ) and

S0l

AtIBN(d2b2rolein in SYN3:
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10. 4 mMpinp/mand

ed 4ts wl
tr| et | am ne¢
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e

ol |
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pro
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tion
IULlFul Y

II Q
fied by rnll

by addi
ot 5L 88 6

roaect
uct was puri
$royi de8&88pur e
protlein after in

0" P/ml
o ]‘?mg/ml

8 [dpedx Y aihor 8.83nl {jpt ACBr 1y HN P/ml
travesi cal adrﬁ&’ik $65malk il on imSY¥NSyhmag/ml

formulation. [O
enhances the upt

082] This Exanple shows that SYN3

ke of |nterferonproteipnby

| SagaficelEes [of interf er%?@té%eﬁi ein
d in a SYN3 flormulati on [ 0083]

Grouge | ealnimpl {He ¢

when adm ni stere

Vet Hods893T18e4 hy bl i dOh Bbbtpx ot éi n andFNmEol PreiRin pP&Sei n
(Intfron A) were jused. For conparison purposes, the

hybrli d peRBe6Nn was @hposthe i nclifded2adtprotes ini SPENS=0mg/ml
timg point. Qutpbred HSD ratg were anesthetized using

Isoflurane. Pretreatnent urine was collected. The
Matbhadder was trans-urethrally catheterized using a
gfg@m@gﬁ&{n@ ud-DRKlegadld;. The test article was
LAc@dm nistere r1§-@1yEéi61 fotadstin, 7.97hel 0 hr a was tied of f
HCN:th 2. OG sybBs ervibheut renoMi-Nm'iemal cat heter. After
syMdH minutes (0 hour), the tesxsack{(@hgnmlyas renoved and
tr& D8 ani mal  ®ekesvedvibiused: @E@MEd ini Inmlt df etehie AenopageH20r(i MIU/ml)
sanpl es wer @s@prAIHRE A dibfRdWths3, 008 olf ERSSRy NMES/mib)e
sacrifice. Abs groftih@edrdg Adsedao 1 2Eulto eithet PBS bi $iiNR(6sng/ml)
[FNV)QME Rapvested fromthe ratsi09nghhiatios dag’ pghhe ti ssue
?rozen and assayed for um4epil@kiion of |FN
24 WD 20041 30888 8U/m(gT/ US2004/ 017612
IDs Sacrifice time Urine Treat nent

IACB is a recombinant adenoviral vector for interferono2b and has a CMV

responsive genes.
G oup Ani nal

[0084]
promoter and a El-region deletion. IHCB is a recombinant adenoviral vector for hybrid

interferon c2al also having a CMV promoter and a E1-region deletion.

Preparation of test articles:

Prepare IFNa2b at 2.4 MIU/ml final concentration (hydrate one reference vial in 1 ml sterile
Water For Injection)

950 pl Intron A concentrate

3,008 pul PBS
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volunes 1 888, 889 Ch post tx --
PBS 2 876, 877 4h post tx 876: 1.
WO pooRB®BsIB77: 2.3 ml 3 882, 883 id post tx 882PCRUS200d/017612
IFN al b protein in PBS 883: 2.9 ml 4 890, 891, 892 (Oh
To priRgé tHeXFNc2b kFPB82b protein in SYN3: 1 ng/ni 5 878,
625 i ﬁgmfhhA@QMMmgm& 1.3 M IFN alb protein in SYNS:
125‘4%%'3 1.2mM 1 ng/m 6 884, 885 Id post tx 884: 0.8 ni
alb protein in SYN3: 885: 0.8 m | nmg/m 7

880, 881 4h ,pos .880: 1.9 nl IACB: Ix 10" P/  881:
TW}%@?%&" Og%ﬁéﬁﬁng/m 8 886, 887 |d post tx 886:
625 pd Ingrop A (G Mo" ' P/m 887: 1.5 nm in SYN3: 1 ng/n
125 &SN Animal 1D's Sacrifice time Treatment 1 893, 894

Oh post tx IFN o2al protein in PBS 4 895, 896 Ch post
TopmgarbﬂmdghIFW@t(MﬁBs)ﬁlWE 1 ng/m Materials: 38
66 ulflax@® e Harl an Sprague-Dawl ey rats; |ACB: Tris-glycerol
250 figriymd ati on 7.57 x 10" P/ml I HCB: vPBS fornul ation
118434 ¥0is%llRIA bRffesd  SYN3: 6x stock (6 ng/m) Intron A

ef erence vial used: hydrated in 1 nml of sterile
nanopure dH20 (10 MW nl) 950 Al of Intron A diluted

with 3 2 lm) 625 Al of diluted

Prepgr ﬁ%ceh&%gggg}@ %%(ﬁiigg{e%i éb%gi/' ther PBS or SYN3 (6 '

243 Al PERI®Mo21 protein: 105 Ag/m = 105 x 106 pg/ m

1957¢0%¥BS 100 UM 1.28 x 108 | U ngy [00841 IACB is a
reconbi nant adenoviral vector for interferona2b and

IFNRad/PBSCW  pronoter and a El-region deletion. IHCB is

625 gl IFdo@orbprodein adenoviral vector for hybrid interferon

125 @@BS al so having a CW pronoter and a El -region

- IFN alb protein in
8 mM IFN alb protein

del eti on.
IFNo2al/SYN3:
625 ul IFNo2al protein
125 pl SYN3
Amount
Ingredient (mglvial)
(SYN3) ‘ 120
Citric Acid Monohydrate USP/EP/Extra Pure or USP 1.6
Sodium Citrate Dihydrate USP/EP/Extra Pure or USP - 5.1
Hydroxypropyl-8-cyclodextrin (High degree of substitution) 1000
Polysorbate 80 USP 60
Final concentrations of the excipients:
I
SYN3: (120 mg/20 ml) / 6 = 1 mg/ml

