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10/ 464, 018, e tl {E d ﬁﬂg! E@% ! ons for
Mbdul ati ng Dr urEll elﬂaf Jgﬁ ?o ﬁe c%%oh mage"

fil edThis appkcatidn A6I8 bamefitbfSprovisieral alyplitatst senal number

I 7 it o Met.hod
Bloe PV RAT T, 2008 e A sy ety
(S_ellrdzmmDelaeemoSarﬁ |FP®¢SLdiate] umeABtiseneeOto thmtTdmerase" This
S o % ke et QSO SPRLALEAGIBLFA e 0ot 01
cotittad hiathods amd §Oa'ﬂDpBIll0laH foo Masaitatisg fjyog tAetiyity ihrguesht Telomere

n iy { t a ]

DRkl Fing, 1 o0y i S0 b RBBlab RS iy NI Bt 550,
mﬁﬁ@?lémodmﬁl&‘jﬁsntﬁﬁi@w ot atiR@1 CAlr Arobferatikbland Cell

54,7 7 C d ' :
ERR0E e BROMR AR R e PR OB BB l v
&y refatensense nol ecul e that targets the RNA 20 portion
of human tel onerase (hTR-anti sense) and inhibits
tel onerase activity in human cancer cells. The
i nvention al so deSovebwsertti$ponseredfResearati N, pent osan

pol ySl’I'Ihe%o(?'k PEC? bed A ﬁlﬂs-r %ﬁﬁf&%fl R S\S;ﬁ)roitrt{%g Px' F;eaétc I% grants from

t el onerase ac IVIt nven I on er t
tthnee Llnmtedostamrsot)leeartmehbn’éﬂ-m&hlamil Hutran, Services (Grant numbers

%mgﬂ%gqeo@bﬁ?%@?%?e Réﬁgﬂtgs% ik 8%(‘7859?5%01CA74179

produci ng pl asma concent rons-in nanono
RNGAQ124Y; aod UOGEAT76%B)r s. The present invention

further teaches a tat;‘l? o%dtof‘ tl' 08 umor by using
a tel onerase inhi bi or after
dridid of thenlngenfiorsur gi cal or non-surgical tunor size

r ed“°"ﬁh8[h1é§é§ﬁ ﬂ{v%ﬂﬁ‘&wt &%&fnbes he ah{‘s s 'rr?c{‘ edud Ih'%?{ar?ets the RNA

t eaches
portiopuofghwrain ttelmr&ezéﬂr%almtcstans&) amdaatl'ntatst telomerase activity in

?@@abtéa%%e}; HaR C'rﬁ!aln%le‘i'lﬂoﬁ %ur t({j]gs%%és H'L f suramin, pentosan

nent’'s € invention eac
poR4uiCare P8 SRGY hm%ﬂéméﬁegnhlbhdelamran‘e activid) .oriheaimgention

5&@4 kBt uee® 8 bfer tdicine e MITHAN 328088 aebthymidine
(AZT), at nontoxic doses producmg plasma concentrations in the nanomolar range,
to treat tumors. The present invention further teaches a method of treating a tumor
by using a telomerase inhibitor concurrently with or after other means of surgical or
non-surgical tumor size reduction (cytoreduction). The invention further teaches the
use of a telomerase inhibitor prior to non-surgical tumor size reduction treatments, to

sensitize tumor cells to the effects of such treatments. The invention further teaches
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Description of the Prior Art 5 Tel onere and
tel omerase. Tel oneres are the structures capping the

wenag/oofoos chr onosones, and are critical to thePCT/US2004/002609

mai nt enance of chronosomal integrity and replication

potential. Due to the inability to replicate the 3

end of chronosones by DNA pol ynerases, teloneres are

feousecoreal tdlymEidise dnl*ﬁﬂarb@.gp&lnraﬁﬁh,l PHS,\/?rSlhmqﬁnhsélﬁ' Ie, ®f prevent
I r 0 low a critical minimumlength results

?h%%gglpsﬁgﬁt%%?rﬁeﬁgner, et al., 10 Science,

269: 1533- 1534, 1995), or causes cells to enter

senescence (e.g., | A af . rtol i ferative capacity)

(Gol dstein, Sci ence,—?ﬁ-@p—t’ﬁ&%—qlf-ﬁ—ﬂég. oradbo; Martin, et

diklomdraband | teleaérase23T86n@Pes 4127 M. stilitures Z¥pping the ends of
, .consistjng . of RNA.and protei,n conponpents,

broBUSARRE af AR BUoHR 48 s e e BiRce e ot opBeh ety and

teplieatios glotentialpr Beed thenintbilip o eceplicateathd 3usnidlof ¢hrahwebines by

B aP RS0 ef, b sk Pon, B1eo p  ol Bn. Lo

vetelmeres ® belowla eritical miireurarengtic adsultatirnicell oéath eingner, et al,

nect i c t ctive presence of telonerase in
SHABH e e, A PhiReBr SRJb5: Riler soRsgence (o0 loss of
peliferativa sepadty p (Gadsteinb [SeiehcaT@4931204111688, 1900y ®laré) @t al,, Lab.

b, 8875 3375 0 ko AL AR s o

Biropdriemts; ds deplable ofi restirPBlel&B8re EHYM), . ankhiss npadp@sRE@rsally

based ,on the hypothesis tha activ .
DERSIER 1085 CR BoopuPlF SeTii e sRatin Frllsaianep. of al. J
Netd Phasrénst, 8 e\6-tE2nd@08)f clinical effectiveness of
tel onerase inhibition has been reported. In fact,
several inportant findings have since been descri bed;

Methaals tehiskhtdlontiecatecinhitsdtors.cTaseridas nafure BhiHR fuAEt®N and the
f limted rapeutic,value., First, it nowis .
%%%'8’ iy %er}cﬁa?ft {éﬁoé? agg & tlﬂ??fe?enﬁelfagﬁ@rtgel'%'ﬂ@%’é‘?ﬂﬂ?fﬁ"s that
rherases iss a tdeairalsle ¢umo depsnifitetatgat fandethatreslaiperase dig:ibi’;]ors are
. gt _al... FEBS Lett. 27:10-14,, 2002),.. Sec ,~.the .
5781 et  TBRBPRS 20 Gribr MLERFUNMH Do e pigghmics
Bolbhice 45h531-838)t1996D Thip posgossdlluté plae Ha@éﬂd)lﬂ thé |h9|@d’thesis that
[ ion, ev when. el onprase.i.s co ete .
PRl i o= iR P A el AT RER it ARPBpt e, dlayidence of
climicat afisetivepésst oftetorhgrasmtinitibitidri Bas dedn gepdrtetianin farg several
[ I t el oner as itors, res

BB ant i R erinas s Tsinies: Mo MinGRnaERIE ek teidmerase

idbiblbdrs rags of Feited tlﬁl'amutiflvsgberm% %g&ﬁ /1%5%8%@4@ that there are
5), Because uncontrol|.e

SRR Blootie TSRS MAedenE e e SepiHoatedoRiooh elopnarase (o.0.

Gampet HUrRESS Leitq 527 110nBl 2002). asechridicatid pratedstiRf tefitheres in

kB reste 28 Vet o, po BBt 10t o <UPBh Pl gt of cel

preliformtiomssveh Mh';lni téiomlrésﬁ i€ aumﬁl_e&ﬁ}} ig_h%&é@.h A@Eordingly, tellomerase
Senescence .r ender el.Q rase._l nhi pltors rrpractlca

TS o, et LS iUt wh gt @ SoRycaRt B9 RS Faf gyample.
tefpeirbse atHilitdrd etultddeth @ptotdamyeinaseLa ndallbi dfers2hay 6 cell
ERBnSLHGY, B2 AR08 Y60:1236-1241, 1995). Because uncontrolled
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agents in human patients, even though the hypothesis

of using telonerase inhibitors to treat cancer first
wappearmas nearly 10 years ago (U.S. Patent No.PCT/US2004/002609

5,489,508). In U S Patent Application No. 10/464, 018,

Applicants describe the discovery that treatnent of a

cancer W th paclitaxel causes tel onere damage thereby

irfn%'n W|i|tq)e§qeljoc?€iﬁél ﬁ‘uloiaﬁﬁljdghté/ aﬂﬁnérﬁﬁéﬁlﬁgd l4@ath in a dpatlen’c

ance to treatnent In the cancer,
whauydocsucsv@‘tqr IeSsatha@dﬂammbhngsofrtae|twﬁ°b$'2% thélr%%%t of the
Iérgga QL 165 rﬁgg F%] n ¥EheRNe&) déiétm cﬂf' s%?\%§céﬂ%’e3render
tance an nces the anti.tunor ef
tgianie_rasaxnehnbltmhemmraﬁlealt angp ppi u@ﬁfulowe@aeeﬁ‘aggents To date, no
f\gg?sl éﬁcegﬁ’i%él'fy Bahtleq" s' tEME@i’éé%ninﬁiBﬁiorE RGO Paen Istéhé affcancer

onmer ase tion an fective antitunor
ageststinboman [patients, ves eeigh thadypotbesie PHUSIRG iRiaTBRMAER infpitors

8 B G4t a}‘)ﬁeérﬁ& ﬂéﬁ% v 4y &f S eleMNK5,480,508).

concurrent nistration of a telonerase
i nhi dntlb®, Patent Aphlicatiannio + 10#4#4,018u Apelicanisodessebe theediscovery

b#gpé’attlﬁgﬁtdoq% %l&!aldwﬁw%aélﬁ%m céJk%sthBmél'e J:I@M%e pri&Yyanducing

onerase I nhibitor can erode the tel onere
telongrdset activity end feasling tot te@maruce\ﬁe|paﬁkttaxezdre@ﬁ69@td§|’f§e cancer,

e}%r&dth8ed4co§8&e:ﬁ&tbéb°§d&aﬂls‘ﬂ%ﬁgﬁ oPQ%IoH%%s%thlb%ﬂ @%., AZT, hTR-

ONEr ase cone an fective

antisatsendimikiehes thisheesistores japd @ré’l?@ﬁé% thet adfiriurpyy gfect of

6a§|t39§r ase inhibitors to conbat cancer, conprising of
mnistering to the cancer patient a cytoreductive

t r eat FeEnpresenteapplicetiernt suiends Hepplicanis) caasliqrjaventipprand teaches

rﬁ{aﬁ\gsis ?o gnake %\%{)ngeeré%emlﬁkﬁﬂh% 'aﬂ%ffe@ﬂ@@Mbntu%?ﬁ@aﬂﬁétﬁPWn one

nistering a | oner ase
asphcth rtheonyeWQ)erteacrhetsrL@Irml @gmre@iyﬁte@ﬁfeaém%h@dmmﬁtﬁ'@d prior to

(% c}o%ggﬂ'ré?}ﬁ%w hn*ﬁbbdqtrﬁ?ﬁlstr {on ;l:tlcﬂhé}%ge ‘ﬁ{hlbltor to reduce the tumor

onerase-inhrbitory leve dur’ati on
lurden, sekatatheweias btudeeewﬂtélnoﬁdﬁ@ﬁs erithaleleyp pafore the

fe[b%é?é%eg h%lt%? cgﬁyergge gﬁé’ %:olﬁglrécféﬁ%fﬁnfol Mel%tthetcmﬁcal level for

tore IS teac based
wtosmamctcelmmm oineeur ang dicsrin QlowrtelamegRenhiAtion to

@éc%ﬂga fFeecl é'gfe@lﬁ"ﬁeﬁtnhH ht@T the iRENHRANAYAE minods to use

Coneentrat i ons I'ng and/or ‘after conpletion of a
tejmtmesm mhnhﬁnrst toemmlaaitcan@erg compgsiaersf REMpSteriag fafficeerncer

éﬂ[ggg EX g‘#rﬁmﬁe ttre“:é‘i quae é?’ftQI%teré&uéE% tA8dumor size, e.g.,

e surV|va unan cancer patlents 3
M@gé@Mﬂﬁ“ﬁ@OO&W@ﬂyUﬁ@@Mb@?BﬂQet%hd?'#@'}‘edaspde@tjnwls'fe”ng a

{enﬁ‘n%g% tbP‘(:@r[b‘éélﬂ Mhé ?a%ﬁ%scdnlagnt\’b"‘t%ngfof dhd &IHBRaS thibitor

rm na |ng cytotoxic treatnent,
eregnalntauedtab telbroerdoe-dnhibiteryt kewels tfqm leng gluragen.teng . several weeks

ée‘%% 'n%nmsealtﬂéet@fornegéeolhﬂ%it&' §I§oeﬁ\ta BlgfenSiénBurdsntly with the

era ause toxi ci I N cancer
pﬁbrwutw%ndathr eTkuseteadanmos H@ée@l%ﬁppmﬁ riigeavpry that

hahgelaar%se g))f sqf'%l"rpﬁ e'ﬂag?aesrﬁe( At f@@ﬁ'!efé%re |ﬂhf5wow eBQP‘P\%ntOXIC

ortant prob fromt
conoentratiorst durihgoamd/or aﬁernt-)@;mplem ef @ nyt@rggl@@lqutreatment e.g.,

chengtth ?ap@?yerﬁwra%cg&ivt%%"ardshrmkage, retarded tumor progression and

extended the survival time in human cancer patients.
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and typically cannot be eradicated. For exanple, |ess
than 1 % of nonsmall cell lung cancer patients

wacehiemwogonpl et e response where the tunors arBCT/US2004/002609

eradi cated by chenotherapy (Schiller, et al., New Eng
J Med, 346:92-98, 2002). The residual 10 tunor cells,
therefore, can resune growmh after the cessation of

cyt ot axbihet 28pédTESTt the cutlent AVERESH tedcRbS ARS @§6 of a telomerase
i nhibitors, due to the sel ective expression

tbIR¥RE ARIdeRNatNg & FYtRioKICrealipentn 8 0., JURAP je 6°%ea'd’§'8“9 toxicity

bmﬁecthtoamokreattmmef CY/®to§é freBfnhty euich @b%hélhétﬂébép?r usually
over Iong’é eriod of time. The ability of

FIfSSrR¥igleh icARFesiPakients aRd.itherefare. ceanet bepe%em ipdefinitelyfi.e., as a

Arairitéinee treintens B eSHSAERantdtihd rp@nodv)n ITihisPis %%QMboﬁéHT‘bfoblem
égrgrowth and lead 15 to survival advanta

¢ &linical siAnABAINt A8 nedst SeRqel trepiedBy ﬁé?%ﬁveﬁﬁ’y are advanced

any aipeady baHRIBE leradicitdd. | Boex@ nestsuﬁanmaéfl rRkmall Sell lung
t he combi nati on of aclltaxe

E%{}ogéFﬂaggntﬁ 39 !%@6‘30'@? leteresp ‘ﬁhﬁv@e"t@ urmés are eradicated by

BiesHhtherdpg i (Sehidér, réa@i |N@W9EngSI M@urrah@bz 08, aodz)bemmésndual
dosellmtlng)usua after to treat ne

henRarsells. sy gap i %°W£h #iéH 'Pﬁ C?Sf?éF%’b?f Cy’f‘ﬂéx'? faiments.

Iry Boritdst, telohrRFds® ihBIbRGS VAR & Mat dbiddtilBickpeRYiBh alf telomerase in
mont hs, resulti %, in average survival tine of about 8

H@?ﬁrﬁgls( 8P4 lg({e t@tcagqe tox 5309'30' thejpiore. rcggrpgcqlvqwndefmltely or

Q\Vérolbngfﬁenloﬂ dfhtirfe. argid aMﬂygc?f #30kbrierb8a Ghesitdrd Qo UKLt cell
eptide nucleic acid antisense nolecules to

PofBralions bRl saarenifedpl YL Preygah{Unqr fegrowth and lead

04UV b edhtadgeondo described that the inhibition of
teIo rase |ncreases 25 the susceptibility of tunor
ordgmp Big? &pmgyn(m%fgectlgg cggmot @@Md@ﬁgvanced nonsmall

&@I &3@30333&0hurﬁ9r9 htieltE N the EdMRISIRatINENT Subfitaxel (225 mg/m?) and
E gl ication t he %,tener ally accept ed conc fp

HROPZUE oAbl GIEn GV UBEEN: SoWealS ardier AOIPHG of pacitaxel s
frﬁ@lﬁﬁ\ké/%dﬂégéﬂnhésl @se-lMind BsuEny aftef & 86 bi theitrhBi™B, necessitating
treatment wi.th each_of the separate nodalities.

hsvierrapation ol dhergpip) Theumondy Péﬁaﬁy SBtts & wsHpErowb within several

AonthsCheb aItiegl CverRe lsURMaMRAS of SouB8 rﬁdh&sqﬁbﬁw&eeﬂgl 2002)
reducg\?[%tthe tunor. size sufficientl )é\?to make trea

wi th W0 teSBagt taguior afh 1 Disr GRr NG 187 SB0T A deaches the use of

pétitideCidiIO aacRl SitisdAsd) folsHukes! @St@ldni'é?aééSGDI@A) and antineoplastic
tel onmerase inhibitors after termnatin toxi c

IS erRMiinatipnKondo; geserihgshinat Wemlgggapg @rase increases
feT, é&@%@@dﬁﬁtﬁoﬁﬁﬂﬁo@wmA daftigihg ARSI KRALS, et al., Oncogene

at a cytoreductive treatnent i s neces

1435343000, 1 8o Fibbee. et RS UAUS PURTORonS dERYL the generally

adtebfRinsoRtetiteAtd EIMbihet REBBbnESt aneCRith tfeffctive modalities
resul ts have beenv\ior evi ously descri bed. Applicants’

B cRR dngrer REectivewhapsiseatmsnt Withy sreh 1 9fathensgRaraten modalities.

AbRevE, thasaBLBlicafsHsedd hat §i9dsscSthkfuseiotBleytidReduthiidirbatent for
tel omerase, but insufficient to cause antitunor

et PyiPese \iHeredyringnihe dyaton etizavisufliciently ioorekadrgajent with a

{elrdraBa inhivier @fREHRCt TS A8AIiBSionS HISE Ho Irdt fa%wge the use of
Eatlents also is surprising as the prior art shows

erasR mh'tzmr%a%%rsteawngﬁma?ncwomtr%m&m A% @ripeans to combat
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activity in humans (Dreicer, et al., Invest.New Drugs,
17:183-189, 1999; Falcone, et al., Tunori,

w@200800668, 1998; Fal cone, et al., Cancer, 86rPdl0S2#6002609

1999; Hussain, 10 et al., J of din.Oncol .,
18:1043-1049, 2000; Mglietta, et al., J Cancer
Res.d in. Oncol ., 123:407-410, 1997; Mrza, et al.