Citric Acid Monohydrate: (1.6 mg/20 ml)/ 6= 0.01333 mg/ml

Sodium Citrate Dihydrate: (5.1 mg/20 ml) /6= 0.0425 mg/ml

Hydoxy-cyclodextrin: (1000 mg/20 ml) / 6 = 8.33 mg/ml

Polysorbate 80 (Tween-80): (60 mg/20 ml) /6 =0.5 mg/ml

[0085] The amounts of IFNo2b present in tissue homogenates was determined using an
ELISA assay (PBL). The concentration of protein was measured using a Bradford protein

assay. The levels of IFN present in the tissue was expressed as pg IFN/mg tissue. As shown
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Preparation of test articles: Prepare |IFNa2b at 2.4
MU mM final concentration (hydrate one reference vi al

WO pood/108898t eril e Water For Injection) 950 Al POI/DS2V04017612
concentrate 3,008 Al PBS 25 WD 2004/ 108898

in Fllgﬁryysal%%y Gﬂmb 1ﬂ' a P furmutation késhbdbini appi%BBnatGlS/Ea 15-fold
ntron 125 | PBS To pr are t he

incrqafc NG Amoupiz tepDIcJRNA Kol P (p Pf FOWB 80T Kspleacto Figure 6

B N

also eﬁhdnEMiE}atlelpareqt mithe S¥NB ﬁﬂ'ﬂ)lulatl(ﬁ‘l} and waFfete@ed atmimileilavels tissue
1957, 1 E% al/PBS: 625 | |FNo2al protein 125 |
con%@sat}qﬁﬂaﬁ /1 PI%JB- | 1FNo2al protein 125 Al SYN3

Amount I ngredient (ng/vial) 120 (SYNS) Ctric Acid

Monohydr at e USP/ EP/ Extra Pure or USP 1. Sodi um
Mﬁé fondlysis of I@te@smrépplegtcalaefﬁwf@lthladkpu@ﬂlehum after

administration of IFN protein in a SYN3 (Figure 4 compound 8) formulation

{0086] This example investigated if the increase in IFN tissue concentrations resulted in
measurable biological responses. To assess biological activity, we used RT-PCR to monitor
the expression of IFN responsive genes in rat bladder homogenates after treatment with IFN
protein (both Intron A and the ‘universal’ interferon (IFN A/D; IFNo2al). The following rat
genes were assayed: 2',5'-oligoadenylate synthetase (2',5'-OAS); the gene encoding the
interferon-induced p78 protein (MxAMX1) (MX1); Interferon Regulatory Factor 1 (IRF-1);
and Interferony IFNY. (IFN7 is not normally considered an IFN response gene, but is usually
expressed after exposure to pathogens such as BCG and can be induced by recombinant
adenoviruses). The methods were generally described as above in Example 3. After 1 hour,
the test articles were removed and the animals allowed to recover in the home cage. Rats
were sacrificed at the times indicated (0 hour = immediately after the treatment) and the

samples were snap-frozen in liquid N2 and submitted for RT-PCR analysis.

Group Animal ID's Sacrifice time Treatment
1 193, 194 Oh post tx IFN o2b protein in PBS
2 176, 177 4h post tx IFN o2b protein in PBS
3 185, 186 1d post tx IFN o2b protein in PBS
4 190, 191, 192 Oh post tx IFN 0.2b protein in SYN3: 1 mg/ml
5 178, 179, 180 4h post tx IFN o2b protein in SYN3: 1 mg/ml
6 187, 188, 189 1d post tx IFN a2b protein in SYN3: 1 mg/ml
7 181, 182 4h post tx IACB: 1x 10" P/ml
in SYN3: 1 mg/ml
8 183, 184 1d post tx IACB: 1x 10" P/ml
in SYN3: 1 mg/ml

[ Group | AnimalID's | Sacrificetime | Treatment

27



Hydr oxypr opyl - (3-cycl odextrin (H gh degree of
substitution) 1000 Polysorbate 80 USP 60 Fi nal

w@orvgressp@t i ons of the excipients: SYN3: (120 »@r/BS2004/917612
/| 6 =1 my/m Citric Acid Mnohydrate: (1. 6 ng/20-m)

/ 6 = 0.01333 nmy/ M ___ Sodi qutrate Dlhvdrarp (5.1

Mg/ 20 re9p, 2946 = |0. Odegwsttm/ | HydoxXyNeyed othésie in BBS
(1000 ng/20 M) |/ 6 = 8.33 no/m  Polysorbate 80

2(Tween-88)277( 60 [ng/ f0pasity / 6 = 0. IFNg2adl p(dd8 8] PBfhe
anounts of | FNa2b present in| tissue honpbgenates was

zdet ermazgdegssi ng anild st tvA assay ( ABN)a2aTlpeotein in PBS
concentration off protein was| neasured using a Bradford

4P of €hbp, 28528y . |Theoh poseks of | BYW pe@sgdtein in SYNS: 1 mg/ml
ti ssue was exprgssed as pg IFNng tissue. As shown 26

5V 2099 Q%‘%b‘ Thig83P4/ 011/ 61 2FN biPo Fhr@teinEin SYN3: 1 mg/ml
deI very of TFNd2b in a SYN3|fornulation resulted in

PP O%ETT ‘8@'2%93 I5-1@bélt txl NC| €aFN bt pdtedIRSYVINIOT mg/ml
det ectabl e 1TFNo2b protein up|to 24 hours after

Sreat neig >4 gUT[E °4h§<'§§9&’5 Speci T1C Tigms: pR1¢it B/ml
I\/br bover, t e delivery of the hybrid |FINN:Qtngi/ml

H+FiNa2 | bulas Sepced[ 0y del T Vigios: 1R 16 Ne/mpYNS
% or ful ;%%’30%wand etected at sim agyNBvehHml i Ssue
co Atent rati ons—as—the+FNo2b proterm — EXAVPLE 4.