Aaricar. Oﬁlenb@gﬁkmﬂlcarﬂﬁ dlsZ:bvér?‘ihat alﬁﬂarede/é @reatriéntasd necessary to

ﬁpﬁce &ogﬁe‘zrag’g’ 1 %1;d733a1n9% %@éﬁcéret{eagpent is novel as no such

dseCbi res@iECchéve, belot ﬁr6@6us’l)66éscr|&&9GApplBhﬁtspﬂlemty that low doses
pventl .on,.al so Iﬁach s t hat gr et reat

LB RS R S8l pieaa crBbL SoOREN G e mgicert g nhiv

tlormdras®t e rinqfficiditits daesé)aﬁ’ﬁdmeﬂ acﬂ\p@Wlﬁ‘e&ﬂgﬁen together with a
di.scaver

{at et r eat t with owdoeshof sur mﬁs
PHSIEAFYe B RIaR, Welg TV AoaRSt BAnGsT gn humagcPategts also is
Srprisicg asthe priomdnit sh?v]\cremt sudH lo@i dutles tod sUlﬁtMub!htaye no antitumor
ent, .t 0 gause i
RN EL A RansHorpiont. ) abr vl iRy 7488 865! Fatcone, f
eherms@nsa4taaeaaeaon99$ frRatdonef esalr, ararmemdmmsem(f a99ogihiditssain,
20 d i St efore or
P2% B SIS B SO SR 2%, corer
Was Oﬁmtomao‘/e 112t3r4®at4e|m ngo7; TWirza, Cbl‘&—ﬂQVlfblta/ OIT&OI@@)C@ 383171-174,
h t e\i ous
A A e, R L Neoe A9B5RaBoRaT <t . . Oncol.
416687-5p38, mQBaRbsa\heM UlGah. (BmO:P 1|40|\8260336 ’KB‘QG)SUF ann
h tit or
ot bl st TRYerREh Al ek RafeC brotBatons it . tegmerase
mhlbltoBrenhaﬁ?aeB:ehe andifurbdr; BﬁéetBG’fZChélﬁaﬂDer?qﬂW ?'Irﬁlﬁﬁ aseoasfed on
' b Th t t es se 0
LB B AR o BB S ilr
a'dncsnirstldwrﬁsefde@n lépsltha)&BDSrmcﬁbrS@GNeﬁMcﬁ adre seifflcidhit o inhibit
nd hTR-.ant

ff t
el Rre: DU BEMIRRE Sonbus clriminy’ reieennthe oG o
chgphatingreply i ﬁhamhmiosensﬂitatlpm ieffectadftsur&aiah@as 8Bse&U& when low
SRR Gt hylere R eRreohetdls of bt O slaigheiiSor when
fhe o0t derd wééﬁ}oﬂf;‘gghl’gatég@?_ G%SOﬁ,fugvsrgggao%@)s non'lL@h use or
' 5 VWO 2004/ 0 ar t
RRl e Hear BRUiot 4D S Sp iiatt astlotTmaRaRE mpapinen as the
s sartdhowduhat suchclowsiises sf igadin hdikfe ﬁ@bﬁﬂﬁmloﬁ gétﬁ,ﬂgr@bfore or
ncer - :

6856 R S f nofbinhar 2pisiaih B85 fesats adyal, B Cancer,
@B=pan-822,r1ag2yei ¢ acid (PNA) antisense nol ecul es and
phosphor ot hi oat e ol i gonucl eoti des to inhibit

telonerase 5 activity by targeting the RNA conponent
Télomelaseeinhdisitdrblo rthencuret abpll.caﬁﬁi teaBh&d #ehie! of suramin, PPS,

-615-619 wever , of these repo )
i aatense bt CRte, TRpG Bined riiaiicgion discoyery that
$uehmime PRSEe aht hTRHMisense ek @ﬁE(EtW&Qelbﬂbré%btlﬁ!ﬁ|5|t(ﬂ§ and reduce the
enopr.ev nt ives. Chenopreventi.on usg_ t el omer as 10
P 1D Uioss, IMPBRisGel. 2TEISe x IARI RO ALk feaches Several
¢amap czmiie dwitth e lpaRBasy-inhibito8f properties (e.g., those described in U.S.
Patents Nos. 5,656,638, 5,760,062, 5,767,278, 5,770,613, and 5,863,936). The prior
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adm nistering the telonmerase inhibitors of the class
of thiazolidinone conpounds as a prophylactic (Akama,

w@to0alo70008). S. Patent No. 6,452,014, 2002). HoOWR@BEIS2004/002609

Akama does not teach using suramn, PPS, or hTR
antisense to inhibit telonerase. 15 Methods to use
suram n. Sur am n, a pol ysul fonated napht hyl urea, has

%ng'oﬁ#gagheg %ﬁ’ |Cﬂlhi%&1}fg6%§%éi(rﬁhm d&;ssfﬂly due to

dBosstiaking %ihemdpmeuc réeat setuec@r(&ucger &lealy Fead |Qancer 33:638-

% ggﬁa ‘flﬁe zﬂn%? I%\'{tg@%%?elrach@g‘%e': Qs B?Ble%t’ldelﬁgélelc acid (PNA)

cone t al
d?mllsemmaemolacuals andl@géﬁphmﬂmeaue oIgpnaq:Ieoﬂdes to inhibit telomerase

Pr&g}{ %%’It ,arA%ﬁgq §;ﬁé| SN J &ll gnAéqﬁ JA?erm%rga%%Ar r@&ton et al., Nat

phar maco 637- 642,
Bfeébzhncbﬂamsm@ﬁwAtaBePhaiomwi anhﬁeni)thh@? reposts tgaches dhe use of

By FS AT Berss ¥ BE e IIN Shs. ruseni n, e

aI , 2000; Manetti, et al ., Bioorganic & Med. Chem

g"d%’%@ afgnghWZ? SM(! p%v%‘twes C@'ﬁ%ﬁ{op%ﬁén’moé@s r@%@)merase

lﬁhlbilGr,s wbeer()pmposedal For @mnmle, Ak8nhadhdinsted the possibility of

lné’%m é t&fo%?ega Hbﬁ% ggpeaélis&g(g thlE’ ?lldlnlgne comp?unds as a

SroplatictiCapkema) asel,, USR Peierd-NGSR452,000: 268231 rHovyiesefkama

B33 v 0 41050 IS (RGeSt

53:195-198, 1992; Wl tenberger, et al., J.Ml.Cell

e P, 56 B g i i
podryaeslagicalackivities ¢denamn, tat @hs Cracdasioc. GliPreali 40168, 1991
Rh@%cﬂg@ @tv%{, &‘faﬂgr Ob{: v(d Be BraQJdat eb@lthé’a%f/i VBfbz, Carde,

h factors or
Sclﬂumbelrgterngn@r@wwu/tf d@Ber(e:B:ere@f derthon; djalmnﬁ et al., 1998;

FRBU 751 BRI BB AR 9B, g e, 1054

Gramiblh fetcaby i) Andmipiurdiphg roBcpl. - 24637 -64ansiReR; | Hawkmg
}lﬁ Egﬁorﬁoﬁ%%‘iﬁh? ”592[%%‘2? E?Zé ga} tdr QN PASEB, 258:156-158,

1 On acC cosam no ycan
meaumsamm CallBianhem 28 356-RRBH1 2 Naﬁﬁ‘-@"mqu@éem Q,nMﬁnettl et

ar B gq?»gsmca&cw enfNE: ot ORBE S PEBY. Wi, |dt-ar, CBRELH kéLM50:3036-

nerase activity by suramn, at an%
8041; etA90at Myers, ies alot Pkavodn, Sagn@in. Onoels %i1hdyE990; Ono, et al,

Eup o cfkh%%v 0o 809555 3dcB ﬁﬁﬁgr 3y, h/%c AR DSAEOncol., 9:54,

I'n' prostate ‘cancé
1990; Rotiak 619522, NAB DBOE o6 L G349 1362, 1990 Bt eGancer Res.

& gg%%ﬁeﬂéc t1 339 ﬁ%&géé&ﬁ%&%@gﬁé&ﬁ? 1268 60, 1GONUR ot al,
Osieg Res., 539t 9591]9849992 1\9/9ue)nb@mrhatsafoeéMq/ @gt/ &arglipl.,528:1523-

%gf Vg%? ?LI)“{SC%L@ na |%&nH\W t \}ee:&ef: &%e?%gg{dﬁf'%% of DNA

Ehlgmbhaseap ent irevergd ranscriptase, emhubabn off bwfdmucvfagfbwth factors (i.e.,

N

2kbbripMepiti®final growth factor, vascular endothelial growth factor, and insulin-like
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300 pg/m) indicated as widest limts (Klohs, et al.,
US 5,597,830, 1997). At these concentrations, suranmn

W@ bame7@igni fi cant toxicities and only nodest BCT/US1004002609

in 15 patients. Multiple groups of investigators have
shown that single agent therapy using suramn has no
appreci able antitunor effects in human patients and

Ehaﬂth dactopbandbiraingbf Hi-gandosghstdiiand nhéindespective receptors,

HAERF pARPRARIAER A3MRPEIES <o o aiunmclSohauabotom

Gurarinalalsof Ihhlﬂltﬂﬂ@&/K-AﬂF@S@ tﬁﬁlﬁ'ﬁ nédﬂ'ﬁ§i§tf$(ﬁiat &fand ?&bggﬁﬁﬁ%se I
t i ther as a single agen or
B SeT e S RE SUEib ey ca r@"'?'Dr'éu“@bknown and

@fas alnoyel B8Ry bl;?alhemmﬁn,cam& al., 1998; Falcone, et al.
1999; _Hussain, et 2000 M glietta, et al., 1997,
M r zaS %a(mlalhas el-i SOWSt %llvlty @3 péqstatelqyg@er }(-\la@ggfﬁq Cancer

atttats, 8: 9122&97@0%%&96@' et, all Bhhcer MR Rev. 2PG258-278€1904;
esent invention is based,

coveri es. upon whi ch the pr
Phfeeo o al-r3iothit PERITS Aot SReSEaIm NS Bhigherotal, Oncogene,
91419@14@95\@%14) arr h#s besH Ristet in witfe $aHeAoNsbIY &iMore Seither as
a cytot ox or to use the conbi nati on

SP3E, Budrd, &, RS Rte HA: sthr. cbgsebemeativam Honhesapeutic

plasyaot endentraismtos smﬁnwlsybéw&%ﬁtﬁmtmﬁod I\}\e(h’m&zso pg/ml)
ance

f ub t
e o Arfiarder FKBRs 13551088 Lo0apwign 4040 210 WM (100-
806 pgmey mdncb;edAwwidéaﬂﬁmts gaehgles el i e 597 885 aida7). NAt these
ent uires the admni'strati on of

SEsairRta orsvr%;"'se?w SRR, toxisiliesAnhapb ogesterctivity in

patmtsrTEMlhltuﬂé gtdlﬁbspﬂiriv@@ﬁga%r& Ra® Siwmdedihdle @gentIHEBpy using
as_che radi ati on. The current invention

URPY t a'a%ll4)9%6?1%1?“%@"%}“?“9&reéﬁPtsugbé‘uﬁfansB?‘té?ﬁtﬁ and that a

acrrdblmiﬂmlnaﬁ ihighsddseasun@fih drara bﬂ&gx&:% égto%ile%070 Rdduce beneficial

R S Bnss Batiart S ciontpares 1 single 90, | Baked 9 thelr fsiings

ihebé bams lrtvehﬁymraﬁéécdhﬂderﬁbaé@a%sﬁ ubihy 6L, tHhQFBS 8 single agent
shorte b|t cel | roliferation or cause cell

AR Hm OBr"‘é e o PXeiqXic sgepisdDrRiser; Rbak. ctR%9r Emtearne, et al,
mg&eamow@tﬂs/ |m99bHug§dh @ al,! BI0ORIAERa, éfl%mcmgﬁl\mrza et al,

elimnation fromthe
ﬁ@pﬁﬁzef 8 §{1r a%éﬁwom &t ébciﬁ%dﬂﬂSPenéh@y Hence,
Mhhﬂﬁmldlsﬁeﬁer!b&‘s Oﬁorﬁumﬁm thel preBen@MVERIIrER Baded, there is no
rize asic plasma concentration

zf\c
’88@‘1% ° W ?Ffﬁf\éfrf Sfth %ass'"saiﬁ age@t AR sombinationsgfssuragpig in any
(Yc&edmtls a thetded abebtocty t@' 65’5 ﬂf@@or‘nﬁm@ﬂ@r@% subtherapeutlc and

/ h / al J din.
er 455 fﬁ@ﬁsm Wﬁi"ea avtgfaessc. 3geph bhe 9@'V&9¥P?Pth1? WRYe be the
U'lse @‘I wamlnoéﬂf wbﬁﬂbrégélﬁfcrﬂd%éé ta2driahtd ehePbctRPOM othdr treatment

b TR, i bt ot Gepegisc Ao n U5

RAtéstad, 599/81d, séQlifes thé adhinistBii6ADF sGrAREHS %hcﬁﬁi beﬁ_fr@adurmg, and
concentrations that
%w#h%@gﬂtresw Jéfﬂreee%ﬂqnﬁWﬁBpﬂaﬁm@éht@Saﬁ@m qrﬁa@hamﬂ@erapy or

radidfiéh. The current invention supports additional and different uses of suramin,

and emphasizes the need for long total treatment duration, e.g., weeks, months,
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fold lower than its cytotoxic effects, PPS inhibits
the binding of FGF to their receptors 15 and al so

WO pivilo7 088 angi ogenesi s in the chi cken chori oal PErUS1004/002609

menbrane assay (Parker, et al., J.Natl.Cancer Inst.,
85:1068-1073, 1993; Wellstein, et al., 1996).

Anticoagul ation is only found at concentrations above
%Jr@%r‘”ﬂwdéfﬁﬂé"fﬁﬁe s%tasaﬂe mﬂ@@&?’)elomé@%%nd RaMée/ Sufficient telomere
condi ti ons, inhibits the growh of the rat

frertenipg jo mﬂa&rce" proliferatiogranenyss el §ealht ed when the

tunor the ﬂ?@éenpﬁ\kﬂ%r?tegﬂ%s hRS rdddifehfnelof @6htimMak NBkibition of
20 established tunors and cannot inhibit the

iteraeresi slegre.Morampeiish with angleus elipjpatier [Er@gﬁ thetbogy is desired.

§[|ra-?n|ﬁ:6\‘[lﬁ|ﬂ§ suéR: réQ@i?ErﬂQﬁz TAS arrh%ﬁkﬁiétm@tofaéuramm in human
Anti cancer Res 143-2148, 1993; \Wellstein

g@tlents\]lsNﬁlarac@ﬁ@g rbwq@phasng;pla;sm_ qozwgentiq;@m)decfrmpe wnth half-lives

am sthlém%r 46!Cc§dy‘é' vy 78 aRRS TH& ﬂéfa‘?ﬁbdiWélé&bnééJWOG%dﬁér%our/m
has | ed its clinical eval he results show

fwafellpﬁsa/wa/sc%@ncql ofl &186dd 5«/\11%%)t e él'@ge&m obgHravinely dogs
ISV RoW whR al tbSniRd] hilr.fRad dbait13&fa ?@@ee Bidimk g). not

show antitunor activity in patien Lush, et aI

Ann Oncol ., 7:939-944, 1996; Swain, et al., | nvest New
Metidsds fouse PPs. BP83s a fi- s@nfh%ﬁé’h&parlﬁ%@ éﬁ;d R8s Iaﬁ!‘lggégulant

bei ng eval uated as a potenti al %quse ul antitunor
afiestariyelsieini ef le nBreaAf Seaficen Fets. t HeabpS8citon] 1696). At
I&ﬁc@htr%n@ﬁﬁﬁ%ad(ﬁbtérﬁcéégmwoﬁ"é'ffe&'lﬁ‘ gﬁ%)t s&&rar@i that were 1,000-

active cancer clinical trials Januar

B omendhan oy ate i Recio FRRUPBIBIS BIRrbIRAng pf ¥pE fo treppsgeptors

B CRso MIHORL aﬁ@SgQ{éﬁ’ﬁm théj'cﬁfék’é!@rc‘lﬁorléé'l%hﬁm@rrﬁerﬂﬁrane assay
motivations to us cance

(raskers &l #lor/ Malt: P@ﬂﬁﬁfr’n%tﬁf\ﬂqﬁ@ W73 ageaowweeee@ a%*oéih 1996).
ﬂﬁ@cdégulaﬁoﬁ/@ &QPH&&%@Q@nEéﬁTﬂah@%OMv@QZ@&%I (H»&kemt 8f, 1993).

squar ed per equi val ent to about

e g cpsationsapPS iPis e SEMAb A e fah AT LyL U timor, i

brBSineRE 98 SRR WhePR t tirReH is M Walgkdld, Yout has Ilttle effect against
adm ni stration, reaching 200-460 ng/m _on

epipblisitedhtumgrs And carReteibibitathe; me St%‘ﬁdfsé’ﬂ“é@%? tumor in mice

PRAERsRAP Gt G/, t@XJ Qbﬁde?3733w'-§3 AB2d4 gug; |N§;§yen et al Antlcancer Res.,
gast roi ntestinal bleeding, or 5

S2H5.2446, 1955 Wellstos aleth L NaRCRDEE Inst ot IR 2A0ig9T). The
bhﬁﬂjhbf‘gcttvﬁ% bFPPS in gféctnlﬂbaﬂ tlrhbBtnodd8 had fld! togs cBhical evaluation.
ai Cancer 2354, 1997). The PPS
Tondesip &hpwﬁgatr%%% wag yvelldpleried WhAR Pahet fose Was adjusted to avoid

it Iaﬁ%&@gﬁﬁarﬁ@ﬁ’e&ﬂ bMt &i8- r@t Qh@w faﬂ@t/uﬂ%r a8ty ifEpaiidite (IRsh, et al,,

wer e_substanti al han the concentrations

t hat
B0 o £OR0a 19555 S, T RSNV PGP RIP ol:Sb.02, 1685). As
Logslineppyi it hd tggi' %th\éeé\)éllﬁﬁéé a'soéfﬂotéiﬁmlﬁ'uiééfuﬁ%h%mor or
of 10 suramn to the targeted organ resul
petiongipaseici @eept-t ordy é%?f@@ntolf atheorf3PRn Q'ﬁ@calt Jrﬂ@ét Batabase
gﬂoﬁnclgﬁﬁvrvg%: %2390‘5) foP aﬁoaQtl\f/@%rgaer l?:ﬁﬁlcéﬂecﬁéﬂsl 9¥Vof Januoaryi 27, 2000,

suramn in g asma .
shgwsl, 79%9kials wafldwideghut n@drlqlé A P$nv'éﬁmqe@rabéﬁnh heapresent

AREIHN thétb aRfTno AbtivEend & APrE GaRst WiRee tel omerase

inhibition is desired. This new use elimnates the
pot enfThaldopeopi BRP dsed yeit amitumerastiviiogyadyatioa were about 400 mg
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15 Methods to use AZT. Melana et al., recently
sunmari zed the history on AZT (Ml ana, et al., 1998).

WEZ4i0%0006ed to treat patients infected with tPET/N82084002609

i mmunodefi ciency virus. AZT originally was devel oped
as an antitunor agent. However, it is no |onger
considered a potential antitunor agent because of its

BQr fn%{e@tshuﬁﬂeﬂ ﬂér%y%&tﬁ&@éﬂt% Bolit BRIgNQY Servdsn and were given

admnistered in drinking water. AZT was, |ater fQ

peallay ePlASMA | GRNCEBURLPTY NFeased QU AiNA n‘?stcéf‘té'&“oo‘tés daily

admmuéin%tlbﬂj ﬁé‘at:hmP 2005460 Rgtnl Dhnee fl@l%eﬁtht@aﬁl sﬂtréétwlalaase\t this
clinica trlas ei ther as SI ng %ent or

ém.lqut i rmaiplogicotoisitiegrags, a5 diafheay 9%%*{% stingl bleeding, or

gevetifi 'u@&ﬁﬁ/tdd&@rlre& ﬁlﬂﬁﬁ r15to abilnbntﬂf Prbcﬂ@@ Qva%&hé |d6§e limiting toxicity
studi es used doses of

imHs Wil Masshriiuekabs Céﬂ“aQﬁﬁC%’oﬁ%mte‘r%ﬁ“Vo%%‘s‘ﬁ gc?iies@e PPS

ebnckRtraficsoRBLidd fo@%o%ainﬁ%it%hetﬂ thamerhseuctitiey (0.5- O 6 pg/ml, see
avai |l abl e data, as foll he nmean st eady- st at

Exaalet ?’)aWPEﬂwS%*?St?KZ'?”Y ﬁl%l&f #@ﬁ& thepq%gﬁ%rra&'lonérfh%th@use proctitis
k/ Ofd c&%?dbr@ﬁonztggeﬁ@rmthetﬁérch’scb%w thélllbéal FInidiStration of

ng/ kg/ day, is 06 fag/ (Physi ci an’

RERENR e tzmd orgap r%iuit@é Bxie Wé%?rwémtom qaRcgptretions in the

't’ﬂr?ét@&'tlsg&sse(é){] 3 19/108/ &) dus vélg/qgw(déngent%bﬁé]bf B@amin in the

whi ch converts to 3 r oxi mat el

85
iSRG By, O-L HBUBH SER VBRI D1 drf 51 DE <G 8y bed rinistration
ePPPSNS ki br@@ns {her ioRferfd/inhibitieh isldesived. klg'lléjﬁé’w Yib& kfitfinates

an expected @ asma concentration of 6 pg/m, or 22

ﬂwﬂpoﬂ@wabpree B frSYBSMifIoeoNsfies The prior art teaches
that AZT is a 9 WO 2004/ 070008 PCT/ US2004/ 002609

WRItREES 38 cude AT, t %mﬂah@t GPn@Qeﬁﬂﬁbumﬁﬁrlkw&h@mWQﬁm AZT
50% i nhibition ranged from wmcronolar to ml

(Melegp ef at. 2P98). NOEITeiscuses to traal p@?%@@fg%d Vi@‘gj,he human
ﬁﬁl"n@m)deff%:fenc?|wrus'\/bJB\@?I 6ng€-’r‘né1’lly wad @ePslop& ak9%0 antitliifdr agent.

present |Invention teaches the use of | ow doses of AZT.
Reweverrit & ng Ien@%rowéﬂ&r%at PRIBRTa | AtiURProAdYY because of its

RASHVRY KigHl @5 foxiity M anifiRfet wisked édiﬁlh%%ré@ﬁpdﬁﬂkﬁfg wieASART was
concent rat| ons resulted in elimnation

Vaden fouad & have ¥earvtlowdexicityavhen fues, adma'aﬁef%ﬁs &t by ipjection.

PAOTLHR%I ncdaseRp t8ted\hIPRISEQ 2B MEdRRE! thEI% é!’fHei' by I§ﬁ*|@le agent orin
activity of paclitaxel in animals.

sehinaian Mﬁfﬂ‘e@h% drgs o iy th@dfﬁﬁtmsgteﬁft g%ﬁﬁ@'rﬁgsttnél eﬁ@%%e All of

‘tHH&.btéafrl%rr stJb@esoﬂééU do¥et ARTaT (. toh®) W/o@f/) ith—‘wouId produce
effectiveness of AZT at 10 such | ow doses

RisMac apRcentrations iy extess %ﬂwm'@rewe}araeﬁmlwt%q' b/azqd on the

Q&b B8ta, 88 fHIRWsAORRSmEsS YtdaddPBtdtd cBAcKHIRLSR of AZT ln patlent
concentrations is surprising in view of the prior

leswiarafter e usiwaliofal fope RE RiBNgArg GveNApuy BOUTB fic 5atn9/k9/day is

in® [Py SQ%%SDéJWefél%ﬁHé t200@) Fbﬁéy@df@kléﬂfreatment W|th AZT, a
concent ratl ons | 51/ lasma (C

Bl FRSTORE 816/ dayisgsed SUgS. P.Laé%)No Bt wa'Ch fegnverts to

g oxﬁﬁat&?%@bﬁ(b/d‘é?nﬁﬁ@d Bl aydtatioR HRANEC S8 adypstakteconcentration
ivity of chénptherapy Is also surprising in view of

{qugn 6,0i60||ag/ml tfois having{ko/danialdsean expected plasma concentration of 6
ug/ml, or 22 pM, for a dose of 85 mg/kg/day. The prior art teaches that AZT is a
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cytotoxic or telonmerase-inhibitory concentrations of
AZT are in the mcronolar or mllinolar range

w@ Simahiops et al ., 1994; Strahl, et al., 1996; P&EUS2084/002609

et al., din.Cancer Res., 4:693-696, 1998; Table 1 in
Exanple 1). 20 Antisense to telonerase. Inhibition of
tel omerase activity by antisense constructs has been

kS0P EtRE, inidbitort Iﬂﬁé B&%‘n%ﬁdﬁsﬁhé‘f pltoaﬁd:és 8R! |hﬁ|%tti'oﬁr}ah@ed from
the treatment of propose nd,

mwe@pla@tﬂ:mllhmglagg&@b et gled‘iqcle/q_ﬂg(g\ﬁé%s 22: ﬁgé-ﬁﬁ)@q 1994; Strahl, et

@ntMgmgi/ag,@/enerae,e@t heo®. has not been descri bed.
Furt hq_ A combi ni ng | ong-term treatment of tel onerase

i nhi bi'©'BdHesH JOYItoRteaCes et UseoRielow dRgesseh4ET. Applicants

@%S‘Tréré@&ﬁat aoQﬁniétrbfbrCMi ﬁérﬁ@@@ﬁby@s bf Azﬂ'rfﬁéltt §ehv€%‘denanomolar
p%t? been osed or descri bed.
[

Sunma
R SORE B8 P Sied g SIMBaNITL A Ve Baiablishe iwmgsajanimats

PelRbR Cbf HUBA OVAILOES doBed ©f AZRT ASE enhBREY tHeOBNROMor activity of
t el e shortenin First, @?pl i cants di scovered that

§6F'§?ﬁe In gnpaals. Lhhgugh AFRIaH Prepalialgbasph aptitiper agent and a

&abmm&asm .tthl hbt;ﬁifoﬁ a&ruiasbﬁsaécmetlrs% drethenafeRtiveads bf AZT at
tunors inpla in animals. The second di scover

stch % dq5PEt T BeheARPCRGY N6 RHI RGP ESUVINGT AZT occurring

@@Wdééés‘-’rfas@mﬁ'fm M oA ard@AteHitativ®d |s- QFbidthd ﬁh\ﬂgw of the prior
:% 10 WD 2004/ 070008 PCT/ US2004/ 002609

PYing dhatRptitimargctvity i A4THs fayndias Bwigh Mghes dmﬂthat result in
Tnﬁd:r@ ARl nEEHtfioh8 1S theS PRBmASCIATK! &Ma/M A 8YnEESRes. Clin.Oncol.,

3 gggfﬁ &eﬁ anti cancer activity of cancer

A 85,1496k d e adingy ek A2 Frral nepameiRr §PaeIEigns, gnhances
tHEActiomy ot chRaTdERrady i8WIBuRprisihglh @&WBofdhke prior art showmg that the
t el onerase-i nhi bitor , concentrations during and after

SRS SlofeIToTaSeAh 9 EONarOTaaoRt AGH(BribibR Glcromolar or

Minmblap FHHgB"(@ﬂ'QhI 6?&@%@94 T StrEN], 3P WM dbe ileXb eé‘zdeﬁd diiR®ancer
uman cancer s)atl ents. The fif

zge§eé@§?)59§s1q9ﬁa{ra'?'65é'l‘ Exampiedi-stration of sur am nto
a tissue that was the intended target for treatnent
resulted in |local tissue concentrations that were

Anfisersein telmerasien; Inhipdicn of feluraerang actyiyryerntisengmeenstructs

hBs bBén tdppRee, Mt that pdsbmilisasrhéit EBpITc@ﬁéH Irefhel tRoa¥BéM of cancer
how suranin 10 concentrations i n8915 1({%easrm t hat woul d
1

I
8% PREN PreRasrd sierand. dinceioOnemi P9Rbk ablewersie the hTR

Qh?@dhsdlréﬁ@’{&f Y\eV@ﬁa& hat badRdeksitedt | FOrtRér, ROMIMIAE long-term
gpses of del i vered nanonol ar p

| asma
gREEHt P%i% %%fa?%m'wfw thipugh iths HeR Phisiggnergantisense constructs,
ath afbiesiDeflettitRBrhsnts, a8 inBBbeen PiéhoRBA aﬂ@@s@nbéw
anti t unor act|V|ty of paclitaxel in animals. 15
Hence, Applicants present nethods, conpounds, and

conposi tions, which sg,aﬂ,alp@omlm@éhtm the treatnent
of a w de varle}%cof funors, and to [ nprove the

t r eat MR ECUBERt @pRECAtIBRRPasEd0n Sevarmbiraiated fissevasiae on telpmerase

trigbitfonr Siid REMRSTE shbRENiRG.CSREL AbP@RLs @8cdveRE @8t suramin, PPS,
nmet hods of inhibiting
and hTR-antisense are effective telomerase inhibitors and reduce the telomere

length in tumors implanted in animals. The second discovery is that pretreatment

with suramin enhances the activity of chemotherapy against well-established tumors

10
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tel onerase by contacting tel onmerase or cells
containing telonmerase with suramn, 20 PPS, or

whIR4anodsense. A second and rel ated aspect teBCHES2004/002609

met hods of inhibiting tel omerase activity in a

patient, preferably a mammal, suffering froma

tel omerase-nedi ated condition or di sease, conprising
iidilmmmir-beallmg animats. t Tree tha'tiiowd:bv@f/ igitHah eslapenaise Getibitors, such as

f 1, or ot her. tel oneras
Sirgfit ah% PR Sineeod M€ Bblkenter AHELY R it Giemotherapy and
raﬂmttwu ng hehf@utthedusuﬁmry (Dsjttnalnmamftermn.ceadifcetnraﬁﬁrﬁ ilﬁr}ilasma at
sin ni stration_.to
Ridih= B0 hidtoRF ey SRR dyfiB g teh o & o e Rauctive
eafammtt I‘pﬂfomb@dotremcasehnrrkhgél tielayed emor growth and extended the

LSRR BB eI | 38 AL AT 3 o

adminstretioatdf curarhinato b dsste steatawad they tkt@wriedf target for treatment

350 B 980 BB Rl 5 BB 30 e e

almrtwd@OMerendnalm:mang bet atrtbatsaee tiraé raswldciervery low suramin

PSRy 58D s S BB

m&mozh@(&ﬁﬁﬁ)GISCDVﬂﬂ/ idschyt sdministratidn sURGHTOXIc dOses of AZT
0B BPEEAE PO e S Bhmintion o wer

i On o a cy
e%tal«dtsbeldutmmm ihrardrhate rendcerthaheed ey ghtit@rhoeXétivity @ patlitaxel in
%Iﬂm(s or non-surgical treatnents, e.g., radiation

erapy, chenotherapy, phot odynam c ther apy. One or
mor e Heheendpptiearits iprdsehb neetialg, bﬁnp&lﬂt&&dnﬂcboﬂﬁioéltlﬁns which

tLer I Ina fif ect, t .
?aﬁ‘véﬁt |pé{eeofl{ eac etsre%?rm Kh& Wide; \faggfy, ﬂgfq‘&”%ﬁ'nﬁ'%(??‘? fmgrove the
fpeetinenttoutypnfe comparetbtnt sténdandtreatipahtsent about to have a
cance r ring, a cancer. that t 00 Il to. he . .
det ec. eth% g\%ﬁ gﬁgﬁt qrd?npﬁ?iﬁn r'FYﬁf?‘ nttggglg@sr QE%ROAS of '”bmb't'ng
telomenageoby cagnting telorhbraspat iceld containirngh@loniérasé RBRtsuramin,

t or prevention of cancer devel opnent, is
%Sadgﬁl-rgsge@génﬁeat ment of such patients with a

t el onersesend remidbrelatey aspent tesstibsl Method$ fof dhihivRing a@lomerase

ST TR by B b
mdltldntdﬂrc{amasa tomplisiag tddndnistratiehl tolte neptieht 6@ therapeutically

S A SR ARV 5,

Fear g °a B-after a
succées shicd aSWGIhﬂBMeSGﬁeﬂhDSS of nh@rbvmgrthertredmbnt\/\b@tb@me of a

t subst.ant i
SoNEaP B EEE RS Pl PRIER BRI RL e patint o
tebmasd-injmbstoryr amoant oagardmiof omanbmnak t@lbmaaeastemﬁhﬂmtfoy The
r.ovides for a
t%'i%s Pateseﬂr% trFa’t?ré%tt bsp giver} 'Qrﬁuﬁh aw t?\g%qmo; ﬁteé(posed to a
tallomrasatlnhlbl&)rlf@va domation sf aite@u?éeée\te@alldyblbb lof prolifk &R a8 Eemore
%}a\l’)‘ryoé 18 thCoHab cycleé/mpprolr]ltgrta‘ucgnoXI ¢ to the patient,
A fourth aspect teaches methods of enhancing the treatment of a cancer

patient, preferably a mammal, comprising administering to the patient a telomerase-
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20 favorable risk-to-benefit ratio. A seventh aspect
teaches nethods of inhibiting tel onerase by

woe@aasf®et i ng cells with the hTR-anti sense. |PCEHINS2004/002609

ei ghth aspect, the invention teaches the use of
nont oxi ¢ doses of AZT vyielding plasma concentrations
bel ow the m cronol ar range, e.g., in the nanonolar 25

IMhitgiery athouairdftsutARiae lor dn@tkﬂsrﬁbf&%r@@ﬁﬁﬁbltoﬁ'hﬁurmg and after
rr can be adm ni stered | ocall near

t el operase inhj bi

biEBE i BV erRiYE HBRTR. | HUSth CEPGRICHN (AT Gan be
surgican texeisionUbL MO CHI heReardidal ArediMBRls, ieSg.S WSMBEIIE therapy,
The | cal |y %gm ni ste ed tel gmerase inhjbitor w|l

B'P%U? grapyy p ?‘i’W/"@”l'cé kt?ﬁ%qyasgn? mﬁlnmrfad?lymerase inhibitors may be

osﬁwtembta&ﬁ b&ts treatmaniRysuRe! | s or tlssue Iocat ed in 30
pI‘OXI E%Othe dmnlstratlon site.

hdni nlts FiweCl thgy INvention: taaches 8rmetlhﬁﬁl°§ﬁ"te§f“ﬂ%ﬁ CangARr in a

baldnﬂ by h%t fo@hﬁymﬁ aépaﬂleﬁloébousmvésa @angénor haBASEa cancer that
nst n of the tel onerase

|Setﬁ§>%?fta&r° g cteée%?%\ﬂna' %? misistering 3 (rlomeEss mfm@t%agent to

2HRQhtOMONRE tRETLEZHN 4f @@?&Q&ar 610616 GHtio Aok @é\ﬁ:e'r Beld¥épment, is
tissues +hat are targets of the treatnment, but

th does
ARfteYede o Tregiment Of sHch patients, with 2 ielqmeiass tf‘tS‘l‘R}tO"V agent would be
émw@tésamlemlll lﬂltlﬁlt §2éTth tHe tQH&G KNondgémﬁv Fnaﬁy t@#hér preliferation
0 e treatne

ftiest BT, T st ot ST WGl ineedlp ihg Dosih pRlakgl being of the
p@tint.cation 5 Serial No. 09/587,559), Applicants

descr | bed he di over { hat aci nd basic . ) o
b ol & Stestaeh, 1 Bldlon - amsethod ob fentBa Batisat inyrgmission,
aftarcy sd@éssﬁtll&mném of tieomidreanaget, Bitdvidiathd patiddt téthins at a

antitunor activit of cancer

nhanc
SHRSTRTUAETRk R CBMEOR G PARSvOR TeRarehFandsir dia° @Raeepy so for an
ag%@tﬁﬁmmﬁﬁll bt h@ﬁ@xnmﬂ;’h@ thé Lb’ag@rﬁtt ta*s :’Mﬁﬁhd@@ fdr%{iféﬂr@%ble risk-to-
a e Lnhi el onerase acti vi
éf‘f"féetf'if?t'&’o WW&FP gngr ’Gfeéﬁ}"'ﬁ al ite epapadts b‘PS@Rﬁ:'@ inhibit
fedmérabeé Rictivign b &ﬁlnﬂﬁﬂ@uﬁﬁ nott &IXRTRY &Re phiidttbhhd Provide such

Thus I PPS can be administered to a patient
faHOFaE@rfﬁF(gg}’?%eﬁ'tW °h a cytotoxic anti-cancer treatnent

to enhadwemh%s@%tel@bclﬁés nBehod§ YoF Ay RIGHEGse WYi trfhsfecting
'&%E@FEE’% |nh|b|t|ngtelomsraseto decrease the

T’eéfs e ﬁﬁ‘ t hereby achi eve additional,

benef lnCaraélgﬁlht ast@BﬂQIthei‘ifnf/@ﬁIon téhdhes thd u§@8’ph6ﬁtbﬂ6 dekes of AZT

t.hlﬁi ytotoxic tr men, suram n or PPS

rrent ﬁllﬂ

REHER CORCCRAIGE Dol AEaTIEmO: 42Hice fed ain the nanomolar
taBg-tb ebmmbatdanbert i on of tel onerase act | VI ty. The use
of the a agent(s) to target both
FGF- 1 &8s7 §F§§6§9%Hag‘?é?'awsvaé§ nh'@mraaarh?eadrﬂ@@rt%ﬁﬁi deglly, near
the ite o€ ﬁtkacr)]ﬁn ©ENYE B RNEEorgan wnerdgktﬂﬁlcﬁﬂb?tad}d’uﬁﬁe b&tﬁlrrence of a
treatin Si Ci r.oves e out cone of
Wm°6t'6xﬁqég?¥fs%1 r@?ﬁ '°°23v MRisespth Rl OBBERRS, 'n@fw@ewwrov'de
&ffdctive aBieMlerddeSiahiBROly YdricBnRatiodlsOBEILARR cells or tissue located in
proximity to the administration site. Local administration, e.g., injection or
implantation, can be in the form of a depot, such as a slow release device. Local

administration of the telomerase inhibitor is to provide telomerase-inhibitory
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i nhibitor requires inhibition of telonerase activity

over nultiple proliferation cycles of the tunor
w@eio®7008kich conti nuous inhibition is nost effRCT/USE0Y002609

achieved with an agent that has a long term na

half-life in the patient, for exanple |onger than one

week, so as to continuously maintain inhibition of

cit)r?ef{eg Lr@é‘ar%em %ﬁé ggéJe}g tI‘Mltt%EI Hrsgt%rg?%e fLatfrnt, rlfu’i @%‘s? Rét need to

i mination half fe in
r@ﬂﬁ&ﬁSelorhemse—wbelstory pondentratitss (id praga1al oreathey orgaqsgtjj\@j are not

tl}e [ﬂes(?[}gﬁﬁ{}e%ﬁ{eﬂpls (see Exanple 8), fulfills this

c¢ompounds of the invention have pgi
val uablaesepmesteasrossinéfoienoed pefent dpplisetien duS. Rateitigirplieation

s%ﬁ%w};t }Sg/s%ggé ng m%fh%nt%%g!? itSed, thd &nQ@o\kFﬁmﬂ%tdu@fand basic

as hunans.
fnbl‘wmwmthafacwﬁrp@ﬁn oagsefbrodrk SPW@HM tHmamyeyjstance to

E?El ﬁ%équpé(ijancf h%:flﬁr‘mttorg SgFgﬁn&Haﬂc@@*\é Qntﬁt@ﬁ%?%cﬁﬁ’t‘y'o‘f cancer

Vi VO, Oor can be cancer
chembtheeapyvan radition, thetapy. | Swemin ard FPSyRGeEGF inhibitors. The

ba—%ﬁ ﬁ%ﬁﬂoﬁ ﬁgac%e%é%Qﬁéégrzgggﬁpg%suﬁ%gﬁﬁl%g%g ac’gwty The

ositions cancer
coatéracgiohsroft swaMImgndd?E%rthabprQeﬁ F inhibition also produce

tgﬁw%gqes:?gﬁﬁlbﬂ@m ﬁg %8&% b é)? rﬁfé) Eaﬁ'b@eﬁoﬁﬁﬁls{é?e@ Yrangatient in

COWs, hor ses
c@mbmttioarwmhmmaytstoafc amt eamqeartseatrne@tr tosephargene effect of the

tures a dv vapt e
bR PIKCR OBy R0 R it Boneoronce e
talochefe (Irmgtﬂneandlthemby abbiewe ladditipeac bemaficih a@fltum?é effect. After
I nventi o
Ze:l@p 9 &he aﬂ%th % ch]rtggtn‘fgn? qqﬁeﬁ Lk&Rh APPLHMRINRIEIN can be

nven certain terns

mam‘camee!dtol achieh/e = [pegitéine inhibition @xtaleplesase agiiyity.ndhe use of the
clains a

940% rﬁgte'ngﬁ)s, to trargzJ %e{ncﬁwréV?@'Ferrégfétan{cgl Eﬁ@tt@%rﬁ@rége resistance

erein, the term "aberrant
gechiiniEms efpeesentsoa aovednienshdndhs pétlenMﬁn@lHO the fregting physician

h | arl
FiEBe s I AeaPesfie Gt oedhnd®! o PRl Lect Ty i th
a di skassxpiicdd abocaneféectlvasarugwqepért@aﬁmephyltpea nielomerase
@%g‘érnrgﬁfu%s ﬂglbltloﬁfo$qa?%gragg%chwrcﬂlgpﬁ*dlt% Btfoln%Pat%ﬁet!%les of

ani nal
8 tirnwioceller Saick ebitinuateinhibitiao esjrrbawfachvetlmch'%uﬁdnﬁath an agent

t%af, ﬁ@d a oh tﬁﬁﬁ%aldéﬁ Ilf'éc' ﬁqhg gﬁfr‘érﬁ] ' fof Q)@arﬁﬁé r%geﬁgﬁﬂtone week, so

ncer
3€ herﬁmheuamtmmhtam zm’mblmmmfdslomfas%@ét”“ﬁ/nt/‘“tf‘u'ft’i%?tme“t at

ent" are use e n Qs8R BhE Sveek
Wﬂ'ﬁﬂ‘éﬂ ”?tﬁ?v?%essﬁrgh I eg%I @E‘l' t{a ogv‘galp é(ﬁ{)regpgrty of e n
hivhiads tJondeloet al,et294) agd abehuraan aoisdls (gesviExamile @), fUH'"S this
cancer . .The foregoing terns are also intended to

FS9EIeI88 eyt ot oxi ¢, cytocidal, or cytostatic agents.
The t gshencoapenhds bhtHeUIdwt@mshave many valuable uses as inhibitors of

deleterious telomerase activity, such as, for example, in the treatment of cancer in
mammals, such as humans. The pharmaceutical compositions of the invention may
be employed in treatment regimens in which cancer cells are killed, in vivo, or can be

used to kill cancer cells ex vivo. Thus, this invention provides therapeutic
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nol ecul es, macronol ecul es (e.g., peptides, proteins,
anti bodi es, or antibody 25 fragnents), and nucleic

wa@ceid®7q0es g. , gene therapy constructs, recomnbi PEIUS2004/002609

viruses, nucleic acid fragnments (including, e.g.,
synthetic nucleic acid fragnments). As used herein, the
term "apoptosis" refers to any non-necrotic,