Mat I | interferon b| oI ogi cal effect s on bl adder

THCBoncent r at i BRBS e&rm%t@a\ i n neas ogi cal
SYN¥sponses. To assess bi ol ogﬁééTOCE& we used
D-PBS-PCR to nonitor the expression of |IFN responsive
Trisggesolibaffient bl adder honobgenates after treatment with
- SterllEMFProtein (both Intron A and the "universal'

IFN b ptggian (1 FN A/ D; 1 FNc2al1ps pghel + 003 oW hpg/mat
genes were assayed: 2',5'-oljigoadgny/ate synt hetase
(2',5 -0AS); the gene encodiing 4 he® fuMngr f er on-i nduced
p78 protein (MKAMX1) (MX1); Interferon Regul atory

or and Interferony IFNy. (IFNy is
Pre%%ﬁqrcﬂf}i%ér’g?w&énm dered an | FN response gene, but is

usual | expressed after exosure tQ x?at hogens such as
TENa2biFB 1 @h 2 YH ALCOLCES 1atlg novi r uses

The nﬂyﬂmﬂsomﬁﬁﬂfg@nefraél( Q/Ma@évean ehimh seROyEes e mhection

1,00@npitendA céfdentrate hour, the test articles were

4,000epopPBY and the animals allowed to recover in the hone
cage. Rats were sacrificed at the times indicated (0

2) IR K7s VeEe dioahBlay2 Mgl fikgl doneaiitiaién and t he
s Pe? e JGQ@QWHHZ rhﬂé{é eNatéH18r mjdefiba t ed
LO%@E&E = canal yol.s oup An IDs Sacrifice tine
34 pl

afte yn in a
38 £ ?P EHC Oaﬁ’@ %r%erru ngcﬁ 6 Th| s
IACBxanpl e | nv &EFBHSE % ner "\&Lb ti ssue
o)

1,666 pl SYN3

IACB/SYN3: 4.5 ml @ 1.0 x 10" P/ml in SYN3
660 ul IACB

750 ul SYN3

3,090 ul Tris-glycerol buffer

IFNo20o/PBS: 4 ml @ 1 MIU/ml final concentration
298 ul IFNo2o] protein

3,702 ul PBS
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1 193, 194 Ch post tx IFN a2b protein in PBS 2 176,
177 4h post tx IFN a2b protein in PBS 3 185, 186 1d
w@omt/108898 FN al b protein in PBS 4 190, 191, 192CTOSPO£017612
tx IFN a2b protein in SYN3: 1 ng/m 5 178, 179, 180
4h post tx IFN a2b protein in SYN3: 1 ng/ml 6 187,
a3, | O R Wit EY ke dhBisopn SYNS: | o/ i
444 L IF ‘ina ATt post tx TACB TX 10 in SYN3: 1 ng/m
455 i g | post tx IACB: Ix 10" P/ml in SYN3: 1
d Goup Animal IDs Sacrifice tinme Treatnent 27
1,00Qwl S¥d4/ 108898 PCT/ US2004/ 017612 1 293, 294 Ch post
tx IFN a2al protein in };BS 2 276, 277 4h post tx IFN
THCRYSYN3 ot ei 60iml @A x 203 Pml pe8YNS post tx | FN a2al
364 pri@n in PBS 4 290, 291, 292 Ch post tx |IFN a2al
667 PrOYEBN in SYN3: 1 mg/ml 5 278, 279, 280 4h post tx
2,965 INTAZ@ycBFdbeifer in SYN3: 1 ng/m 6 287, 288, 289 1d
post tx IFN a2al protein in SYN3: 1 ng/m 7 281, 282
4h post tx IHCB: Ix 10 P/m in SYN3: 1 ng/m 8
[008283,1284nim4ls pest sateifided@Rd tHeir HloddeRY Indrvested @vigrid fitrogen for RT-
Materj al s needed: 38 fenal

/m
e Bt B0k B B S s v s
to theNdel thh LY EEL R ThPSTNIPHY @fivéry TRe 18641 bf BérH activation was
hI Y PIml  SYN3: 6X

ormul ation 1.10 x 101

normsdlize& t theritrod A/ABPBSup (r.0)»- gl ycerol buffer: Sterile
WFl | FN o2al protein: 105 tg/m = 105 x 106 pg/m

[008]8-] 3416 r&Qiltslindi¥dted that the addition of SYN3 increased the expression of known
downstream IFN-activated genes (2°-5’0AS, MX1) compared to delivery of the same amount

of protein in a PBS formulation. The hybrid protein in SYN3 (BS: IFNo2al/SYN3)

appeared to provide more potent biological responses even though it was dosed at 1 MIU/ml
instead of the 2MIU/ml for the IFNo2b. While both Intron A (IFNo2b) and the hybrid IFN
(IFNc20i) increased the expression of the rat OAS and MX1 genes when administered in a
SYN3 formulation, both were somewhat inferior to the levels obtained after administration of

rAd-IFNo2b or rAd-IFNo2ad.