@BhbolirRBUArRt esnpditidRsObr G84tingd&michr, aad rﬂ@ﬂwbﬂ@@orhyeatlng cancer

criteria well establjshed in the ar used herein,

2Rd ?tg?hﬁeloﬁ'@ﬁ?%fnmed'%‘?cer?ﬁf“ij'ﬁﬂ%ﬁttor élae]%sesnﬁ] i ﬁﬁlgﬁlﬁ +and other

aenrhdls R8g., 36y cuteNcAE hérséd, landl O BhirkAb mwnﬂgﬁy int&est).
used her elgé the t gr ‘cancer’ “tunpr cel

"t umoPtherfeatiieespd adypntases: gk His bvertam Walr%e gemgrent from the
tmrb@rn@mtweaabycr@n@h r=0t @orrd the @RAKnI€0Pl asm (" new
growt h"), 14 WD 2004/ 070008 PCT/ US2004/ 002609 such
as a carcinom (derived fromepithelial cells),

adenocar ci nona (@efauwarbefs&ﬁmuorgbamduh%nttdnssue)
sarcona (ggrlved frontconnectlve t1ssu

Caer | TbadaF o PrPYHBR HeSLAR comyetehuaersiending & lhadnvention

Certéin, tehrsl kepplay meltl*)é Bpéﬂlﬁﬂélﬁﬁlﬁn axamgiBs, tRd MBe claims are, for
‘cancer" and "tunor cell” also are intended to

- EARGRIFRSS Cleries Bers: tlssue or a 5 tunor mass, which

shall be construed as a conpil ation of cancer cells or
tu,[,cells. In addition, the terns "cancer" and
R3fonge| | " are intended to enconpass cancers or

cel | s Ashkd MyeiRetheitéde raberBAIowil ¢8Mld @na'tlﬁéll pﬁ’énotype which
a cancer or. tunor cel exhi bit

&t%ﬂgg;WTﬁ%%théwtﬁapt Hgr 58!, saeiculagly teosge asw&tﬁ%eﬂher

fciﬁ@dtlgror lddﬁéﬁWﬂﬁQ&@eadeﬁb@Kh aé cardel/ cel | cont act growth
i nhi bi tion, and/or abnornal  karyot g Bé gontrast
a nor AaIUSERNereif she frmy 2dminisising E% rﬁa’t% ytion of an agent

Wé el @.4. O vitrd, ladell én amBNRA, l@f iP@5S 2@ @ceR MEéOflaced back in the
ex| zﬁlts varlous art recognlzed hal | marks attri buted

M e V)1 s (e.g., growth factor dependence,

cont agk Uugeli kdréinOthe wmalé Oég?étltt"necﬂl’lt@'d c&ﬂb&WE%tlce{?&er agent”,
I ncl udes any eukaryotil C

qﬁjel n, fthe term"cel

chemotheaRPUls”, SETREPBIaSUEE a5 “BRIRHIPT AENYarRwSFd fisrchangeably
@ﬁb Ir§fer @& agdltls (UhRES furthed qualliebiptraehhde (HEUpRPBEy N Hﬁmmg or

nmur i ne) errbr onic stemcells, and cell types

e SRR GO0 S et 1 e fAjeAsingstegms are also intended
e pRluas YyR%oxid, Rl tof Sytostatic ﬁﬁer{tbeh'héiherﬁﬁ'}dgéntar\mudes small
e. t he cell e descri bed hereijn.

Risfasies. R IEEAR iy PRRfidesp ArpisHis. h%ﬂtmg'e@r or antibody
abgmbntsp dmvmmk.refaetjg (e40 q’beﬂe&hél@by @Bhstiayd, %c&ﬁeﬁant viruses,
deterntned have, or to be statlstlcall y to

Rigc 50 Trgesi (Sl oy &0 QUSRI Plelc AR Faments)

di agn@stused AerdiM, Qe Rl “ﬁpdpﬁé‘é"sﬂ |ré|féﬁ§to' eﬁ@' nbfLit@roticCedl-regulated
the prostate specific antig test, BRCAl and/or

faRens cglbdeatyAsHpiined by erttﬁtta W?'bﬁt@b"ﬁeed Bthe atthe termi s

al so jaBtueBd edrdi® the €dridehdrigh” MBr@mARABhI Carfl “mdli§F&HtPre to be
of any. information (e.g., a prognosis, di agnosi s)

ohan &inaiy eepaiZacHacHIdSent |

As used herein, the terms “cancer”, “tumor cell”, “tumor”, “leukemia”, or

“leukemic cell” are used interchangeably and refer to any neoplasm (“new growth”),
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25 having or about to have a cancer. As used herein,
the term"inhibiting or reducing the gromh of a cell"”
we2@4/07@08 cancer cell, refers to the slow ng, PCT/US2004/002609
interrupting, or arresting of its growth and/or
nmetastasi s, and can, but does not necessarily require,
eg a total elimnation of the aberrant growth of
e £ A QerRB&RFRARS (derived f
sua agatéarmmn%a (@%&égfﬁf&% glthé]fafeglf%z ferfoBa1RIARH % erived from
g(alldOIat bmls) sarconrazéd@gvesd froxg cgeww\%ﬂ%ﬁbﬁ) lymehqraa fgerived from
¢ r or RhRRIGRAREARY! he t
i Pty f Pk SERLY o Gkl prclisnsagl xretome
“taroer” arwlsﬁumpmcell’aalswm uﬁe@dedn@ eSS (EICHPYB Jigsue or a
t rﬁr rHé?gsOQv#cQ\O%gﬁge ¢dh b&nﬁlaﬂ@ﬁgf SdnckHBals d‘r't@lnéir cells.
AreRTeR> Slispect e e nmet ast ases,
Ipradditibm, ghamrmse“samﬁf ard @UmahCQiF'@é?l'@?fé’@idftP@npempaSS cancers
or% 'éy BS%%EH;'thQISbQ{ ngrftp?érﬁalfg 5nt Bf %ﬁg’ﬂa‘ﬁt CR{Ai84lly & Sancer or

urden”, a termw dély
tumoogeli rlibits vatieusaatt, recanizedchalimasks BUChast Pl SrrOWth factor

%@ﬁp%hd%%%s h’;\cx ol légﬁcéﬂr cothd® gﬂfgvtﬁ Wltl&d %%HR)‘F a'bHOt%aI karyotype.
T nor si ze termned by standard
B,y contcaest, mmnsal qslumnlqallmmg. atly g RASSBARP A ichliure fgF a finite

L sourggé{b%gs n(:l?orgexhj]tﬁ r\/%Ye)usCé-'[ ré 1ze@ﬁq—all$r%ﬁb attributed to

ono unor burden can
mmahv&lksd(efg ograazvtls Lfﬁctat dgnerwtencﬁecqmﬁﬁirlnlélb&leﬁ, ang{gr a normal

%We burden is an art recognized indicator of the
YR <):1I course of the disease, where a 10 | arge tunor
bur deks usrdi nareios the tea “mllogmsﬂeg anyeukeryatic pell Sugh, apsomatic

e‘f’%qmes‘mg}gmg\ﬁacﬂ bhige °fF§ﬁQ%§t bG. Sl’-l&."h c%_ Eﬂl‘?ﬁnﬁk\f dRI3TS cells

en regar rel a p to the alit of
(ln’rwmen ramnbrt/mlc tskem wetl$,cand. calhiypes suehas p“maéﬂwcy,e%ﬁem cells,

8&9 i oeeQ{ ?ig/ tlﬁﬂ%ocxglér drg e%fthé\*%\@létellsl aKS eldhithe cell lines

APt eral rule, as |'ocat’i on of
delrsenbetdhﬁnem and the damage that can be caused by the

t urmrASapg éJ ﬁ@?ﬁt ﬁ'ﬁ:tte t‘l@éﬁﬂrll’)glﬂ]é%aﬂ&t@av%ﬁ%r'a@hﬁﬁb'hﬁye refers

asSoCl a For examnpl e
foed pstient ihavingrisen deterviings! forhavee obtoabe stasistigrdy |likely4p have, a

ncgr Eélﬁﬁ ?f] 1?51 Bﬁ"é’e&(?yr?ﬁée% rostidVBt EF‘OdﬁHQﬁb e%ﬁgla[les including,

viscera can be tol erated

Hgndbe rodtatehsrecifigrantiosnr(B8A) test. BRCAAransker RREA2genotyping,
é[gqng{: ﬁ%l@ét Qltc' C)etr isPL18d ThtEib PR MekeSHB! hérle kitding or
en

or a patient with no such
rueewsbhmsmfozmaﬂ@w (ﬁsed ah@omoms disenesis)rindisgtingdhpiclhip Rptient is

t f th th th
PO Rt Ol Eoah® " | De i del v di soom nated
t hr ougboeed i;:atglredhe tersuGinhibiing r eadaicingrthe ﬂf‘?"&t{?éﬁ@%e" e.g.a
?%#Qg?' ?or?etférgnt‘o Re bRy mteﬁé@(ﬁ}h@t lof arfé@ﬂﬁ@rl)tfrlﬁt ®@&h and/or

concentrations-throu y, SucC as
fretesthsisn aod icem attidegs potieenessakdy cewme h%ﬂelanfo'fad glminatien of the

?ghrgagﬁ g%%:gﬂw 3Ha %eﬁcclmtt@mw &s GRb ih@hded 5? dhtompgass mhlbltlng or

ncl'udes a pharnmaceutically accept abl
reafueing aél] growitpads icell dertio (apoptosis) or necrosis.

As used herein, the terms “locally” and “regionally” are used interchangeably,

and refer to the administration of a therapy into a tumor mass, into a tumor-bearing

15



10

15

20

25

30

vehicle, suitable for adm ni stering conpounds of the
present invention to mammals. As used herein, the term

w0 pivaon@esut i cal conposition” includes prepar ap€DNS2004/002609

suitable for admnistration to mamual s, e.g., humans.

When the conpounds of the present invention are

adm ni stered as pharmaceuticals to manmals, e.g.,

brgaansr, in30 gémearyl taamor Iﬁeldgjr\waa Pegpestaddd besseded with metastases,

G RTAA rr TO B o S o TR, G o

progtadeicamer.(e. g. a 16 WO 2004/ 070008

PCT/ 260 her., euti c ffective anou

PCT! U004 80250 e IRLARSYLLERLL Y BLLSGLLYC. SIRUBL, e

ofensiterthe MTIEIS(B‘dOfEEI’TEBS],, vdllh&e besige oSU.bpc&dtssude&n a patient. The
n,and no human

AR el 15, TR Bhic) B gty Grkvagin of galgaton.
pr inmeggiiregs ;nethofls Re. gf e¢-rayd CAllnscan ARETreksn, | ulttdssdad aohogTarm) The

U3 o e BB e RIS BEL 6 o B B g o

burdennere’ ‘artrref:eagrszetdomtlicetoelodtl'@f clm;)oeuk@xrlyf)bf the disease, where a
whi.ch f tl
ESE TR Burrih iidooiBs F Rel Bientefte YUFH <1l oHER e s a

peélmrs ptagnbktic sighl U}umordcamderelmbfted(ie?mayﬁﬁn aelgdtivh$hip to the

[ tp th t nerization
ARt sy For QB o R LR GRS So L Pl atarate gtumor
bigrden Iméabout 1 kd) ethis exansot" beeia@areaaaegermi’alburbpay tiegBation of the

L 9,80 agent

] -
ehﬁlyzﬁethahﬂycaseoaated viith the ﬁumbd niesssei For d)damdleﬁramnetastatlc tumor

S b ch bRTEHEPS, 555 51 8 BoFH, b g e
examp iretheded envissdra ataathebiplerated N dHenae, ar}mhéllptemoﬂ'%iaen for a

' t al. t . arm

RRBAY WA 3 g isteeaifda fhe B carcB wiiop Rueperiian rusthaftumor
birderafos mapgterntatithmerseich err@étas’ee all of the cells as

ot o A6 BE hepting B for ey BEntedl WheRERS e SGmistraton of -
ety voth tbe irgentrthatfthe agedelu ak V\tldﬁlpmssaﬁm'atedithdiughdiu&bbject,
R L T e e—
wedado bmoehtnétuomla ¢hrbeghout thbdons,ansh bé prg it efoa][asing 9Ia§ﬁha.d

t the.antit t a secor
2gentAb dReo! REECHR. orie Biiinat sl fiertapid cerierogs ar
r'Ehengednahd hEﬂWalﬂhazmhcelmball‘yeéecr@tdbme amatengl] eaPosition or
' f t her ent

A AT g B SRR B Anee.
acti vAs ys@d hérein, denieen “piemataeicapeinipositidgeintlugdey ereparations

swtaBI%q‘or adhrﬁlnlcs rati Fo mamma?s ‘e.g., humans. When the compounds of the

present invention are administered as pharmaceuticals to mammals, e.g., humans,
they can be given per se or as a pharmaceutical composition containing, for

example, 0.1 to 99.5% (more preferably, 0.5 to 90%) of active ingredient (e.g., a
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As used herein, the term "chenoprevention"” refers to
using an agent to prevent the devel opnent of a tunor,
w@2@anr®ns The term "chenopreventive" refers tPCT/BS20841002609
agent that prevents the devel opnent of a tunor, a

cancer . As used herein, the term
"therapeutically-effective amunt” of a telonerase

AR RS PRt COOTRRISTIR i apisnsabredbpane

cBfier.US2004/ 002609 \Nhl ch al one or in conbination, is
gg:ne?]o% Ist'/?eéaﬂ H%ﬁq}’ ?ﬂ%‘%rﬁ "sgﬁ g{‘”lé 'umal‘?déé]oﬁaemclude human and non-

e Su human patl ent,
hautnambnbmatls ng.d. ehice rratse rabbntsuqays qug@zs liyesteplo nach gEMates).

rg{r?'gmﬂ%a&a%? @ﬁa Is \Apﬁ,[xd@téa. Hgmrgbétgeﬁg grgﬁlné ec\déﬁ%r%r characterized
b‘y%ﬁnhlhtejeﬂgmmh,oe.g., gcawcensed herein, t he ter m
“pent ﬁsﬁg gj{%gﬁgg@ Sarn? teldthete” rgfce% % ttF'?e e Bt -a eukaryotic

synt TYanion conposed
dhedmeslbmqMm;u:ymafneraenmeabmms”wwmwdeﬁr"b@éﬁmqeé§e|§| m |l ar

to h
12006 agllagd ﬁgééﬁ o] geﬁmdacélo fr%g‘ Fe?eﬁ%ec% tfhgggacllrullabre%nzyme or

etrh@rri&bacﬂmiyndeacted(mhthed nuclentldqo@Qé/mf{IZQTlon T Blaingengce of
. nc, 1983, her d to describe this conpound
pgnoseisna g 23 EHgpHAE!

an hydrogen sul fate; xylan
pol ysAs fuate; hefan,sfpeltenﬁs Btederaerase rinkibidery amentisansl ‘telomerase

lp@@@%{mre\%& ﬁaﬁ ararenF Eh% ihﬁ{s co%fété\&%?qﬁ‘#tleﬁ‘l?) @Het actnvnty of the

ers ecu es’ or conpounds
énzgme t@lomeeEsa. or gene, V\,hose presence or |evels

I ndi CRY g%@g&%a F@qgrrr?f“ln‘rl’nb‘#losr?%isGt‘eIBFneHBPe hetbtigne irectly

li kel Th ng a disease, e.g., cancer. For
csaspbisie intibitiembé (Hehi@tonteess ehawe, 4o examle & demonstrated by

I
mmm-n@m 2m1BBCb&seniOIBIR€Aleg1§ne9f theeavierdeel tglomere lepgthgp all of
rﬁ? veI gﬁr@ h§ARq g&gsmg\l[@é’ﬁﬂf \ s gsrl'!él%e%cnb%%l BS68h et al., (Gan et

Pt o tests perfornmed
als |mgmm RENQ18:06551659 200 Hsueresion ernedlv@@altelpm@sag éndividual

Eeg{': gslnaé) trtlieﬁﬁﬁe %s%g QU foed B? Gmpta?‘l g @&} &P3). OPharm. Res.,

Irnter a ctivation of
1 &h 661 @60 200hr speC| fically, the connection between

telo %?égd heﬁirf \lﬁl'&é YorntGsRitL L Yerafs (3B adéi‘\'f'mat increases

cel | ski n, connective tlSsSue,
i grtisenortefieatof, a b«mgd ageotadh, arpanft,qaea@r ciwm’fi}erapeutlc agent.

i@%}“ i ﬁt%ﬁ%%nsutéé cﬁ‘ue)(efel%l l{%dé#\elﬁcreggﬂ ltlﬁ’rﬁ&s&ﬁﬁlﬁr of a cancer

S S§ys t unor ce
bmmethetamenmmgant bynmchexhomgltlberewhéemmaf%d &l tlﬂg/ antitumor

SO e Bt SRR RS. Mo Ty B otz
suppl Asemeadhdrgin, Hiee pemor chamoprexdintian’ rejers to using an agent to
prevent the development of a tumor, a cancer. The term “chemopreventive” refers to
an agent that prevents the development of a tumor, a cancer.

As used herein, the term “therapeutically-effective amount” of a telomerase

inhibitory agent and/or chemotherapeutic refers to the amount of such an agent
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that the shortening of telonere | ength can provide the
signal for apoptosis, or 30 replicative senescence (WO

wO028%089 , i ndi cates that inhibition of telonRCEHES2004/002609

activity for a sufficiently long tine can be an
effective anti-cancer therapy. 18 WO 2004/ 070008
PCT/ US2004/ 002609 1In a rel ated enbodi nent, the

Wﬂ‘réﬁntél@ﬁb i6r h Eehichtion! |§ Nyt e nglpbhesuﬁglel- | 66/ nﬂfltn:ﬂe dose
cel | proliferate or replicate. In this meth

?mWiﬁ”@t'%FﬁJH@nﬂJ@%s%gv SR patieat ;ﬂtmvnq Wm&r?%acﬂwty

g8da tdlamerise iRIABIRd ¢ g@ﬁt) '&Mtbﬁﬁlblﬂ&? be teing S efanY &8l growth,
activity, are provi during cell replication. As

egplaHaneer (Fas G Roemoles3RsHES: play a critical 5 role in

al | owaABAisEAhePaIA, Bk tERE "beriieRin S UNBRO BRI PPYArdferst8 a semi-
replicated corrpletel W t hout the | gss of term nal

E%E%t'catsuifﬁ‘@%Poléﬂ@'%fCqé”%m?egt phRata-PrivipRysangss| [esidyeg with

F@;@bﬂieg dlar foetiaddriRgwiR Inhdledits WaLRINRINGES filoth 286D-5000. The
elonmeric DNA repeats to chronpsonmal ends. Inhjbition

e?mewr@mﬁrépg@xmpie deseriaed;ip ﬂe%ﬂeﬁ%unﬁ%r%&thﬁ&'t@ai page 1025,

WRtck HSoNthcahbes t Qtl'ﬁé@I ﬂain@é Q% @Sde%ﬁﬂbé ey cothpdund are, inter alia,
eventual [y sto be evident 10 to

Y by poshy SR SW'%'P(P?'VSLi'fﬁtet B 8&@% Fiprese; HRIPORAT- f or

i nhi bpki R@dt Rembithd tefmPfoidmaRbls” tl@ intBhddd beradt Rcbgnized and
useful for the treatment of a condition associ at ed

e tamolpriies QeePMRRUITS of- Ip PHIFINEAT RGN WHPSS PEaSFNCe or levels

fdfdatedSthieNore 88w of 4 RIidRABE 3B eha hbightdnkdi likelifdddosREdveloping a
cells), and hematopoiesis (telonerase activit

HiER=t fod-e CRROLt difir G¥PMBle; PrEgntefhahhede efeygied feiel3 g6 prostate

Fétantlbéle akd Fﬁé@ﬂto HaE @Rtd QsveldpAsiDSatelsHNasr. Patidnts [hat have a
and 15 hTR-anti sense to i nhi bi t t el oner ase,

m@t@ayn Fﬁ%@@mqrr%?%z OERSS ?f?glllﬁ%)hy) gyreer tqﬂdevelop %reast and
Bdricdran&dres. I n particul ar, the corrpounds of the

present invention can prOV|d§ a hl% ener met hod

of trAatUSRY herin. dhatRimeex vAQ" FiIpSHS tosit e%rfw HisING lying cells
pefssgdt@fee Of human tunor cell lines and tunors that
express telonerase. More inportantly, the conpounds
described in the present invention can be effective in

FHioresdinmpbitgreat nent s t hat sel ecti veI y tar get
mal i gnant cells, thus avoi di ng many

del et 85inated gbawe he éwﬂeg%ﬁélpnwfapﬂaaﬂéﬂéaw{x% inter alia, the

‘éb!ﬁ\ﬁéil@%'df teloaiEhdter Wé‘té{g@cm%m $he cBtedfibh | bedv¥értlkdimerase
s indiscrimnatel he conpounds of the invention

N ol ARG PESTRY WIPR P R RSONG [, GPLEREtE Hssue,

bAipb&e, tbre 8O MR Seomadh, |pféné?@9§ h&?arﬁlsé@(i&, utdi@s, i@ N bladder,
i nvention rOV|des conp ar naceuti cal

EQJHE;d%rPﬁtPtﬂ@ea’iﬁ%l rwé\tqva&gstﬁm é*iti“ﬁgar\dob'?%WQf&?H&D?FdéO remain

Hmbiginas b@aﬁrd@%ﬂgﬁaté@by ¥nAg&E Bf @mneeragé hé&tivity @im et al., 1994,
|nh|b|t|ngate onerase enzyne, r|S|ng contactln

SRENER| 4204 Ak y s jifermagion, owawntqﬁ BYy the prior art indlcating
R ItAB P FbRAL! ch te%@&@tlé%tﬁ c%ﬁ‘n' brovieef &lgﬁalcw fbsis, or

are suramn or preferred enbodi nent
f@ll@qupéggeﬁ@n[g% (W@rﬁ?%ﬁfga) p@dl(@t%%mhg)ﬁlon of telomerase activity

for a sufficiently long time can be an effective anti-cancer therapy.
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tel onerase, such as a human tel onerase. 19 WO
2004/ 070008 PCT/ US2004/ 002609 Anti-Tunmor Activity of

wo b@4/0adoosrer ase | nhibitors A second and rel at ePICEHER®04/002609

of the present invention is the discovery that
suram n, when maintained in a subject in anmounts that
are effective in the inhibition of telonerase

?—ﬁt i vid ar relaRd eﬁ'ﬂitﬁd’dlisrﬁéhtt ihe ihRInBom Isea hfrdfot Ihhﬂ)lttn@{]fﬁé ability of
u ect e present invention teache

R trolErate B Griatg. (LM GrBr Bog Qe ialy cPmPaands descrived in
gl presént inushebe aal liyataargRep@le of Mﬁfb&fnlgrtlloﬁ{e@éﬁeaenzyme activity,
telonera e- medi ated condition or disease,

A PIOVICER AUTBH el TERICaoR | AftexBleingd, shavap talemetes| Riay 3 critical
edlé @chllonend freUsHd 6ff the JidEaEHRom8&onad) TN to bé'r@;ﬂ!&éﬁaﬂ&:ompletely

lathIose Bl T age a8 71970 cF o3cH Gakd 1 Kopertal cells and

mﬁualyrmluf&éﬂu@ aRlls i sd nélafleratdl Kl fid Té'IlSrr@ﬁbl BN @Speats to
can a

the co the Jinventio
SRS P el Bt PR koot felometRbe Bl csol the mar ieratig cells not
Be‘hb@dleuﬁeﬂdtt@lohﬁ%ﬁarfcb/thQPWﬂI%ﬁﬁxamf stbPp &ividING NAE Wl be evident
}:‘é t i nh| ms‘ﬁl onerase acgtivity jnvolves

08 of bringhe g At {rethadeior U'Ihé{?'t'r&(ﬁ}ea%ti”'%rof a cell to

9tdﬂ%fat§ rﬁﬁﬁﬁatfb@ﬂheﬁf&trﬁémldﬂﬁ cbﬁd:hﬁé\"ﬁés’t‘b@satédwmaﬁ #ekeased rate
15 concentrations of a_.tes

I 0
m% SRARIRNP 2 Db ekt @adﬁéﬁnweﬁ%mﬁraﬁ%@mmema"gnant cells),

and hé’rhétbponeé' 8 @elofiepdsedctitigl ie ﬁﬁmaﬁ)ﬁo@ﬁé stei aell)for %ﬁé}’ﬁple
conce Eratl on of tg th compound i s nmeasured. and t
t G rPreent

1 c50 (PR RORE&RPT Wé(e'l“é’é‘tteéfh?ﬁdfﬁ'fw ?LHa'f“'” PPS, and

ﬁTRiﬂmﬂ%SEQ%mmht &llémér@s@fandt th@re‘b?zb‘:‘é%nﬂﬁi lo¥ 'tr’éh(tlng mfany types
C90 for

lative to ? mﬁ or cmﬂrP val ue
b RleneBetnaln Bertgudl IR crbtpoleiny e ErRsarhinyERtian Gegovide a
RlghBr gemdrbp efetihed dﬂ&té%itlﬁgWhalﬁbriahﬁlebnbbkkﬂérﬁéﬂstl%@ed by the high
concentra |on of a conE$und t he i pvention agai nst

PRICBRIEPS Ok TR UMERSED BES aad tyneTs that eppiatidioneyase. More

thrﬁmﬁt%nw ﬁf#ohﬂoﬂn@@ﬁeﬁfrlbebaﬁ% Qfésbhﬁlndéﬁ@noédﬂse effective in
erejn

t abov escrib nmet hods, | C50, val ues
Pwdwrfgﬁﬁtfﬂe@ﬁ@"%ﬁs e\Rfé‘feiV &aﬂﬂ’mﬁ cglffu thusiavgicing many of the
belbryiodd sipMleffdttshugienpessodidled MthtdyeAsX® Rhe@btherapeutic agents

H%}@E ant dlﬁeases uslng t he conpounds 25 descri bed
vidingrr50% RgischBl@leed in the present invention

are exn@o,bméoum bheheciAvartion iextdnd toedragyuas &f daRARAGING PPS
ﬁﬁL r@% Treat ment of tel onerase- dependent cel
glgo BB teloMBrASR- phar ynx FaDu cells, with a conpound

of thm amaetle@péa a{rﬁao rﬁﬁé@@ﬁﬁ Gﬁvérﬁlldmdplﬁﬁll&es compounds
reducti on in the treated cel

BRI RAEh QPP ABERS AN KRt IR A PeRs PORIGUNG ot their

prarARitecticany iabeksble tsalt9MBF thikighich |t<@l6n’@b§§ené1zgﬁ1el comprising
division in n tunor cell |ines, such as Fa

RHBFNSr Bt lgmprase FRPYPE aHih 7, coBRRYSh, Of i areceuticall
Bebeptabradalt swhsre dhéiorApounds are suramin or PPS.

In a preferred embodiment, the telomerase to be inhibited is a mammalian

telomerase, such as a human telomerase.
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20 WD 2004/ 070008 PCT/ US2004/ 002609 control, such as
BJ cells of fibroblast origin, the observed reduction

w0 pooserpere |ength i s expected to be no diffRPCENE2004/002609

fromcells that are treated only with the vehicle,
e.g., physiological saline. Conpounds described in the
i nvention also are expect ed to denonstrate no
AT R3S TolorflbEe b fbya0r ML Cel 1o at the
or concentrations of their
pr opa!seebamdeandl nqalaiehu |asp@:m of ttihee prgsent Mventiop isfthe gliscovery that
oun S, JeRedihden % ButiB& "I?f E‘Eﬁﬂfs thét@f@@(’e@ﬁ\/ef iAfthe inhibition
LTERN Be det of th ne ari ng{ﬂ%I eir
oaaaélomenaye arieEg) camhotrteh cblmeteémeracbertqﬁl’elwa va&WSoW'S aspect
Soresal Sad& detivit tient,
TSP RS BB oPes: infbind ouase oty 2 paten
reefargiles, mmmﬁlh@@ﬁsmmg fram ﬁm@b@e&asmn%dj@téd wionditing a5 disease,
o Gpin Iy | Yk t of
qomana%g ﬁrﬁ% l\‘:;\ét iby 51t p%[lerhe?_ftg I&R&EEO Rallj & ar_lr_1§un 0

yner ase l'ynerase |1
s‘RMwﬁpnbr;ametl‘aB@Jonms& iRBipderse Transcri pt ase,

T0p0| és dégaﬁaieﬁqg?ﬁ@é%séﬁt' ln\Té?'ﬁlgh nﬁﬂlblt telomerase in cell

Trans ras Bi ndi ng Protein
X558, cubuhsy ceelaza;ndens mmt aninais.n Théiastivifies s theyparppengls of the

|{(1\23%|6|§€ ?%’g %l%) ge ggﬁgﬁstﬂggdl@ﬁ dofHWetlln %Q:le\éa} BeRhetEn.

as conpare the 1 C50 val ues toward
t he o®hermehhzglnwdbeo rigensidy exomepuace ofafhe inyeptigr dhat inhibit

tﬁ@?ﬂcelﬁéslqcl%t Xnty M@SL‘ g'?c{@sf‘ells AﬂlstsﬁFQ adri pt&ieVably 8 BRMUAAEXtract or

onmerase as_conpar ed
dthet hﬁebﬁﬂmomalcuetalmloglatejomhéeaﬁ hisr conigateyitheisgyeral known

?o&%%ﬁt&eﬁ%gg of 2SRLE4R mslﬁsasb?ﬁég r{)‘é‘tlbl)é \XHFH telomerase activity.

Pnovi Vo est ng a be perforned
Tiss legelaf orseraze Aoty ffer ersh @pnC@trgtlon offestqomroyAe js measured

Je%ugé{aso\?&[heﬁéoﬂ%ﬁgatloﬂto‘?d{butg& n?p%un& haMpk SdlicBY 8% inhibition of

conpoun I nventi on are expected
’(he enayree totivity refatheds itstesiginaboer Qw@@la@@e) Ofrifyeo R dhgBRPOUNd iS

‘rarl?nlg)ln cﬁﬂg Fﬁggﬁgard%frﬁw\{%s' '&ﬁ@ﬁﬁ@thﬁ)&f foft d%?érhﬂ%g the inhibitory

Inrtia shrink in nmass
mrtcbntnairdnl aofla crgnpmedt ofghe ln\nentlmaganagttelomfﬁs,eoqan be employed

g%'% p%reﬁﬁtta&go deidic Wﬁﬁ'e%lrto&ﬁgé‘km g dl%s@F@herslg

urmr masses that continue t
i ncr emste th&rabnve-Hesdribed gostheds, Kes evadiies| foe guiamip padrRS were

W‘?%&W'B%E %ﬂoﬁ&?tot&aﬁel&p% sent invention also

ods fTor sel e ng treat nent reginens
i nvol Wmhgresaebhtmtbe rtlaatrmﬂtoff reelignapiodipeRses Y the compounds

i nve n 0 Hl aretexpected t
B%sr‘ci” HhigTe Er {:ﬁ'ﬁg res é%?ﬁt?&oml reggr%%ﬁ? lh@érﬁlﬁ) anal yglege °
irluohi arlsiONA teloomaraserdepStdant| ¢ed IllgesanaTr)ga@gﬂerHyof telomerase-

St &b TE5L AP et? d of th
dutrElnf Bt €T AL PrEAY TEPUSPAS) Wifh & Hompound of the
Awvestianil as@fexpeméﬁ tmiridyse < iesluckioncefi tslamnarn lfang’fh in the treated

%@I vi ous patent application (U S. Patent Application
fal No. 10/464,018). 21

Compounds described in the present invention also are expected to induce
telomere reduction during cell division in human tumor cell lines, such as FaDu and

human prostate PC3. Importantly, however, in normal human cells used as a
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WO 2004/ 070008 PCT/ US2004/ 002609 Fol | ow ng di gesti on

of the DNA, gel electrophoresis is perforned to
wg@e@anaes t he restriction fragnents accor di ngp€DUS100€002609

The separated fragnments then are probed wth nucleic

acid probes specific for telonmeric sequences to

determ ne the lengths of the termnal fragnents

Ay Rfon in tel

cogﬁBF Jie @%s Qﬁé:%@u?frﬁﬁr%tb@@ﬁoﬂém & ?S %dng$c'§ fion In telomere

lemgth araexmtadrtatbe ﬂmwferengfremtcells:t’mt a@etreatﬁh plBJVthiih the vehicle,

shoy S 054 BRE%r@Expected

EHepafsjopgeq R oBBOuAR ebolln 06 Rl HR0%HE bxpecte

to adkinadristraje shcigrdficans @yﬂ@@xm‘rpff@yedn nloﬂ’ﬂald@ﬁ"ﬁl nthe telomerase

RMél{cﬁchc%g rg@“oWS’of %ﬁ pfcgz{ﬁs&?ﬁge cells to determ ne

onere | ength over
pr ogrlessddmorceihle slpamfgzltwm@f the ocempeundsgdescripedoiistheapeesent

b, egr? HET?F t&%%é&?%?’cﬁ\ang -58{ ?lg&;egfl&lA!:&ﬂFQﬁdﬁagﬁgc?ctlglty (leo) on
tploessrase totieit Activity ort hthediepeyves.yEnzymest ar@ataseant rwqmlzed

%ﬁlgﬁ@%g 14 'fe%htétg e{ ﬁglogf&hf leaLid AQ fex%ﬁ'{éaﬁi%r enzyme S|m|Iar nucleic

erap resence O
mbusetas@ngamr xmdrfseng Imtlgmy atnitar & aeiprmnraﬁeerfewfmnmclude DNA

ﬁ&?M” a?.set Ihal-tl Laar BNA Fﬁ ¥$selﬁ taq RN&FBI&%%&WI@IEV Reverse

hances caty ancer
'Eﬂaeamiﬂieseap’i]opmé’dmsrase Hi sToapgp@mer@Se ﬂlhequrr@@%n'[ransferase and

lﬂglgrgt}a%%]e& GUW \A Bi ed"ﬁ‘% beqéin QéSB?‘pWér%ﬂ/m@s nof %’cﬁi‘ﬁe{ﬂfs group

alsmprd isclnged. aGoinpowidsdtaviog |Q\®ert|6® \@atasémtebmeaase as compared
ti elhg%roaéﬁuééqﬁgwgé {l e o%@%@%ygﬁ%s Bgl'hﬂrgcﬂeengﬁ YRl possess

ase I n
$pelciicity dretelamidrbse. i wgtemeemlmmmm@rglsmlngnloweb HC@ovagues for

%@%m%@?%rz}%]%o%gg%@ oStI%(Ff@ \%IE fo SO Bffer enzymes being

ration of east severa cyc
sdreqred|aré eaidtto prgsesnsbatiiciy i@r@ﬂceﬂn%mey at least 10 to

20 cyg] \S/o %stma a‘%é %aenr ?é pgﬁ‘orn‘%cplﬁs% Errﬁ&s%eiﬁggrdf@mbgé, e.g.
admnls Yarton F'omerase 1 n |b|tor re the.

Balbu riustor atellertraifspiantgd dntoxnuder ayéevein. wAishamics trepiedewith a
?grﬁécﬁfnde& HES; ﬁ\%‘g‘m%}ﬁ ar(%'%? S48 B RV rﬂgséegechat on average,

onerase I n ore and urlng
mdyndac@tasat reowirofincBnged:; \or everx insreasgifered perigd fpllowing the initial

f er ?\%%BQ ﬁg@-s with RohfuEE S Rehi M B4 L%'ét 'c%ntrol animals

suramn 1's -adm nistere
tnm:tammth by siplogiedlf stine aee experted to hHVQ)thQMnQﬂseS that continue to

| Ile%rrgr ase activity but insufficient to produce
gﬁ Plmor acti vi ty. Continued Tel onmerase | nhibition
Af t er Foph thee ftuiegaing thidserskilied 30 the fadiuwill renpsqriate that threpresent

vgﬁt?cm AI%VSFBWSQS 'rﬁ lﬁwgﬁs dfo?‘cs%\(@t.rth‘lﬁ E@Etnﬂ@'{tnlte%ﬂﬂgﬁse iffolving
uramn i oner ase- i nhi
edminishratient bba sompountgofdhe inrkttin. Emrqublepum@sgﬁ, ittmay be helpful

L i SRR R LA 3R o e

gellsvis lanatyned bxtdtged’ecm whke resiriationadnzymee specifinufeasequanses other
%at I‘chee %e?omerpcu(%' zAé ,! sc‘eq?léﬁc?ethn example of such analysis is described in a
previous patent application (U.S. Patent Application Serial No. 10/464,018).
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of the present invention provides nethods of enhancing
the treatnent of a cancer patient, preferably a

woraemmboogonpri sing adm ni stering to the pati ePCT/ES2004/002609

therapeutically effective anmount of suramn, or
anot her telonmerase inhibitor, during 5 and after
conpl etion of a cytoreductive treatnent. Such

el iRg Widdsyien tof &R MR, JeRBlechS I%%EQ'S Q§|peﬁ5ﬁﬁ§d R s&farate the
tunors or non-surgical treatnen? radi ation

faREICBY frag&?é‘?ﬁ)?ﬁ‘é’(%lb@ to set deen%ﬁﬁatat@%éraawnts then are probed

mtﬁfnaaakl abid Er‘%ﬁeé ebweﬁewnﬁﬁncbséque&estts @@fem%me thé lengths of
iven in suc a way that the tunor is expose

@F@Iﬂﬁb@agfﬂwtﬁu%ﬁamm thg talomers DWnelcthe rcglls wtmwamp'e By
m%akmwwtﬁeqeﬁ@mdmeloh@nemasaqé B&Y egﬁmae thd idﬁaoé tdifmerase

for a duration that is equivalent to at |east

mmﬁoashey@! Be zAmipistared ang; whpthermtherBethogs cvfethgmRy (e.9.,
QErQERﬁ%e%tﬁé?a}%Q api/er @8digfiord! HoufE BRI ¥ enfIdYielf e 8&uition,

is the admnistration of the tel onerase
PHW%F’?%‘F"%HP’}?QC%EPS&PF'&*% drienping Whetheita gecrgpseyin telomere

f‘e‘r‘l Bt VEl BrogRBSHVE Rell WhiBloAs tsr&cﬁﬂlhgt@dérﬁoﬁs@rgtémw’eﬁt'efflcacy
uce the tunmor load in the i ent and thereby
prOV|de sufficient lead tine for tel onerase inhibitors

trejonfertsd lﬂﬁ%lalén w@ﬁéﬁmenﬂseforé @h@%fﬁergﬁ bel ow t he
critical length to induce cel senescence.