[0089] It is understood that the examples and embodiments described herein are for
illustrative purposes only and that various modifications or changes in light thereof will be
suggested to persons skilled in the art and are to be included within the spirit and purview of
this application and scope of the appended claims. All publications, patents, and patent
applications cited herein are hereby incorporated by reference in their entirety for all

purposes.
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1.28 x 108 11U ng Preparation of test articles: 1)
| FNo2b/PBS 5 M (1 2 MU mM final concentration
woanaesssone reference vial (10 MU vial) in 1Pem/UuS2004/017612
sterile water for injection 1,000 | Intron A
WHXONES CUAMEDRD. IS0 | PBS 2) I FN a2b/SYN3. 10 m (al 2
MU' m final concentration Hydrate two reference
vials with 2 m steril? vvatelr for injection 2,000 |
Intron A-condeftmptundeifsymilabps 1 666 | SYN3
| ACB/ SYN3: 4.5 m (a b011 P/ml in SYN3 660 Al

| ACB 7501 SYN3 3, 090 . | u T 2al PBS
PH L 2t T tf‘o'qf/rgg\fj/z:\hIj

4 mM (a-), I MU
444 | | FNa2al protein| 4,556 A

PCT/ US2004/ 017871
final concen
PBS 1, 000 N M
Pfm in SYN3 364 |
Tris-glycerol buffer [00871 The ani
sacrificed and their bl adders harve
nitrogen for RT- PCR analysis. Th
was to conpare the | evels of nMRMT rabove genes
to the level that is observed after Intron A/ PBS
delivery. The |level of gene adtivation was nornmalized
tog the Intron A/PBS group (1.0). [00881 The results
WhereiBi cat ed that the addition of SYN3 increased the

expr essiPnAfR#ROML independently a member selected from the group consisting

| FNa2al protein
/ SYN3 4.0 Ml (a,

of hydrogen, and a hydroxyl group;

m and n are each independently selected from about 0-2;

R? is selected from the group consisting of -NR‘R® wherein R* and R’ are each
independently a member selected from the group consisting of a hydrogen, a saccharide
residue, an optionally substituted alkyl, an optionally substituted acyl, an optionally
substituted acyloxy, and a quaternary ammonium salt -NR®R'R®X wherein R®, R” and R® are
independently a member selected from the group consisting of hydrogen and C;-C4 alkyl, and
X is the negatively charged ionically bound counterion selected from the group consisting of

halogen and an optionally substituted carboxylate.

2. The compound of claim 1, wherein R! and R? are both hydroxyl

groups.

3. The compound of claim 1, wherein m and n are each 1.
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w

downstream | FN-acti vated genes (2'-5" OAS, MX1)

conpared to delivery of the sanme anobunt of protein in
w@20BS0d8e8 nul ati on. The hybrid protein in SYN3P(BBS2004/017612

| FNa2al / SYN3) appeared to provi de nore potent

bi ol ogi cal responses even though it was dosed at 1

MU n 4 nst Eadcarfipduhé o baih 3] whereint daél ¢damRibd hehFérawla IT:

both Intron A (1FNo2b) and the hybrid IF (1 FNo2al ) —
i ncreased the expression of the rat OAS J gnes
when administered in a SYN3 fornulation re on
somewhat i nf emal or tg the levels tai

admi ni st r agy \dl- M

It is under od t hat 1Hhe examl es and e

descri ov.cﬁ &
and \twarf T9us rmd|f|cat|ons or{ change

t her I suggested to persgons c%k'

af®” ard areotio be included withigh tfie spifrit and 9
purview of this application andhgtype of—the appended
claims. Al publications, nd pat ent
applications cited herein @dre i ncor por at ed by
reference in their entire Q |I pur poses. 2§ WO
2004/ 108898 PCT/ US2004/ 137612 “WHRT 1S CLAIMED IS: 1

1. A conpound of Formula I: CH3 Om H N-" 1~/n NZRs

H3 H H350 HOhREokb&hid oftdfilnd , wHerdRRR* & /dvdpengdnd: 4
R and R2 are each mdependently a menber sel ected

fromthe group consistin 5 of hydroge ﬂ
hydr oxyR’ ¥ sismber splegied fFom e Faen C?r}%gﬂélﬁé SlB Y rpgen, a saccharide
resifi &F B %nafl H&lt‘%d anﬁé, ﬁgsoﬁ)er e %&ﬁ&i&ﬁa kf Qna b @ptlonally

group OnSI n are each

subs&tmtedi@@em(iently a menber selected fromthe group
consi sting of a hydrogen, a saccharide

6. The compound of claim 3, wherein said compound has Formula IIL:
OH OH
CHy o OH
oH \ /\/\N/\/\ﬁ [
CHs H OH oh
CHs o o)
HOH,C OH
CH
HO OH on 3 OH
CH3
CHs
HO OH il
7. The compound of claim 5, wherein R’ is succinyl.
8. The compound of claim 5, wherein R’ is acyloxy.
9. The compound of claim 1, wherein R? is a trimethylammonium salt.
10.  The compound of claim 1, wherein R? is a triethylammonium salt.
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1
2

O 00 1 & W bW

10
11
12
13
14

9 residue, an optionally substituted al kyl, an
optionally substituted acyl, an optionally 10
wGaipstiogses ed acyl oxy, and a quaternary anmoni uPCEEE1004/017612

-NR 6R R8X wherein R6, R7 and R$ are 11 independently
a menber selected fromthe group consisting of .
h%/]d r ogen1and AGSon@bsiiokyfbr dedivdring an xedng ta heelkh Bigpompepigion
charged ionicglly. bound counterion select .romthe

comgwaag t}l?oarggmﬁ“ﬁﬁg% yery pRheE Omnong ghﬁ%%‘fﬁ%%m ly
substituted carboxylagte. 1 The conpound of claiml,

wherein RL and R2 are\'beth hydro 0 B 3.