In anbtthid aéﬁﬁ%td?fﬁbﬁtpreﬁee?&u&’?ﬂ’i'ﬂﬂ isf the retisqoy Ay that treatment with

3GrafHIP bHisNRAtRYinitia ks bf 8andeE 8RSmothBrap) Ol presence of minimal
enbodi nent, a telonerase inhibitor is admi ni st er ed

Frsicial digeaspr Aowhere tagypuramin is admyinistaredda amoupts thef ase effective

(o @it Bdnhdeisd @%tidityl ¥nhdhdeBanE @M@ty dPdhéd @Bhcerashefhotherapy.
nmeans to conbat cancer. Preferably, a tel onerase

il AW bihi@spectoef HenPrasenk invgntion é?a%\eéym@tm;éﬁcofr EeRraYAg the

tréaln®drtl BalcBthe oANgl ddRePdiHtiRNE! baéféerm;pfa Fnammal, comFrlsmg
telonerase inhibitor is continued for at |east severa

aBipisirafigithe RAliaRtor adplomerase-ipibitasy amoynt ofRYEaMiA; picanother
ReSrhédse MAMitof aPFe‘?enGb@CfPﬁéQéleﬂ'neH@tmFﬁbllflﬁé'”cr@aMt Pspgﬁven in such

sensitize tunor cells'to cyto OXlI C treat nents, such
avayathaktheciyBIon i exRased dna telemesaseoihipipror padtsalion of at least

APRIrAICAIdIN of BROIRRELGH, AR ndPd PRFferdB aEXHEP1@ tlaoiG cycles of

Hence, either of t hese conpounds, _or 't he conbi nat
BT°“felﬁ%t5°é‘ t MrEWSUHﬁ@Od d%rtf‘eoéd'ﬂ%‘&? afign of the fqlczrgertaﬁ@ inhibitor

bR theeddmihiStrationCott PERStoSic a«gﬁlh‘leﬁ anGLAitdrh ARE PRéTerred method is
while at the sape tinme provi ﬁg?t e additiona

I
B@mmlvlsgﬁt'qmw {5 telpigorese nnoRBr RS 28R g (e agnistration of

?%x&r e@pﬁémgmwgreﬁwa@ﬁwwn&& thkR8lofRl 28R RBiItor is suramin,
er co letion o he CytOtOXIC cancer treatnent

Wéafen*ﬁﬁ Sware'at'ﬁeﬁm'rgﬁewﬂt'ﬁ ag AaeHN thaf iy effestive dp the inhibition of
fhdiase hait b&ﬂﬁs&ffcnénﬂd)&s&ﬁz%%nﬁﬁﬁﬂo\f'aEﬁMt i s

conti nued. doubl e treat ment benefit of suramnn
and PPS represents an unexpected advantage of a

CoRBhiEd Teldhidrasd IMARSIi6H AREHBPoredito Ve THERH)O 70008
PCT/ US2004/ 002609 Chenopreventi on By Tel onerase

| nhi bf\tfPeith pePast Pf therpregqsé dtventiaieisith discevsiy thad etringerance of
SEahed Al plashRf IR %efntHESEINHIRItARY concentrations during and after

completion of a cytoreductive treatment promoted tumor shrinkage, delayed tumor
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patient by identifying a patient about to have a
cancer, or harboring a cancer that is 5 too snmall to

wheoodetrmwes ed by conventional neans, and adm ni BCBUB2094/602609

tel onerase inhibitory agent to the patient such that

treatnment of the cancer or prevention of cancer

devel opnent is achieved. As exanples, sone of the

%WY@%EH%M@BQF?QENWEPSH@ ﬁLm%rPE%H’c%r ﬁéﬁ’er@i‘yfl?h&salthls aspect

ogi cal net hods (e.

o hecpresentinveation PSQ\mtﬁS) mefbpdﬁ nﬁgnh@cm g deeatmentqof a cancer

F% e"r}%f dre¥ersGi9Na ﬁgﬁ‘nrﬁﬁlancor'ﬂrﬁ lahﬁr%ﬂﬁ@eﬁﬁ%‘ow M - patient a
dentificatio atients that are have a

theraneutieally Qif@r:b\tﬁ amgumrpfmeamre(:@@ﬁm@h@aﬁ@mere%lr@!bé,ter during

gﬁt% adH & V@qjetmﬂ d?“% &EM}Qv@{rQﬁﬁfelﬁ?r§ut9{ cyt&%ﬂﬁ&tlv@ treatment can

ects. exarrp a patient nmay have a bl ood | evel

be sutgicabrexsisioneof typwes PI Formsurgineh treatamnts, g . iradiatiesy dherapy,

i'ﬂf‘m@t‘lé l%mthﬁTarﬁlc n@l/ngpy bLﬁref@é‘blS}OtthQaﬁé@’orﬁera"sé‘ﬂmlbltmg
I git rectal éxam or visible by
Ueatmsb@rmvemngwg a warthet thedtiegr issexpgaed éq/@ﬂelmeraée inhibitor
Lndieale @?rh:'egt}ailéﬁ(ﬁ'la't I&O%V\m tof Yedhiy f%dﬂé}%sé’ﬁnﬂlﬂﬁon in tumor

presence cancer of $rostate whil e the
atlisefac e ddrafiery that &g ew%@ﬁ.t@ﬁ jaqgt eemesal ayplgs of peoliferation, and

relféraﬁlgtét SR W OStH@Ol %ycféj% of BrefifdPaesHr ﬁ%’re@?r@& Pnethsd is the

anotEer ex atient not currentl
a@mlmﬁjraaomexfém é@ip@efa;ﬁvnhlbwuﬂtwmﬁaam aﬁ%&hgta%wnistfaﬂon of a

p’pgg spoél tion ﬁor Pﬁ%%&)ﬁ@%gﬁrgﬁ? Qvéﬂgmrgetggtturgror Izo(?d in the

patiant and dhereley pravideesuffigiant leaddijne Fudelepterragsinpigitors to result in

Qﬁér%‘érﬁﬁ %ftﬁéﬁ)nhérjée}d BRR %e tcHﬂPaﬂ | 1eRGMHUTS G Efﬂ?d?@ceae@'n lde8th and
t unor rden are also Included. Treatnment of such

p@neisem® vintanothgr embedimeat éeciuﬁmrbpfttbe;turagreme {RAsceMplished by
fl{qﬁgF lln\é?ns ag, it Bhdodinidt] Rlelcth&8s@inhidier [sWfinistered after

ow many tumor proliferation cycles before the

BuiYBItoXiC rr@mmemgltgmmnatédt e, dugetondeseriimiting towidity ipdhe gancer

générhe gaé I fidns £ cothpdt Thxtdt, appsetanly, hg tbﬁ)\‘r?é?'&éé)rhﬂlﬁtor is

of treating a patient in remssion, ter a

sdminisiered| aftar encyieioxicoreginen igriereinaiegnaand, thmdmmﬁtréﬂon of a

cgl £ GiMioifo? T@ESIRiInBbd for =3 Rt 8dVerallwdedks KmBhths years or more
eve opi ng a new or recurrent cancer. For exanple

preferebly, indefinie @ariodbr di sseni nated diffuse |arge B- ceI I

| 'ynph éﬂh{shdléccfv@%drfﬁé‘t é&frarhlﬂtarna ‘F‘?:'S)é%smze tumor cells to cytotoxic

cycl ophospham de ng/ n2, doxorubicin, 50 ng/ng,

{reattnanis, |9fw§:h as qam@r@err@m@rqm mchracbatmn(@gngateﬂggj\ppllcatlon

%@ﬁgﬁNoan/SE?%@g EQampRPRRd 5éRW, BéltEQr Bh{%sbr&ﬁwﬂﬁﬂ&ls or the

event ual achieving rem ssion, would have a

sombingtior af thesaityh compabedspfcag @ﬁtq’sﬁéttp rgnsitize teuiumoncell to a

E{I%JS( gqm%%%ﬁ"ré%éﬂ? wrﬁﬁe V\%l %180%“% g?gﬂoegﬁi?&]ldmg the additional
lbe)‘r¢fU$20Mblmth¢9telqmra@mtactwﬁml andblensei promoting he shortening of

I
L Al AL BREOAIEA by LA AR Fesmn
wéthsuraniin, and PREppreaiother THilkitor of telosprraseantivity.ds p@mtmaﬁd This
agahL l%fatrﬁérﬁ'ﬂéﬂE it06f i ﬂxa{nﬁ' PPs (&b P ah i BBkpecdSt Advantage
prow or a avora risk-to-benefit ratio.

8iia rpdtmenpesing thesse\zmmppmder alia, at the |ow anounts
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5 needed to inhibit telonmerase activity, are mnimlly
or not toxic to the patient, and provide such

wo as0a0zobEe ri sk-to-benefit ratio. Tel onerase i PEI/ORL00€002609

with hTR anti sense A seventh aspect of the present

invention is based on the Applicants' finding 10 that

transfection of cells with the hTR-anti sense

effectively inhibits the tel onerase enzynme activity

in vitro. The nucl eoti de sequence defining the

ICHenmpreweation BysTelomeranednhibdionExanpl e 4. Thus, the

pr esent n.te btk

tel o raailgl)(%gb%cgawsef @9?&%%5@%@ %e’gl’\&{:b ¥y a cancer in a

beigntioy |dee’tlfs|eg alﬁatLem\abI@Béo AZ® & gaBgerefigitarhoringre cancer that is

e f%”é% (agtetcfe?icﬁﬁﬁoﬁ%%tlyﬁaq %r‘{go%@gd%lﬁ%ﬁﬁg%ﬁﬂerase

1'39| el'th asma concentrations ow t he m crondl ar

||nlalbgery meglt to ite phtientaushudhalr treatmegleof the eatpgator prevention of

Ca” den ! e B GERIoREI method
89%%\'6'&"?%?}? §?9‘H%ﬁer Aa%gggn%e{%%/l%gnyefgfeat menn metnoas

mmmmnummmmsucamethpgs . gepahogtlw)zgatbglﬁg@el methods (e.g.,

gl élﬁpbr@%,gog ﬁ%rgik‘%%tngc%gf?{oﬁgxg F;j Vﬁ—rgﬂ{' eghfesian, PET scan,

ultrasmn'ldeimbgra\m)t Hdewtificafierepf mtnzohstbagar@allkely to have a cancer or

ored r fio;
b b 00ROk e AR LG Biomariers or
Qerrettlh defedst | meanmle)mapae@tmw baveoﬁ lapd Hﬁé’el of the prostate

drgeni a%tt a}nﬁ ?P\érf@ctﬂla % é?)rove v ﬁcﬁ'maf’m,t loY 4. r[%)?rﬁf bub B Into?have a
I'n an organ where t curren
lem’(anrpeIpabledayrm@tal: eeml euamum)vlsmlg byu&tfﬁs@t.l@di imggieg. The elevated
Egi\?ll | nﬁdﬁéa%ead#gﬂl lp&ﬁﬁ&%eoﬁ t'ﬂg fgfrﬁé’tfon Y {He presence of a
e etV i ory concentrations to tunor

cardes oblthet pRstas, Wbﬁmti‘@dab%ncgm@phmlcﬁl detegtiga indicates that the
f rq% e%ﬁgrtgr R/n?rﬁélf aortlh?ac re’c&%ghgggé Ir%&'tﬁ{bt %rrem%r?ple a female
da'l]mcmt notsauctentys haweg ewletastakiss timbsv¢asdsl haE 3 mptationds ithisnBRCA1
E E:g\?ugleﬂ onsngrgg? hgsﬁljtona ,Bpéﬁ%g)%ﬁon ?’cﬁﬁﬁé‘gewo&ﬂeﬁtr@ a breast or
sumtaawhuéd yOtheeattedcdamized reethedsf fOC ﬁ%esﬁlnédh% ﬂ'kel@aﬁ@ &f tumor

s 35 R By RS At s TR T pg et wit

eltelumefad;esmkabltosy ageﬂt waurkbe effeativerasrtbe smedinital size of g tumor
Wr?ﬁl bIIl?w rha ?olﬁe}gﬁ fé}&\égsybef&sltﬁ@ﬁﬁﬁor%&@erp\ﬁgulastﬁreaten

or O er a erro eks or nonths or years
tr@m Hedltbend piethbeidg df theqratignti nt o t he urinary bl adder by
trans t i
i nhi bH{ g rsmm}g%?%&gﬁé% ntuﬂ@ a[ t‘ﬁ%@@;& E)ﬁ trgéﬁgoﬁéﬁéﬁ in remission,
caﬁercaa Ruccatsfohisedtmethef hisioober cabcer; briiwbere tbg|p|at|¢rgygmgms ata
l? (DGia rrllsfg%'%%e%lgﬁﬂg Q\Wdor rgb{ﬁrénrl”?:'an&er tF'(‘)méxample a patient
?T%'?lon and ~eve a”' recurring
ama’tebéor damrlplhaied ditfuae ;lmge Bmellﬂymphoejaeww edeglmeagqf intravenous
cific antig 2a e
SR AcsEnAbE STy HionE: ERBABRL 3o AR IRCARES 1.4 maint, and
iongd| pretiaisboe 00 ang/w-and| fwsé tor egspond | gawlyn tothigetigatment,

eventually achieving remission, would have a statistically high chance of contracting
a recurrence of the cancer (Armitage, et al., J Clin.Oncol., 4:160-164, 1986). This

24



10

15

20

25

30

the prostate to deliver one or nore tel onerase
i nhibitors can be used to reduce the 10 chance of the
waleweloopoent of synptonmatic tunors. Local PCT/US2004/002609
adm nistration of the telonmerase inhibitor is to
provi de tel onmerase- inhibitory concentrations in the
tlssues that are targets of the treatnent, but does
[

BSketRERH HARER 5 A Eh VR R3SolBis PAbter Toe eamerase
inhipitbrangelds etiéctivhly torebatnibet patiEni's casup@rctf ibfreappears. This is

ese vention r
Riseapb: e qeart B 3 Al By e PERHEIae f pkices for =
faesubleattkito-behefit oatey. aSeramim i RS, @rAZdo nﬁ@mlraatat thﬁaslowmmounts

t he ggﬂg@mfgﬁl?rﬁﬁ%gg ﬁ\n e n"ﬁn(?m%ﬁpo; ﬁ&/ t@(lcb(Utthe Y)%gé(nt and

;ﬁragblmsumfal/mbl)e nsk—ctmhénﬁitiratlm stration of t he

tel omerase i nhibitor has certain advantages over
system c routes of adm nistration. One advantage is
Té&lameraseambibiitori with hd&hardisen8® frequent drug

adm njstrations t . s
i nhi b)I\t se g%ntb gsgécﬁﬁ?nﬁueo%rgggﬂ Jégtltsr{]%rbratﬁg{j %gﬁﬁ%%\‘g){shcearnts finding
mdv aahsfgetionsoft dedis withethe dR-acthense effe@ttVEtyrinUiibm ihes tedgmerase

eachargy da i ik Meolde SpadorcE RIRIBS e Bt Bhlignse i
bivvdoutsr fearh ExampleEt.e Thu$ dbegpresent ioxéndioniteachge rreetbmﬁa@felnhlbltmg
it Bl GoRUIh hfALRARADe | oY doses of a

or .suramn hat 25 are needed
to pr OVI de t el onerase-i nh| bitory concentrations in
p r patients (e.g., see Exanple 7), a
of exposure of non-tunor-bearing organs w ||

furt hl’:rf an eightheadpeet, themimventidnateacheisthe use 08 nontekicdoses of AZT

wﬁ@“'@mghoﬁ%e“nﬁen o3, EoBUSHE i 80 S 1 OF Lo
remgee kdhchinbat ¢anceci tn ese amledirsgrgt Adil ds agn\rﬁnnios@ rcahégnpatient,
g{ﬂb tfciqlé/%ﬂetaccg %P\é\ﬁgllﬁg %Stn%nte\fl’? %n%?fﬁ ﬁﬁ)fadlﬁ%nt Absz is %lven to a

er enbodi nen
saric@mpajient 1arter a augital oyloreductive tiggtmaentt in amc@her Qmwhment AZT

if?ﬁtﬁ ‘%rﬂsélioff L éﬁ?rgnt'ﬁ’ \ﬁlﬂp )65 gﬁ%o%ggﬁgzggégér%@&we treatment.

PCT/ US2004/ 002609 [ nJ ection or inplantation, can be

i, N e fm f t
L L e P e L e
out colre aofinthr Melct]thaellomWadaeamhmgor bamdhgeadministered locally or

g%ng:ﬁq% i,ltrtkelral?!)‘.,be ?g éfhe pat | en I‘Zoq JPX? foga?nl \{//liergrtr%eucurrer}t or future
on@;rmnfcermfe nifnos s anspected. pher lmaalb'uadmlalsrtgred\F;é?emﬁw@Ieenhlbltor
0 r an.n u

30, bl S PR AR B B o B s ot i
bﬁmmltyltbg}hee; taaa?ggsiratnggi;éfg.ml Mdmnntstttetug;s,p@ceg.,, lp}e@tlon or
nvent i.on u [ :

g@plpn aé'PBwFﬂn be s the E%r of @ de%&h Sk %ga Slol Héi'&ésfégdewce.
"""p'@f;ﬁt?ﬁt '“?%3““”’?? Esm”?ﬁ"“;fpm“”rgr d”*@d'“?e°”1@"e o
r&@fﬁ' rﬁnd Ui e>f grpeatlga Iegg‘éﬁy ta&tcY 1109 glﬂ&éﬁl(\f 8 bladder

cancer of high grade would have no known remaining tumor, but would be at an
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i nhibiting agent. In general, the nmethods include a
step of contacting pathological hyperproliferative

w@edsm7qoes g., a cancer cell) with an anount of PE/UB®a$002609

one telonmerase inhibiting agent which is effective to
reduce or inhibit the proliferation of the cell, or
i nduce cell killing. 15 The present nethods can be

@erf & gt‘r%ﬁst?c%l ﬁﬁl !)fstub%r ?é@ n‘éE@e ﬁ&ch 4 EatYérItré’dQ\IIcéﬁqat slowly

rsblapa:a telen‘graseaehlplmrtovef aanenoqh otxweaks ehepalpe @r iyears could be
pg%getgo ﬁ ctIHTn?o I@eﬁﬁﬁgtblﬁd'e?%&q?ﬂgﬁﬁé?hﬁ? l?tI'dnedTﬁé‘trgleased

or on rani ma cts. The enhance
tblmefeaammhrblterf Wedd ipvainessffastive h@lhﬂomqmemmilon@ i@ thepyrucosal
of nr I
9 a3 SEYOLMR RGBS PR B4 oo an
ea;fenaraily canycrecuaipgriusior WAS encther exdropter iise patienbmitbrglevated
z I g I

N
cea‘nlbex;ﬂoddh admlmstgtleatoe Implamtahpreab@@togdreﬂeasemenar@hlort IReOr near

ge I

rptr'](%’é?t% Ctg %ll enré ({r ?ﬁélpmtgn ?gg@gﬁg gag%%és&%g.t% reduce the
mbmtmewewbmagaﬁsmptﬁﬁlahmumos@rrer ase | inhibitor S,

topoi 5 c%‘?ra%lﬁﬁnlktlr tIoﬂhbbehteotre%mé'}Qgé "Fﬁ%ﬂ@?'lé 4& rmmzlé Qélbf'ﬁerase-
i nhi br{%Y & Y

gents, tntercalatin
iabibitory aoapaﬁn‘emonﬁ inj the esé,@mtlmj ama tangets Oii@w’fmatment but does not

?rﬁgﬁ%d?&; %nte%%erpg?eymﬂngg&x ’coﬁ'cel?ﬁ@{lgr'lsnmiﬁlm orCother %rgans that

argaioh tite rosit bf thacmeememcébus @Issqct oag@mrssetrﬁ atvep‘rlqmiﬁtb@sed on
ﬁ% Oﬁﬁ%co%/ §/ tpgppo/cglr acémlﬁ{sﬂaﬁc% OP&RLQI}I fba'JherﬁlS%f%S@rgan resulted in

terle
féﬂbrmerm |n’metntocysc<mcéa’m:at®ns)ln tlwuhawtgd tigsues 46igatd tor 0% Hg/g) but

bl
0B, AL by M 91 i 2
| n coh@mahaﬂrmmstvatrbh odthaatemmra&elnhmpbha%ﬁW%I@@ﬂvantmes over

g\”%?zrg%“!oﬂ?oogﬁ IgFI/ISlt{%%QIQL” (99@%9?@‘(5@? lé)Ylﬁ-ﬁ it %Ids r’%he need of

antlcancer a
frelgxiemit dtugaadrmnlstrétlorisowlelie dmeeg tfat tﬁi@n@rrasmmbltﬁn isipegtinuous

3|3<§H n%tegij\ﬁ eﬁr ﬂ{ agvac’MQ%&E C}ﬁ&ecHé 'I&apgﬁrﬁln%ft ﬁ‘éh dlmlnlshes the

al one rat
pmlmtwfow)(:mtv Im‘isa teledasisagnbihigor tmdtmruttsﬁueﬁ tbﬁtoﬁé'e not the

kn 8%8 ﬁ% IqetsaofstH%Jtrggﬁnen'? u EU d‘?ﬁlogglb W ??&l&f?é%c\ﬁére 'aF‘é?ﬁ after the

recogrni ze ts assocl
\aystd;mtcl'm:lrmdlstratlm thet Ipwrdqsres af auslomdrasecthipiise q;g %pramln that

g???’gm Eﬁ a?%?o% dtehte|oﬁ1elgase |F T{()&ﬁﬁ%hﬁ@%ﬁﬁﬂﬁ]hﬁn cancer | patients

epi ghin etc
tay., 'IéeeaExargoléa?r)cerred@ct‘ﬁheofmamhelﬂe off narkigmaipeating @rgans will

gqulgﬁ rg SeedtIIe chirk %t h%gtagﬁ@ g@-}[& I\/ﬁ? rggftw?le orV@tFléroI"e?re event,

SR br eas
bymnhoCdnsmgag theiapplestiomaf other. tglornemaﬁeonnhlbrt@rg; whl):h rrmydexhlbnt

onmltgeem ftté)rugy}s?e%l% JJn%ﬁjétrgt?OrIg thlspeIoQ/%E%tgg 'would be of even greater

significance.
In another embodiment utilizing PPS (or suramin), the invention can be used

to treat bladder interstitial cystitis by use of bladder local administration, e.g.,
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bl adder, testes), pharynx, as well as adenocarci nonas
whi ch include nalignancies such as col on cancer,

wo ewtabooesmancer, renal cell carcinoma, prostat ePCHOSEN4/002609

and/or 15 testicular tunors, non-small cell carcinonma
of the lung, cancer of the small intestine, and
cancer of the esophagus. Exenplary solid tunors that

AT b TS FRUBRCBe 17k ol BF BSREBR B s 2 sow release

posafcong, chondrosar co ost eogeni c
cviceoMijs methoddsigr enhagging thecapestic guitg@mnéqf trgg@ng;@zﬁ@nt having

kg%%ge\?a}n #s‘%?%f 88@% gleh%ﬂ‘%ﬁaﬁpﬁ&%pﬁ%ﬁhﬂlét%ﬁ% O"Re patient an

meso
éfmctlmlamun’onhone habtdmmbsmanm P@%fmaﬁﬁ'éﬂc@ﬁh@é%mable salt of

AR ET s IRERIrE 100, « PRAIROMEa SCcBlarkARt PPS

I'C cdncer ancer, ovarilan cancer,
prostate cancer, uterine cancer, cancer of the head

@gﬁ'lgd%g r In%kﬂl %P ﬁ%&u?ln% Sfe'ﬁ &RgET . squanous cel

eous carcinoma, papillary
car ci Inocoreg, aétfecpape ||nvangvoraf¢@nm@sim‘thmsgfor inhibiting or reducing cell