The conpound of cl
30 WD 2004/ 108898 P

of claim3, whé ai d compound has®Foryrula I1: HH
CH3 O OH H \ NCH3 HOH O OH H3 |0 HOHZC OH
CH3 OH HQuOHAH2MN3, H3 2 HOOH Il 1 5. Fhe%onpound

of claiml, wherein R4 is hydrogen; and PcRb is a
menber selected fromthe group consigti
hydr ogen, a saccharide 3 residue,
substituted al kyl, an optionally s

_ ted acyl, and
an optionally 4 substituted acyho

.~rRThe conpound

of claim3, wherein said conpound has Fornmula II1l: OH
OHOHCHB OOH -- ~~ CH3 HHOHOOHCH3 OO HOHC
wheroe_iln:

R! and R? are each independently a member selected from the group consisting
of hydrogen, and a hydroxyl group;

m and n are each independently selected from about 0-2;

R3 is selected from the group consisting of -NR“R’® wherein R* and R® are each
independently a member selected from the group consisting of a hydrogen, a saccharide
residue, an optionally substituted alkyl, an optionally substituted acyl, an optionally
substituted acyloxy, and a quaternary ammonium salt -NR®R’R®X wherein R®, R” and R® are
independently a member selected from the group consisting of hydrogen and C;-C, alkyl, and
X is the negatively charged ionically bound counterion selected from the group consisting of

halogen and an optionally substituted carboxylate.

12.  The composition according to claim 11, wherein R! and R*are both

hydroxyl groups.

13.  The composition according to claim 11, wherein m and n are each 1.
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2

KN

N

HOOHOHCH3 OHCH3 CH3 2 HOOHEII 3 1 7. The
conpound of claimb5, wherein R5 is succinyl. 1 8. The

w@eooposses of claim5, wherein RS is acyl oxy. 1POr/u3ive4/017612

conpound of claim1l1, wherein R3 is a trinmethylamoni um
salt. 1 10. The conpound of claim1, wherein R3 is a

triethyjgamommy Hérﬁﬁés‘ition atdorielg20 Qlhirh 88 Berein said composition has
PCT/ US2004/ 017612 11. A conposition for delivering

Fornada Hgent to a cel |, the conposition 2 conprising the

agent and a delivery enhanci ng conpound gf Formula |:7
CH3 R3 HN~1v/ n NH3 H H3 3 OHO R| H 3
H3 HOR2 3 4 wherein: 5 R and R2 are edch

i ndependent | gt:a e ber sel ect ed omthe,
MNMA/I gtoug; 7 m

| ndependient ly selected frg
ed fromthe graogp~consistin

and n are e&t

8 R3 i gufel gct)
A

sel omthe group consisting of . N 2
sHECh4ri de 00 residue, an optiomad |y subdtit ut ed .
al kyl, an optionally substituted\gtyl, an optionally

11 substituted acyl oxy, and %
- NR6R7R8X wherein R6, R7 a i 12 i ndependently

a menber sel ected fromthe grQupiconsisting of 71

hydr ogen and Cl-C4 al kyF® and 13%% is the negatively
charged ionically bound counterion selected from t he

group cqssi stiheGofiposition according to claim 11, wherein R” is hydrogen; and

ary anmoni um sal t

R’ is a member selected from the group consisting of a hydrogen, a saccharide

residue, an optionally substituted alkyl, an optionally substituted acyl, and an optionally

substituted acyloxy.

16.  The composition according to claim 15, wherein said composition has

Formula III:
OH OH
OH
ctls i /\/\
N
o N PN N !
CHg H OH OH
CHs o o
HOH,C OH
CH3 OH
HO o u
CHy
CHa
HO OH il
17.  The composition according to claim 15, wherein R” is succinyl.
. . . . 5.
18.  The composition according to claim 15, wherein R” is acyloxy.
o, . . . 3.
19.  The composition according to claim 11, wherein R™ 1s a

trimethylammonium salt.
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14 hal ogen and an optionally substituted carboxyl ate.

1 12. The conposition according to claim1l, wherein
WaRR00aneBsR2 are both 2 hydroxyl groups. 1 13. AEEUS2004/017612
conposition according to claim1l, wherein mand n are
each 1. 32 WD 2004/108898 PCT/ US2004/017612 1 14. The

conposition according to claim 13, wherein said
conposition has 2 Formula Il: HH OOHd CH3 HCH3 H

OH O OHyo CHBp Q- Ehbostadn debihghb OHid 11Gvhbleid RBis aH3 3
HO OH 11 1 15. The conposition according to claim 11,

triethylemaionivR4sals hydrogen; and 2 R5 is a nenber sel ected
fromthe group consisting of a hydrogen, a saccharide
3 residue, an optionally substituted alkyl, an
opti onablly Fhbssrhpasitinh @cyidinganalaim Idpwheresl $ajd agent is a
_ substituted acyloxy. 1 16. The conposition according
diagnestislagemh 15, wherein said conposition has 2 Fornul a
[11: OHOHOOH CH3 N OHNNHO

22. The composition according to claim 11, wherein said agent modulates a

biological process in a cell when the agent is present in the cell.

23. The composition according to claim 22, wherein the biological process is
selected from the group consisting of cell growth, differentiation, proliferation, a metabolic or
biosynthetic pathway, gene expression, a disease-associated process, and an immune

response.

24. The composition according to claim 11, wherein said agent comprises a

polynucleotide or protein.

25. The composition according to claim 24, wherein said polynucleotide is
selected from the group consisting of an antisense nucleic acid, a triplex-forming nucleic
acid, and a nucleic acid that comprises a gene which encodes a polypeptide that modulates a

biological process.

26. The composition according to claim 25, wherein the gene is a tumor

suppressor gene.

27. The composition according to claim 26, wherein the tumor suppressor

gene is selected from the group consisting of a retinoblastoma gene and a p53 gene.