%é}zvil?a I@gc%egrhgh?r@ YVP‘IE & Cl gé(eng%ﬁé %QrF@ﬁHmo%ﬂfchQ%?B*onth by

catanting ke cedlaovithoat deask oareytorediective @gant aj\ﬁtﬁty@_ﬁ%pne telomerase

lgglﬁaﬁllgg Oaré%pber gér?erglu[ﬁ%’ me&%ﬁ%llr&‘qucg Eeg)r of 5o$§§dt|ﬁ%é%fhologlcal

Clrhoma carcino
hwermulﬁéﬂatlw béllsl (e, T earcencaihwith |aamunt ebatdeart pae telomerase

nggmnso % ﬁlg{cﬁ IQ%gB tIVgltbQ ce B SARIRGY tHEBrolif gratlon of the cell, or

crani opharyngi oma, ependynobng,
ipduesadetikilljnghenangi obl ast oma, acoustic neurons,

ol i go«g glregg.l,{ B%bggg%tpgggﬁame%na%ﬂ% culf ure eg., I in vitro or ex

neur o tona or
Kaposi ¢an bapedoened8n VeIl pE4AT 10 GOSUITEST/ @JQZ(KMMIDQ%@TQ’” vivo

Tﬁmpgﬁ{ip g%??cg duﬁ:_gg ttl#?é’p%&tub 9(%11;u‘ﬂ%§ Qaft @F cj%?r SBEH dnCa human or on

birertoipai stbjectsr |'I§j1enenhangeq therdapsiuti effe@twem%s a8k giombination
h%n%npgoéfqhe g}r ?seern‘Y_. RNAY] n&} ?ﬁh%%ﬁ%eé pr&ﬁlsﬁﬁyalt@ﬁ%@l% $&@conventional

her or i resefit i1nvention
bighly ¢éonid wegirsertshd ahticeacersagentsf vari ous nyel oid

di Sorgﬁ{ggd{h?ctle %e'?gs? %ﬁﬁj&ﬂ} ééﬁp ct,a%db th;e@%}btn@ the agent is

promny em a ute rrye ogenous | 'eukem a
brkarably anoehbirgt vith & oytetosigeagent far euiterpeuticmfipct that is greater

iR BEEE B E2 B Do e Sl Elep 1IFRer these agents may be

mm:n mmnblbedtwélat@:jeb;antlh@ceneagﬂms precl @demioseiubyle eagents,
i e

toag'n{gr%c? | dBRlbgg{’é qoﬂ)cy gﬂﬁ%ﬁgé‘sﬂ F%Jrg %ﬁm@ jites, mitotic

neag | nea
ihititoisc alkylaing agérts, memamm agents) agems pﬁnﬂbiam@f@yermg with a

I eu% g&ﬂbh)patm\/\%r){) % $8 l)ro ewhﬁg%%,% tors, 3é1§' an antihormone,

[obul'i nem a
tay. man ahtilbedyi ageingt drpwibhfants remptas)p lagests ubyt pm@ote apoptosis

t DEDL af ki | 06! MilBeukins, e.
BOFRLPE e o RS aderts oa BISHTEH, ¢ 4 1HERRs) 26! H-Reukins, 0.0
tumor necrosis factors), surgery, or radiation.

Using the above strategy, the enhanced, and preferably synergistic, action of

the cytotoxic agent when used in combination with a telomerase inhibitory agent

27



10

15

20

25

30

| ynphoma and variants thereof, e.g., peripheral T-cell
| ymphomas, adult T-cell 15 | eukem a/l ynphoma (ATL),

w@edaoaewos T-cell | ynphoma (CTCL), and | arge gr@nubzmn4/002609

| ynphocytic | eukemia (LGF). O her malignancies, which
can be treated by the subject net hods, i ncl ude
erythrol eukem as, |ynphomas, Hodgkin's disease, and

fapiogesities efficady uneey baticance Agints eﬂlo@mg hitRE a@hﬁm@t@ét.on of

asily catgegorize exhi b [tip
Bfar dbsts DL Eoter daserncerier e tathont CURPtEPRUHRadose of an
Q@elﬁte rfadrﬂmmtedl:@uf uSﬁCﬁﬁlBh@lr?thlbleth%H ki %ﬁh'lbﬁ%lﬂob)‘? tlt'ms reducing the
ce ung cancer

t mal |
t"} gﬁcgho% {]?1 eg %f‘)?ﬂ)?l’?é’meﬁtm SHeh BRél huf%?eq’am@'épﬁtdfﬂt 48-gnany art
aeubghieg sive reﬁfestlsl ra&ﬁmd’ated Wite e éd]ﬁm%ttéﬁfﬁ F dri @RhoEREd dde of a

nt i ued aclitaxel/car
B IEraRsi e e i 55 Redionrrinikerira Spliaighesloploughing,
@ra)g-rel ated toxicity or 25 because the patient ceased
to respond. Alternatively, a patient with non-small
cell lung cancer can be treated with a conbi nation of

g&nmd;dsafmirn'eeatMgs@émieirn, and long- termsuramn. In
ect can be a patient wth

th he, subj
hor mofge %Fg%% 8f ew?f%%ti%f‘eanc%eé?d infigating maigpangies of the

WEtldSlus:‘t cﬁgﬁbl ﬁ?ﬁtéﬁh@ ofuchs tasathEel REFeRING PIUIALE, bredSt, lymphoid,
otere termsug op or with a conbi nation

SRt crend RiareGRas a1 eand isosmiayn R et @i nprostate.
B&dm Z’éHBéH)OEI%Q& %TWMSZQQéér%aﬁﬂ%mdsnwﬁkh||h0|@d@hﬁﬁénanC|es

he subj ect can eﬁlent with netastatic
SHaTEs Shioh et ke S el el FoRtinB RRSIR cposr andor
oasobw@mﬁpFambd%maumeurcukvmm ofthe fungD EAMUERGF the &4l intestine,
am n, or a combination of doxorubicin,

tagq(g?rg:%o téﬁSSoﬁh@ﬁﬁst ermsuranin. In a related

exarrpEQembfaey Sub¢l &Qinotss titat Peini PO ttraMtéd) iRdlV@CEY. Sfibrosarcoma,
r east can er that overex resses t he HER2/ neu

8}¥88§r§ﬁ@a M&SF‘EF%%a? dvﬁaﬁm”ll%r BREPIRNGnRATFRMG- CapHAoma,
auwrgind Ha rvidm 0r W t koud opRellid axet o®iaci spl BhipRandidsarcoma,

til,l anothe | e, the subject canb a ati ent
Hinenanaanigin i et naviakee, meeaihalafids. Ewipgs; gimor,
tdlc&ﬂ;tcsdrwrﬁdﬁ raawmymhtm Ofastrid Bﬁﬁ@fﬁa@s@ﬂfbgeal cancer, colon
erm n a.rel ated exa t he_ subj ect
p§CHolra! fotal SBa pRI Sk FanesT CBIEBe BRREe PUSHATLCnGSr prostate
téareet eotehd haﬂceﬁpﬁbmdbﬁitdeﬁe Bead-dnduRdcRUERIGI dancer, brain cancer,
| eucovorin i}gr m sur%?g thods of
AIHATR FSE’u‘iﬂﬁC'Pﬂmé EPRUSq 9 oa?rﬁm%f Pgpjllary carcinoma,

pamnmy lati@nodalindned mygfaaél@odafﬂ?ld?md QﬁéﬁLﬂgﬁrﬁarélﬁoméﬁaronchogemc
dm ni ster egcg\%st em cal | For |l e, the selected

g@glﬁpm@afprﬁ FRSINOM&, patﬁgwlae Auet g,arflgor@a choriocarcinoma,
serhiooinanemisloyial carcindMRNIVIBA'Y turhdt caRALRF dhiddr Yiesticular cancer,
, nt raperl t oneal |I X

ung cafcinoma, small ¢ell lung carcinoma, non-small cell lung carcinoma, bladder
carcinoma, epithelial carcinoma, glioma, astrocytoma, medulloblastoma,
craniopharyngioma, ependymoma, pinealoma, hemangioblastoma, acoustic
neuroma, oligodendroglioma, meningioma, melanoma, neuroblastoma,

retinoblastoma, leukemia, lymphoma, or Kaposi's sarcoma.
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intradermal ly, intrathecally, etc.), orally, nasally,
i ntrapul nonary by inhalation, rectally, and/or

wo c@asd®osal | y. | n anot her enbodi nent, the tel POPUSE4/002609

i nhibitory agent is admnistered 20 locally or

regional ly. For exanple, the selected agent can be

adm nistered intravesically (i.e., into the urinary

bl addq';'% metfidsaRt %%Htﬁ)@ cdaner Hr{erﬁ'Ltglﬁ/Gr @luce the growth

t opi ca I'n ano er e ?1

pﬁelcalﬂefsher@qi@ml%t@ Al h G msmgwfeoméfm@yeléld hmtnhpfdepéﬁwthmld

gg%ﬁs g)gdal@ug%cg%ro?'c‘élﬂgath%\re%?e ESH [3BInce! $58/$98&knt invention
e Regi nens hysician or veterinarian

n@vemglaéﬁsdhﬁérﬁytr@qﬂt |0f varrpusney%md disardereingiudipg, but not limited to,

deter Bidaeeid IQﬁtf‘e%E' BENDE £ULGherfeABRY TeuiiniENAML), and

agent " or —agents

ph@nmwgbgemusCI@ﬁb@mat GQMI)) fredewed Veiskusxlanii®81) CHé Rev.
51 /b ABtP 1 135.%37"@7‘ er i BHRN n%a}{gﬁaqﬁlés}’wm &ndhd trQQt%eSby the

the agents of e I'nventi on evel s | ower

meéinOd drpiides duf ﬁreorl@itelrmrteﬁ do maeiecsmpheblastis lﬁé'@emla (ALL which
el stlh%eg%f,&@tangnldlu%a%@uﬂ ychﬂogrcrg%ﬁo&ﬁ% IHORAME (CLL),

unt i ired fect I's ac |ev

mtbmgimwos lpgkenuis2(4).002i60 gell Ileukpsriar GlLL) .aasdi Waldeastrom's
q%épqﬁg mﬁw of the invention will be that anount

agent 2h is the | owest dose effective to
pr odué@ldﬁuomeioapemf ingalighpet tymphogmas eqnéemplatedc bndhe itieatment
hﬁtﬁooe%?]tﬁ@tpres%ng mve‘ﬁﬂgﬁ%clu%i ﬁfta&eeﬁéte I t oggn Hodgkin's

generally depend upon t actors descri
mmmmeeénér\mrlayts thereefy end u eepirraubagsl dvieohemgs.s aduls T-cell

- Rukbh I?ﬁﬁﬁ]ﬂ& OSKTE)h 8gt6m@¥l‘?§ﬁ"c%r‘ I)tn%ho%aggf'f&r)t an Iérba r%ranular

raq%@ 1 to about” 100 per” ki

ayticieykgnia (Léfne preferably from about 0.01 to

about [ r

o bout Olﬁ)(airgm?lgbqagmgg Wﬁlff? hidd tré@cé? bg etglé fsréjgfélcy H‘Tertms include

efyﬁfer@tauvémm Iymrhesease qdlbmécglﬁwea@@ﬁtmﬁwabéles of uncertain
NSy, e(lvﬂ hagrel Y41 eaﬁm &ateg oﬂ d ahdi fRay, SX exﬂfblt'mﬁlﬁple cell
THoSBS admi ni st er sep arat ely at appropriate

tmeeramh@sphrrtmgﬁ@momcmrmmn@aqr tergipmasnal |y, in unit

dosaggof QLihple! &@sﬁ@&%ﬁ% §:F§9§“&'WE\( noh-8fall cell lung cancer,

tel omerase 1Nhi bltor 1s suranm m an suramn is .

pnedeticated vathc@n@r@hmamn ehpaditexel, sadgplatin; ant long-term suramin,

Wﬂ%?@'ﬂt\e s%l‘é?ﬂwﬁ‘égtn%%? lé"éoYltmug&'RNe'llsaﬁQt th%ufa%)élﬁéfé"fcafib%platm

produce one or nore o (1) nifrcant 1 nhibition of

cempinagpp|rieededttooe dqsqoptlgql@h qri eapen< of |drag-selatedntoxicity or

BUERR3RE/ 03 ¥ ?rﬂrﬁeggéd {oulrgggoﬁdel !Aﬁernéin}ély) fpét%nm@q{oﬂbﬁn%ll cell

antitunor ‘effect in a subje man su

Himg/ eancet o3n beltreatgacwish awqr@@matlomhé g@mcetahmﬁa@lsmﬁtlrbfand long-

edfeGhafp cul tured cells can be determned with the

system escrl bed i n Exanpl e 14.
In another example, the subject can be a patient with hormone refractory

prostate cancer, who is treated with a combination of estramustine phosphate,
taxotere, and long-term suramin, or with a combination of doxorubicin, ketoconazole,

and long-term suramin.
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In a preferred enbodi nent, the telonerase inhibitor is
suramin and it is admnistered at |evels such that
wWo b@4fpor@ssra concentrati on of suramin that is pPEBER1004/002609

20 does not result in one or nore of: (i) significant

cell cycle arrest, (ii) significant cell death, or

(iii) significant inhibition of cell growh, e.g., the
concent r.at | ' IS pa: : i b i

cane TeSHE ahfet Befids e shaiefl odh bE KpaehPlun sdtiic preast
caprtdrs what is thesded wWitho% combinajiomr fof reyblopheaphpegs, dogosubicin, 5-
and nost fer e % of: ed
eIy R FrE e K A 14, o3P Ao S ot agb B anctere, and
lofg-teaycduramgincelnl 8 r@lBtadostanpie, the swbisgt ése raiiepLyih ad¥anced

cell cycle I | ' ' SR B treated with
oE iAo e GvPRpReS g BlrRincl ofiftdehel MR8, feated wi
Heneepitin mnd Rmgktemablingmirs withier witheut paeitanes ergigietinn an

amount that, fegulls, p 0 AtORith 200hMed
fr omng%'ﬂtér&ﬂg%lé%agndl%oaﬁg%?ﬁﬁ%@pcr_a@f g?%l%a%boult 0.1to or
Midasthitig colorectalevanmen; avhor isftegaded withzbheembdation ¢f gimotecan and
fag/nl . - ph ' | Ofhe3 LNpdtent with ad d
Rl i, TR Bl e St A bdr ity advance
ooldrhcdratef,-Who éstredted vBth &cambination of HyfioaeidaqiB legpyorin, and
lTh@ tOtsalranRRdy clearance is 0.0095 liter/hour/nR
EIREHRAT Y 31 ) 3 din Oncol 12:166-175, 1994).

Based on pharnmacokinetic principles, a 31 WO

004/ 07 . 004/ 002609 person skilled in the
Aﬁ? oggﬁgg%gu%/?gét?hat an initial dose of o .
appr drisnmretemed 24thodigent of tedoyentibe, the t¢lamstase dthibitory agent is

avera { [ | ' i
GUEARIRE 3 il LGP BB RSB BuACL B8 e
nEgénteralli Ge. gV subvetrnd@Bivh dnfrayenodiie inteBmussylarly ointraperitoneally,
Wee dur at i ' h n I ' i .
Wiyl P SFINE] FRUR"pBMTE R Al 4 Phleton
rectedlt, iand/optrgnssderraally. Si mi | ar cal cul ations can be

performed o 'e%%i'n‘féﬁttﬁw% ldbrhéBbe SHEBRANY SR%E i§ Administered
del i v&r e preferred’'suramn plasma concentrations
lovally ot hegiodely.r etbrt examplenthel petactesh agenhican eparpdgninistered
doses.. t Lus e e I O3 I

a5y e HACuRLABRAR Rl i kaffrty, o
topiedlgr r ed enbodi ment, the total suram n exposure in

t he pl as [ ' :

0, P35 M LB AL g £ 1000 Rl s o e
$amss o hatiffeberd @gentManthsuch particglarsorrg Surthee discyssad bslowpo

pM day over 84 days, |less than 2,000 pMday over 20

days, preferably |less than 800 pM day over 96 hours,
posdge Redindnsss t han 600 pM day over 96 hours,

o ot B e A AN 318 B8 19188 art cam sy
gstefninabhy phesssbel Bietdifacti@GIquE dEthie @gent @@gRDISI(8.g., in the form

851 A0 HRodR B dsoou o Bfse e shsian o

wstefireriabl typitalysman atartlddbep f dzey agente of & invention at levels lower

B8 Bk 3SR A B i rs

ihbeatetal dosaga mtil trexgesied effechis ashimvedsed in

30



10

15

20

25

30

pMday, is a product of the drug plasma concentration
in pMday (e.g., the average 20 mcronolarity over 24

whowasyooesmd t he treatnent duration in days. FoPCT/US2004/002609

exanple, treatnment of a subject with 13 pMof suranin

for four days would result in a total drug exposure

of 52 pMday over 96 hours. Preferably, suramn is

admi nirsyened, asulablanosnbf érhggen& @StHetlﬁvdriﬂoﬂ\Aﬁﬂ I@éﬂ‘%t amount of

on,of s, thap 100 lag/ M, preferapbl
R scBh lch Phne 10w &5t Sk lledlius to PRgUEs amaspaLag elipct 5., treat
prc@ﬁéltlajbllryalseBJSCﬂ; lean, €dhcbagsudh ameséaivalloge |\Aﬁ‘|$§eﬁéialﬂ/ depend
abI Ieslglthan 15 lag/m, and
g

HBel s ar o ifoprPag sBh o SarsTa i Imievenehs. T itehBBgous doses

efithediganistof thisivertionner apstidnt Wil rdre fiosn Sb6LAMI0D0ARE about 100
over . which t

b e KBarp Bt oSy St APerR el AP . Yhforabehagima per

&g, drfoestil msrmpremalﬂy’ﬂfrbﬁt alsput @urfofuocawmt 4trﬁg |p€hk§’| uf desired, the
e, activ n ane

Sﬁ%@g? S Ao tbﬁéﬁ“"&?@%}ﬁ%ﬁv e 2 wef@?%ﬁpv five,

sindef mord elity-doskd MIHQMé@ZQ&H}SteW/ t AFpPESHELD MEQ s thidughout
the telonerase inhibitor is

preferred enbodi men
g\? i FPUQREY MRS ‘{H@ea%éefof%%l over which the suranin is
adm nirstepreteresd exmbdivEnt hthichlsihgrass Nnhibitor MR éﬁrﬁi’nﬂﬁ@nd the
concentrati o suffi | en

?lg_}rﬁg%}sa%rgs%%tlp e cSchgtratﬁoB I@@rls tsH ﬁleggtodlgpg)lt telomerase activity,
butefsenatbsuffitiontger ptddabe e slapdre pIf: ef(@r Si§hificar@N@Fbition of cell

LT R A A T i T

fnaasurabiefanntuhmrtelffﬁﬁ iparsubidct, leay cafuinbe shbjﬁa eid/at [ideell cycle
wher.e tored c e treat

4he The, SeleBbiEhEh o Sihe L Pl 26 i b1 atOraned with the

systmdesmbddmﬁﬂmmlen& adm ni stered | ocal |y to t he

t an, and the ti ri od over which t

o ot 8" g fesRtembr S g T B [otiof e stimin gind it is

sdmiaistered aem/mermclrn]sha hd plasraatcohcentabibit bf sGrQl"nm lﬁéﬁﬁs%resent
mor e t han

Bl s BN R, & S B e D iant co

daemlnmire(ul) wlyaificaisti inigbition afitéll Goweh, g cdhb@%@ﬂ’bﬁt‘m b%sma is

éfg ag fevgf h?h d ﬁtﬁag}%t é@cgr?t?qr@noofi §H$q%1n§ﬁ{)stté)?/aeag@ cultured cells, at

leastosli%aEmbre preeerbenymeemeowtynblm@gt préfeﬁéﬂlﬁﬁl RadNgo% of the

BB b one BB PG dF bR sanea fots of " eing cell

cotioeatio girogress nhiohgh tthe sy e8! eaIRCEbriglh \Babl&dMcells remain
hjbit telonerase

Ci en 0 iphj
éaggg\?nFﬁrOI' r"f’tg‘ﬁgé’ Howing eg@eag\ygh SYPBY¥er abl y | onger
t han Flr@ﬂardialyssurapﬁefﬁé&hln}stéréﬂgﬁfant dimauriltﬁgatdféglﬁl‘ts in a plasma
rably | onge 0 e nore prefera
‘?%‘ﬁa@t atop ﬁnﬁwg sﬁﬁoﬁdgtwﬁr W9/RY. aRye{prakly @ 0ift 0.1 to 70
wglnh&fe\mnt moté mﬁefsfably?cbbobﬁ!)@@o B0eud/mi® The pharmacokinetics of
suramin is characterized by a triphasic concentration decline, with half-lives of 5.5
hours, 4.1 days and 78 days. The total body clearance is 0.0095 liter/hour/m? (Jodrell

et al., J Clin Oncol 12:166-175, 1994). Based on pharmacokinetic principles, a

31



10

15

20

25

30

durati on where a cytoreductive treatnent is applied.
In a preferred enbodi nent, the telonerase inhibitor is

wa@eooaormoand the time period over which the SPCHDBI004/6802609

adm ni stered or over which the suramn is maintained
at the plasma concentration sufficient to inhibit the
tel omerase activity or 25 to enhance the efficacy of

pr%oﬁ)ékmécﬁﬁiMﬁé lthQ:aWdéﬁIu@é‘ihapglg'irﬁﬁal BBEEoft Jwaoﬁﬁ;\afé@y@o ng/m
B%gr ab@/@m)re t han 60 days, preferably nore than

Pistired ﬁertae t%ﬁgemea*aﬁpsacfﬁ?\éq elaamaycqmreetratlons

dBamir o &dout 80 ngVFﬁIS(tGBHH\@f @fémluv 18Q4gfmit A@NuMYBveresShours.
ti_gfore t he flrst da he cytoreductive

B APREREN % MRS aé\oads cmeﬁc?&saru@mmae@ﬁ this ting interval is

HBgu&HHy kA féﬂeﬁ@ét&ﬂéiﬁé tb réetr@eﬂ’hbtp%w&aﬁf f@@liarfal@latidfs can be
Qét oreductive treatne where the suranin dose is

ifreteddo iendl the émt'%{ SHr%WOS%wM?rrtaﬁ%ﬁewd Bulegip plasma
b&ﬁbeméﬁﬁn,s dveebtlenBbyirdatim&R dRedtivhs. mﬁaﬁrﬁ@ﬁaﬂweydo@@é adjust

&Eeq nor e gr ef erabl y bel ow 40 | ag% ,. and nost

'%g%wcsgtr%w iéor;ﬁjﬁweatrﬁe@ cyeles oy beypinilerherigHiated.