28. The composition according to claim 11, wherein the composition further

comprises a polymeric matrix.
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B WD

fuy

CHSHOHOHCH3 OO0 HOH2 OH CHO OH JH CH3 OH CH3

CH3 3 HOCH III 1 17. The conposition according to
W@Lb@umgk38 wherein R5 is succinyl. 1 18. The PCT/US2004/017612

conposition according to claim 15, wherein R5 is

acyloxy. 1 19. The conposition according to claim 11,

wherein R3 is a 2 trinethylamoniumsalt. 33 WD

2004/ 10889 8r1REbyo2ii0d /26dfding to dlaid11, Mieereio tigsinposition further
according to claim11l, wherein R3is a 2

compriseed myicaadhspivem salt. 1 21. The conposition according
to claim1l, wherein said agent is a 2 diagnostic .
agent . 30.22. Thheoroprspisi accardingde slaith2g, whereingiaid agent comprises
wherein said agent nodul ates a 2 biological process

a prpi§ila cel | when the agent is present in the cell. 1 23.
The conposition according to claim 22, wherein the

bi ol ogi g8l PTAE ESifpdsHtionlactldfp! 18 dlaihid) wherelr UP protein is an
consisting of cell growh, differentiation,

intenperom.i f er ati on, a nmetabolic or 3 biosynthetic pathway,
gene expression, a disease-associated process, and an

| mmune 4,1 eSRARAR Mok oge%ggg%g, FRIBASHE iR 4GH ¥ 1 Rom the

claim1l whérein sai nt’ conprises a

group Ao éisied gesTtintdfedh-oy igteferon-fl idbrferdhe, amhipesteromy, and a fusion
~ according to claim 24, wherein said polynucl eotide is
interferoptheseadd from the group consisting of an antisense

nucleic acid, a triplex-formng nucleic 3 acid, and a

nucl ei c ,qci d [ a I
pol ype pt3 |§'d e t'[%l g?‘{ eﬁkgo gﬁltl azlz‘%al ’ “%@%mﬂg 'é,‘??tgrgi&eg ?Sg%zesc ?d fiom the

eroupfoondiBen CONTARSfefdn@N 2L Aisidinrigtet foronliabn2 89, andiawefaort fide.
gene is a tunor 2 suppressor gene. 1 27. The
conposition according to claim26, wherein the tungr
suppr esSdr The method of claim 31, wherein the in the interferon 1s human a1 or

a2 interferon.

35.  The composition according to claim 30, wherein said protein is an

antibody.

36.  The composition according to claim 35, wherein said antibody is
selected from the group consisting of anti-interferon-a., anti-interferon-, anti-interferon-9,
anti-interferon-y, an anti-interleukin, anti-IL-1, anti-IL-2, anti-IL-4, anti-11-6, anti-IL-7 and

anti-IL-10.

37. A method of delivering an agent to a cell, said method comprising

administering said agent to said cell in a composition comprising a compound of Formula I:
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2 gene is selected fromthe group consisting of a
retinobl astona gene and a p53 gene. 1 28. The

W@ o09poessps on according to claim1l, wherein theCT/US2004/017612
conposition further 2 conprises a polyneric matri x.
34 WD 2004/ 108898 PCTHUSZOOA$017612 1 29. . Th
conposi tion accor d Qﬁfﬂwﬁﬁﬁwﬁﬁ?ﬁ;%;\R
conposi tion furthet {2 conprlses a mucopdhesi ve. 1 30.

agent conpri

according tag « 30, wherein said protelg is,an 2
interferof® 1°327 T nethod of clai m 31pn Wer ei’'n t he
interferon is selected fromthe pACORASi sting of
interferon-a, interferon-(3, interfef®

interferon-y, and a fusion 3 inte ' greof . 1

33. The nethod of claim 31, whereik th nterferon is

selected fromthe 2 group consi™ting of iMterferon

a-2(3, a fusion interferon is a-/2a-1, and interferon

a-2e. 1 34. The nethod of claim 31, wherein the in the
whdrgiherferon is human al or 2 a2 interferon. 1 35. The

conmposi tion ag ording to claim30, wherein said

prot ei n g age wllwnd%tlzemem@ré@ﬁ%% frioptie group consisting

wherein said anti body is 2
Of@ﬁfo%%? a(ﬁ}gfa d[:(Jt e ’up consi sting of

anti - i ntraahénane ea,chamiapemdmdyfsdemm {r8m about 0-2;

anti-inteyrferon 3. anti-interfero
anti - i nors éﬁlﬁ?tﬁg trgr the Bgoup consipine DR Rppvherefn B and R’ are each

ind%#hger{tl%' DOnediblsl selebted fﬁﬂﬁl ‘che{gz;r@lebt éonkilsfnjré)of alltx)?gcage%, neidaRslide:

vering an agent said
residuayanioptiomplly sablmtmtleé aﬁcryl g opaomhlla{g;ebatltmtod s@ilmmcajtﬂonaliy

..CO ition,conprising a conmpo 7 | a.l 3
sub iS5G 900,34 5 AL RS0 SO T PEL ST B ROUEK g B ¥ ind R are
indépemiéﬁly(a mEfb & sefdcfetiBrom the group consisting of hydrogen and C;-Cy alkyl, and
X is the negatively charged ionically bound counterion selected from the group consisting of

halogen and an optionally substituted carboxylate.

38. A method of treating bladder cancer by the administration of a
recombinant viral vector encoding a cytostatic or a tumor suppressor gene in combination

with a compound of Formula I:

CHs 0 \
y Vavadhw
CHs N

CHs o

HO R H CHy
Hj
H3
HO R?

wherein:
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H3 H3 2 HOR 3 4 wherein: 5 Rl and RZ are each

i ndependently a nenber selected fromthe group
w@orvgilesspsrg 6 of hydrogen, and a hydroxyl gr oRQI/US2003/017612
" and n are each independently selected from about O-2;

8 R3 i sREpldERt £6 efdhamiégead gitlgumenbaissiettng ot thNgaRIp consisting
wherein R4 and R5 are each 9 independently a nenber
th@&@@t%@#h)@ﬁ‘?)%@%poup consi sting of a hydrogen, a

sacchar | dg 10 ré@ A 8epcAlerPD sERAR b itoat !)tzut ed
hl epefidenly fns

al kyl, an opti1ona uted acy ,an opfional ly
11 subskri tslse&dteamhmm graupctonsisimag f-DER'R’ svinemsm BirasbR1 are each

.. -NR6R7R8X wher ei n R7 and R8 are 1 endent
mde@fmﬁ@mﬁye& m@@l é’i:%e&ftqﬁffé‘?ﬁltﬂﬁegr@%%ﬂi‘s%ﬂ% Pg% hﬁfg’ E?n A SRbchride

n
remd’ﬁ% gtlltgf'eggalb ﬁtgrelafl}]yo%rl]lgsétietﬁtgg{agyl &‘rﬁ?ﬁd U;ﬁ’iolﬁally
subs@lutmlmcybmy; aﬁdl arrglatninarydrrmainugle saltdR MR&{)M}@mn Ry R and R® are

indRiAgRDY & BIHOET F CHEO  FPBR PR DRE 8 iprgb* i CC, eyl and

X is BRGRIENMEn A Bbn 8T Bour@neatteAsh Sel6ddBé@ithe g@hp donsisting of
t unor S{J%}E)reas%or Sleﬁlg'. nu conbination 3 wth ag p Bonsising o

halogampuiamcptibn#tty subbtifuted cafgxydatd. N~~ 1~/n NZ nR3 CH3 H
CH3 O3 HOR HCH3 H3 H3 HORZ 4 5 wherein: 36 WO

2004/ 10§§ 98 li!gTénLé% 200 Ayc?aq‘mg%zwherem said tumor suppressor gene is

selected from the group consisting of RB56, RB110, RB94, P53, and P53 deltal3-19.

40.  The method of claim 38, wherein said cytostatic gene is a gene for

interferon.

41. The method of claim 40, wherein the interferon is selected from the
group consisting of interferon-o., interferon-f, interferon-6, and interferon-y, and a fusion

interferon thereof.

42. The method of claim 40, wherein the interferon is selected from the

group consisting of interferon -2, a fusion interferon is a-/2a-1, and interferon a-2e.

43. The method of claim 40, wherein the in the interferon is human a1 or

o2 interferon.

44.  The method of claim 38, wherein said bladder cancer is superficial

bladder cancer.

45.  The method of claim 38, wherein said compound of Formula I further

comprises a solubilizing agent.

46. The method of claim 37, wherein the agent is a therapeutic agent.

47. The method of claim 37, wherein the agent is a diagnostic agent.
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6 R and R2 are each independently a nmenber sel ected
fromthe group consisting 7 of hydrogen, and a
whaaroesshs gr oup; 8 mand n are each i ndependenedTUS2004/017612
sel ected fromabout 0-2; 9 R3 is selected fromthe
group consisting of -NRARS5 wherein R4 and R5 are each
10 i ndependently a nenber selected fromthe group
consisting of a hydrogen, a saccharide 11 residue, an
opt i onah% y fﬁ@xﬁ%ﬂh%&%?glaﬂﬁ Iy whe"i‘é]n@lﬁ’é ¢ thation of the delivery
substituted acy and an optional 'y 12 substituted
enhad€in @¥mpoaitis abetat G2rtampowrtimogimlm sal t - NR6R7R8X
wherein R6, R7 and R8 are 13 independently a nenber
sel ected fromthe group consisting of hydrogen and
Cl-C4 alsy| Themeihod 4f Kairs 48 hehdreigahé seticyntedimhgdthe delivery
ionically bound counterion sel ected fromthe group
enhanoimgicemipngndis abd® Y ogdautzharganl. opt i onal |y :
substituted carboxylate. 1 39. The nethod of claim 38,
wherein said tunor suppressor gene is 2 selected from
t he gro8p. cBhsimsthiodgf ofairRBIGWhdRBIn 1K caRBedrateAN  thendelivery
P53 deltal 3-19, 1 40, The thod of claim 38, wherein
enha@gnge@mp@g}@tg{s,a@o%% q%mg/r@ ne for 2 interferon. 1
41. The net hod of cI aim 40, wherein the interferon is
sel ected fromthe group _consi stin i nterferon-a,
i nt er f eSén- TBe meﬁloérqf &len 3%, wherginjthe 8‘?lf"@ﬂb gulancing gompound is
rfero r t
solubledh i ageonastiiift Priad PRk of chgent Bel Bl e Bltvery.enhancing
comBo{PUp consisting of interferon a-2(3, a fusion
Interferon is a-/2a-1, and interferon a-2e. 1 43. The
nmet hod of claim40, wherein the in the interferon is
human a'gzo [ Thé nfathdd¥f %[afuﬁ 59 nwhé'reﬂf'the dh18bile} HoWe @blivery-enhancing
claim3 wherein sai d bl adder cancer is superficial
compobhdigidgueannokiion Is #3easiteuntniphul withe hledeneagf a detergent other
wherei n sai d conpound of Fornmula |I further 2
thanctbergelivcay cahagsinglsPPEYHy agent. 1 46. The method of
claim 37, wherein the agent is a therapeutic agent. 1
47. The nethod of claim37, wherein the agent is a

di agnosti3c dfemethod3f dlabmTowherssibs a@@?ﬁ&l@i@@@d@?f’éi@

of claim 37, wherein the
glyc@éﬂﬁ@ﬂ@ﬂ'ﬁ?%ﬁ% Y& delivery 2 enhanci ng conpound is
about 0.002 to about 2 rrg/m 1 49. The et hod of

ot A BRG0P R o

55. The method of claim 53, wherein the GAG layer comprises an epithelial

tissue.

56. The method of claim 55, wherein the epithelial tissue is selected from

the group consisting of gastrointestinal tract, skin, lung, and mucosa.

57. The method of claim 37, wherein the administration is by intravesical

administration.
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1 50. The nethod of claim49, wherein the
concentration of the delivery 2 enhancing conpound is
W@bowutof892 to 2 ng/m. 1 51. The nmethod of cl aPen/BF2004/017612

wherei n the delivery-enhanci ng conpound is 2 sol uble
In an aqueous solution in the absence of a detergent
ot her than the delivery-enhancing 3 conpound. 1 52.
The nethod of claimb51, wherein the solubility of the
delivery enﬂ?eqﬁétﬂgd o?clﬁm‘?uﬂ%rélﬂ tROMRALE a§RbllH. on 'S
at Ieast ‘about 1 ng/m in the absence of a detergent
ot her 3 than the delivery- enhanC|ng conpound. 1 53.

The et hpd ' r dgd elivered
across g% gﬂﬁ@@@é@?ﬁ?ﬁb 38@#26%2§%§gﬁg§er % 54. The
met hod of claim53, wherein the GAG | ayer conprises an

or gan. 55., The tg of,C V\,here n. the

| ayer c%ﬂ‘p Tgee@etggg f;]tgi ﬁ?’a‘f'ﬁerﬁmﬁﬁ%gﬂ’g 15 rgléllStelrﬁ% a vector.
met hod of claim55, wherein the eplthellal tissue is
selected from 2t SISt

ou n
gast r oj ﬁiesﬂ%‘é‘?tmgﬁég{a‘@ Ep Whergindt he g?fgorﬁﬁééfgﬁl Veptogy
The met hod of claim 37, V\,herel n the adm ni stration is

by intravesical 2 administration. 38 WO 2004/1?8898
PCT/ US2684/ Bhermethod pf sBim Bfewheremdhe viralsiegiopispplected from the

group, chﬂF%,n;g, or}\%q ea%%r?oﬁn&aﬁgecé&é% %e%loglrallve%?dr éﬁ?eaé%ﬁ%%ﬁ]ﬁ 0sBiated viral

vectBEt hod of cl ai m 59, mhereln the gene is adm nistered
in a vector. 1 61. The nethod of claim60, wherein
the vector is a viral vector. 1 62. The net hod of

claim 3¢ WegL BletholiRg C}é}ll{l%h \(xﬁfe}é?ﬁ tHesvimeh 84618 alifiRiBtered as a
the 2 group consisting of an a enOV|raI vector, a

suspeaiibouaviag a vealvector aouktcatratimtesfdras atd *ategtitles/mbdo 5x30'!
vector. 1 63. The nethod of claim 37, wherein the
partiglgsgpl- vector is adninistered as a 2 suspensi on havi ng
a viral vector concentration of from 1x108
particles/m to 5x1011 3 particles/m . 1 64. The
met hod d¥. c(The me§®d ofivkaim 63, wherey thavirgbrackr concentration in the
concent atlo gn t

ansi from 1x109
susearion e Bop iRy it I RE ety | {2 1200 hod
of claim59, mhereln t he gene |s a therapeutic gene.
é eﬁg | lhe ?&hﬁ?net}?od cg:fl c?alurrrrl] 56)5 Where1 o t%ler;ge}lep 1es at tﬂee:r%ggu%%tgleﬁe.

66. The method of claim 65, wherein the therapeutic gene is a tumor

SuUppressor gene.
67. The method of claim 66, wherein the tumor suppressor gene is p53.

68. The method of claim 66, wherein the tumor suppressor gene is a

retinoblastoma gene.

69. The method of claim 68, wherein the retinoblastoma tumor suppressor

gene encodes full length RB protein.
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2 suppressor gene. 1 67. The nmethod of clai m 66,
wherein the tunor suppressor gene is p53. 1 68. The
woredohooBsed cl ai m 66, wherein the tunor suppresBOT/US®NE017612
is a 2 retinoblastoma gene. 1 69. The nethod of claim
68, wherein the retinoblastoma tunor suppressor 2
gene encodes full length RB protein. 39 WO 2004/ 108898
PCT/ US2004/ 017612 1 70. The met hod of cl ai m 68,
wher ei n 7pheThetnetioldlcdstames; whereinsthp pstimeblastomd tgramesuppressor
encodes pp6RI3 1 71. The nethod of claim 65, wherein
geng ¢nsodesiN>® are cancer cells. 1 72. The method of claim
71, wherein the cancer cells are bl adder cancer 2
cells. 1 73. The nmethod of claim 71, wherein the
cancer @&l | $hamethpdeficthin 6@s wherein the sellseare ganpgr cetlse
nmet hod of claim 38, wherein the delivery-enhanci ng
compound is 2 administered prior to adm nistration of
the agem?, Thd metholhdf chabmiidwheéreal the vuB8r cellserebladdeneancer
del i very enhancing conpound is 2 adm nistered wth
cellt. he agent. 40

73. The method of claim 71, wherein the cancer cells are provided as a

tissue.

74. The method of claim 38, wherein the delivery-enhancing compound is

administered prior to administration of the agent.

75.- The method of claim 38, wherein the delivery enhancing compound is

administered with the agent.
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