PCT/ Uﬁﬂ%ﬂf&@ﬂ@@%mmht tiheabefl éMrélhlnaeSEMéUre?CiH%bV&asma
The suranm n dose is adnmi nistered before,

at pent
EE‘%IPQE{H%&%I thagi’s 30 aM-dayiuer { he dausi Iass theat 7,690 eM-day over

|1 ¢21$iby§ﬂ@ssamah0@88@ﬁ1M ABEBlerB4 @é)}%eﬁes%ythgﬁ et L'JM%lay over 84
Animal trials presented herein show t

t
F%@iﬁeﬁé E*fa'b% ORR eM-g@vt over @B ddise Lpr%ferahkyrlasﬁeﬁhaw%@%@ay over 96

BolireNprefeiasie fes8 fth D6 0® {10 dyWveP 98 hB@r%kﬁre@é]'Q ?Ck?s?s thB€ 500 pM-
ntitunpr effect of the subseguentl adm ni st ered

Y PYelrhourgy prgteraldy dess thar APQ aVkAdy, ovritO8 brits pyeferably less

frRALBC0 M- o@?dcb\lérWho@@dme‘l’@élﬂmeésoﬁéﬂ 2FBi BVRR§ Sovel 96 hours,
calculated to result in | asma suram n concentration

BrefelgBh tessotham %OoluMpiﬁynwer 98t hopys. riygiesakly dess {hagd 50 uM-day
avri g8 I‘ﬁ&@tpr@f@rabﬁh RsSRADOMD @i1-dahvar be welrshbad nias Breferably

her alone or in combination with a

fe;;ﬁé %k?% 1 g ovelned Boyrsy Thergiahsuramin @ESP%%FG as expressed in

Eﬁll-dﬁye&&ﬂﬁﬁbdgf:t o tBS r(ﬂ?ugs laSh RoREMEARSH M 'be%ng g- the average
tween 150 to_ 300 i s needed to produce

Wé%{gfaP AYeO it 74 @HBFS?@W@? teatragpihdyrgtion & davs For example,
{rdRht o aQSL!U'lect @nkol3 o?é&?rérm%lfgﬁfouKHQ}bSWOMd %su'ft"'#i 8tal drug
Nunber s 830 an 5 767 10) A typical suramn
BFICEHG @éﬁ@%#%\/ Y98 habrsnai nt ai ni ng suram n plasma

concepigigrabgNSuRMiNeS Rdhnistard lﬁ% Qrﬁbﬂﬂmt t‘Pl‘éf‘?és‘Eﬂ@ n?fa plasma
an injtjial adm nistration of 15 over

Fonceptrafionefipgsnthen Oguwé@h@&f?raaus'egs ﬂ@ae‘%ﬂ le@rw@avr@egerazw less

ﬂh@M%O g, 6pr€férﬁé$l§ |&Ys th@ﬁ‘@@rug/%h%réﬁ%ﬁq}é%Qtthéjr‘P§§5fJgﬁﬁle more
ust ed us| ngI5 he Bayesi an phar nacokinetic metho

yhleas then 15 wg/mh, a@ﬁ@éﬂor bly Iggs than 199941l. Fal cone
et ain- a p@a‘é\f&i efBodiffint ihe teléf&hse mhlﬁlﬁ?ﬁsﬁgﬁﬁ?aﬁd‘%e time

chronic treatments, suramn causes | owm ng

PRI P¥Sr WRICkh HhengHramaini 'én@dm'a@it%’ﬁawn ﬁ‘éﬁff Wf‘lﬁheﬂ@yswamm is

FRMAhaPat e plREmdetdiBRiratonN &M@ @iﬁttla)’mhi@ﬁdtefbh@ﬁéé@hctlwty is
nmuscl e weakness (Dorr and Von Hoff, Cancer

ERENDEAANEPYORAN &b BEerapygnorepiheg s0e 8@y, orguen more preferably
ina&iritepce and severity of these
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toxicities are positively related to cunul ated dose
and are mninmzed in the nethods described herein. In

wa2ref®ns ed enbodi ment, the tel onerase inhi bi POT/UBR04/002609

PPS. Preferably, the 25 PPSis present in a
concentration that is sufficient to inhibit tel omerase
activity and induce shortening of telomeres in tunor

cel | &uP4

of : ?P)%%Béﬁﬂ% i can %%Hﬁa‘{ 'thgegttglou a?g oﬂHng?tf)%l ty’mmr%;dethe fime
werigdi dverawhicbethe sleamin iis aqimmaﬁter@dw@/rmveanmﬁh thangiramin is
rﬁg b{a?netd( b fh)e &a%é‘%h@%t%ﬁ%ﬂtéuﬂé@ﬁ (ﬁf ﬁl‘ﬁ?ﬁ t&%lam@ [ase activity is

man subj ect,
Ionygﬂrdhan 6ésiays BmeWIralble Iomgaréhqmégm deys, fryefesgbly danger §ran 150

0 he I

53& nb?{c]egeffgﬂg Iérﬁ[\éﬁmdn @#e ?e 3 gﬁm@fé%ﬁlglqgn%égrtgé\?tv% yédls, and

radsti piearablyt foe m@@mlt(es)lmeagera)qgrhﬁyna@et gj time duration where a

:y?cﬂ?&’tﬁlvé Tol oM @ﬁt 0 @%(&4/ 070008 PCT/ US2004/ 002609 In a
red e RERt, t he tel omerase i nhi bitory agent

is sUnmraferreG:@nﬂmshnnenbrtbe aei@ﬂﬂ@sermhmltpbﬁsﬁuﬁmlarﬁﬂgrﬁé'famin is

Mﬁ%!ar anllﬂéq \/\#1 ltaﬁﬁ ef (ﬁ’@%llfl daen% tAe BF’% ﬁ%@%bpﬂhch the suramin

conpos es at one tel omerase

cnormhelhtratmnymatgerllssmmllraerpiedrfna@emll@éﬂqavﬂelﬁdéawmflé to inhibit
r I

G R TS o AR T RACRRRS 1 B0 v, or

moret ipeeferabply indefinite. pftoweenammexdwh@nelﬂﬂiw\cﬁ%gmtmés a cancer

Shbie Sl o AE AL LB AE £ty B B O8 A

lg@npositions 10 are packaged with instructions for

use ag JeSel ﬂegee%ﬁ Sl the 18 omBe 8 iHHoR |sSQiramin and suramm is

enconpasses ti ne ease Ir?orrru Iati ons, ior exa
adroinistezé losallyf torthe ltatgloergen, andtthe dimerpesiedi aver Wlhtllgrtbe suramin

ano?h‘fé&}t?og atag n%rs?@scﬁﬁéﬁoceﬁia ro}r’rgggaﬁ‘tﬁlﬁg%%%gntclgrédfﬂent|t8 inhibit

osition Is
teltnerbbe Hotivity 15 lwngaramendms diapi$, enlterfemblyTh:@ger than 100 days,

[grgfg?gﬁg% A W% ?éosg?%ztp%fbltaﬁplnl%n é)rrtngt‘?%ﬂle e%?%@r‘%%referably

c adm ni
uoh@ernhm tvecyaars, @ab mmprﬂenabluﬁornaqefwdﬁﬁmes@rl@ﬁebeyend the time

ﬁ%nqpl?érgg%gf&éo%@ |vé’%@aQﬁSRttlé%ﬁleaar riers. In yet

er e rnvention pertains to
nanoptmra prfferssd embedimentniin talomergse iditlitoniceslrg@mimanchthe time

ﬁ&ﬂoo@ ggr W%rhaﬁl%ugsu gﬂgelgtaqﬁn%tere@ cfebweﬁvﬁﬁﬁ the suramm is

ory agen suram n
PBBiained at the rptasma eamigeniiationtsufficientto lnblbrittheatelqmﬁerﬁafﬁ astivity or

{0 ARSI ERIRSC 8(‘&1%' qudtids tlré%ﬂ‘ﬂ ridgflsemo tha 30 days,
2 ha e

phar maceuti cal e carrier. The“carrier,
pneéamblys ,rnou:amehneGCisdastsabr@erebiy rsyrettban €00 days, Mﬁ%ﬂerabb/rmore than

ﬁf ngs‘?gmfépagﬂ/rrﬁéﬂe%an Ioﬂe %gr, and most preferably more than two years

before the first day on which the cytoreductive treatment is administered.

Methods described herein use suramin to enhance the antitumor effect of a
cytoreductive treatment, where the suramin dose is selected to deliver a plasma
concentration of below 100 ug/ml, preferably below 80 pg/ml, preferably below 60
ug/ml, more preferably below 40 pg/ml, and most preferably below 15 ug/ml in a
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enbodi nent, the nanoparticles are about 500 to about 1
um or about 600 nmto 25 about 800 nmin dianeter.

wab@4joropenit i on al so pertains to mcroparticl esPCT/US2004/002609

conprising a therapeutic agent, e.g. a telonerase

i nhi bitory agent, such as suramn or PPS. In one

enbodi nent, the mcroparticle is about 500 nmto

ataonthal tRdated w&lb@%ytcfrﬁg%dm% &@fmbt Ttﬁgzslg?arﬂlh%gsetléggrgmtered
nmto abou abou

hﬁf@%oﬂ'{% ”‘*’%S'éd"”ﬂﬂ' t?g'ﬁ—( tiag gl ﬁ‘fﬂ'ﬁt@t'%zﬂrﬁntati%a%Onsb%mlcancer

Z5éntrom dthetabﬁblrfed&&lvm tredi@eht. 1 ARINZD truab%seh%drhe@hpgﬁow that
about | mto about n}éa out

B3t @Bﬁtw'ts? %09«6 ViTirayengs ol ?Hra'BI“ disga 5 praf or o
dieakebatiances tee ahtit@mor %ffeMQﬁﬂQ‘HuQ?&Q@ﬁtly administered anticancer

/ 00260 t t
0 (& grpCerh DUt S Grapit e adiners! B Raishf ove) d8ie dose
Brehlaulgbdto@esitin £ plabnaauesih abhesrgation sraboﬁheo pM (~14 ug/mi)

gczg‘g?ceugf%?g%g% W'n'g&%?‘l?ﬂest %{I e{hoga of thtqrnge high dose

buraaiin, \eithee giopa alr iy co@binayisi Wi’fh(éathoxE%ehﬂ\v\ﬂféﬁ'é %} a human
nsto nmethod for 5 treating a pati

|
it B atea o1 deia AGeTY SareepRIRER oF hwPap4RD i PRR o
sfneielied td progingd @Fhe@@draaleFHiﬁfdﬂi&ﬁ%ﬁbth(EisleMbé}@ére@lta?bk@%) J Clin

ol P s 2208 ke ARG Tt Numiets LGt Fofh ang 61,110, A

ty@ioa%ntuﬂaﬂﬁal Hyslngegbﬁé\c&lllbyalrﬁ)éd S¥Stregin€Ahing, suramin plasma

l e ha
'}r]&a{&%t 3% '%}%Cl . 358%@ ﬁl@e};&w ﬁé?élgtagf%?m%@ Iac(:l:m(lenlstratlon of
Emnbm\gnﬁ?l’kb\éer e filshwesk wath tlﬁ@@&bﬁeﬁ&elﬁﬂ st@f’@cfﬂéa@élcfévery 28 days
patient |oca

bI f d tration
Bl Biefie 8 5PO0% T oo ibrt G BEs At Yoo Bavestan
B%Bmaweméﬂcnnstab@l (DaWsIrOPiad]t OTh ©dhasr Resli-3Meiaen 9d; Falcone et
soprtalnstoakl i

T |
I intRi e P-4 RReL AL e Siks i ol frodme, Suramin
c&usee the fohiewikiy &oﬁcﬂwtlﬂlaﬂﬁm&?ari edtiere @afefhal iﬁbhiﬂblbﬁé}b{ c884Mpathy,

| acc tabhl e carrier,
adlieferat BeCRAEY et il s Selpess 0T end\Binddet, Cancer
cmsmbahtsmpy Hegrbbok, orggunbp 8594866) gThé m@w@hfwgﬁ@ eteﬁ-;rrw'bhthese
ed Wi
Bighed Sre. pobiseiaded feamuider case ARF ate Hmog i ingamethods
desesindd ogreirpy conprl se a telonerase inhibitory agent
concurr ent

adni hP PRSTERe STRGTITE fhe ArSons INpler FRPS. Preferably, the
Ele%wpreaset ih nhtdhcbﬁtfra‘tlohgﬁﬁlt |fs%fo|chnET|tU Ahe télﬁnﬁﬁﬁg&ﬁlwty and
riat or | oca i onal , or
B Come o pize b e . B et MRS i progge one or
rabl:eOofpr(CD)vsldmfléamt ahh-%oﬁglﬂgmﬁacﬁglty ftilfig BRIFEA, cell (R4 human
et er m ni ng

a cancer t he
SRGATR] 1fag ST @b i dable SHEMPLSH in 3 subject, 0.g., a
rmﬂmmmt |aaaﬂorq¢)rﬁéo&yéle @Rgstconpri si ng conpounds of

the I\Rl%?e it'is poggyue for an agent of the present invention to be administered
alone or in combination with another agent, it is preferable to administer the agent(s)

as a pharmaceutical composition.
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25 contain wetting agents, emulsifiers and |ubricants,
such as sodiumlauryl sulfate and nagnesium stearate,

w@goommbdooss col ori ng agents, release agents, CPEL/URL04/002609

agents, sweetening, flavoring, and perfum ng agents,
and preservatives. Formulations of the present

i nvention include those suitable for oral, nasal,

t opi CH a pichdirdPdrhisdtiméritans #86MBlase niety. ag‘éHbils |sUEdaHﬂ||1

rectal, vaginal, and/or parenteral 30 adm nistration.
They are given by fornms suitable for each

TIMPYsFEdrt AN FoBtiodsO0r exanpl e, they are
adm nistered in tablets or capsule form by injection,

i nhal &t PBAther &paetlo e vestion ﬁ%zhtyressg,F}:ﬁ'@émpgqﬁlcabpgmposmon
BnNinsfutiat iANedst driy RIdrhése '|ﬁﬁ|b’i§drfrég@ht ad® \Bharmaceutically
2004/ 070008, PCT/ US2004/ 002609 i nhal ati on; topical by

RERaPbI Catsieht FuRrabindne SGEMI(S) e SipsRos i 8P iAgount gEective to

frdfothatdIemSrac e R¥GIMY &iHeltufBY oftfie PEBSRNAR ol éhhblﬁd:lﬁ? the killing,
dosage formand nay be prepared by any nethods we

Rhdrsrprotifgeatiye £elbf phar macy. The amount of active

i ngr ey srptrefeha& AR difent AR® ipRBEnaetifical c6Rbbsién or compositions
mat er i al produce a single dosage 5 formw ||

ﬁ@r@rcg?g%ﬂ ‘B@“ ipplEictignDiontsdes densribgibitreidhat produces a

t her appl invefidrefito endephifisddd ime@iicsde PBRRUIBLLHE! RA REMple, a
cent, this anount will range from about 1 per cent to

soLteleAsRSPYIRTRN plp dUAMerSe BRIy iaugb ANgrng pharmaceutically

REGpBIbRDEHriér Om about 5 per cent to about 70 per
cent, nost preferably from about 10 per cent_to about

30 peln GBAteT FIFPRITREN EE GThamacF isehcPEIROSiPD db) Bitable for

fridfaveidlls inféetion. StrhatcoRposiBon Rfayi disd Be suitbbié @6mogdl, reglonal or
capsul es, cachets, pills, tablets, |ozenges (using a

FY%%'F@&%%T%‘O”usuaI ly sucrose and acaci a or

t r agagpBhéther B9WE@MENt, Gﬁ@ﬁH&%ce@ﬂ'caﬂ%oﬁp&QﬁM hr@p c,@f'np@lse one
suspenS|on in an agueous or non-aqueous

&h NfAre - nwmat:wtlcauv Rasptakln-Grmer 51 i uyet @?ﬁ?'ﬂ%‘" g@bo@ment the

ﬂﬁ/eﬁtrbrﬁbé%élhs Q6 rAhbp#rticles, @ﬁlcﬁacﬁihhdrisésa CHsSsN@kad gelitand a
base, such gelatin an ycerin, or sucrose and

Hisaionfic aHaop. ot (RAMST SRR Lo ASoT BUFt e forkampe, suramin

&F ppsdanrpfurtiat EMBSdiMaMEe tﬁé"ﬁvéﬂ%ﬂdpeﬂ@mﬁb @fpekitions containing
ETE‘SVI di ng controll ed del i ver a conpound of_the

§é’?ﬁp5}rﬁ'\"’)@ﬁtqr@natW?W@C%H’?Yy £§L9E?Pt66|§a§%r”%r nEnec garrier, for

BRarBEe chy K& §t§@b¥é ¥ S6teriie PRGPINBY drhBch paHRafidh. In one
t he proper medium _ Absorption enhancers can al so be

aEeadiment. Bp psePRHeles |k a@PUttw Bofbinduale 0p §80Ut §RO nm to

skout 800 R ihifn&Er, such flux can be controlled by
either providing a rate controlling 20 nenbrane or

di spefl B¢ ftyentien alspingeains ip oleraparticles gempriwng Adbererewic agent,
8¢l a témterh%'e%mﬁﬁd?#; agérﬁt A% s%Yeﬁmﬁ'dFtlji’f%y‘tlﬁ on%%?ﬁ’&fdﬁnent the

sol utions and are also contenp

e PlgAril I FaUbE08 e Pt HCumnakast BoMn A 0 about 50 i, about
FOS RREGCHAUE B (iR TSR 500 fih B atddllt 20 WY, Aol Bod Hirt B 26but 15

or parentera I On CO
gm’r]abumtdsoa)hmtﬂoabauvemwnmmhont Eﬁ@rhrmtmt ahmut v‘MOt;tm %ubneum to

g ?}g%swﬁr awgﬁ%ggt s lyou?C?CSeEt abégutSt Er%lt!) %blogto% 8 me about 2

um to about 7.5 um, 3 um to about 7 um, or about 5 um in diameter. In another
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sol uti ons, dispersions, suspensions, or enulsions, or
sterile powders which nmay be reconstituted into

W@ t@niol@os nj ect abl e sol uti ons or di spersions jRGI/URZ04002609

to use, which may contain buffers, bacteriostats,
sol utes which render the fornulation isotonic with
the bl ood of the intended recipient or suspending or

EFH ﬁgmn@gtl’?@qﬁ\seﬁ}tloﬁo p!arqalﬁgr% gaégrﬁpoélﬁoﬁ)r %Echt %omlprlses the

t'’he ef rabl et
mmoamsdeptandna amatmece:uhg@lyf ampah:!te: uauwe-o uBheppharmaceutically

ﬁéerp?amljec‘ r?err %Q%%&t Ifc‘J)rnex Ig Qiﬂ Iéo?or aﬁlﬂ%ﬂaggﬁqo%ypatient

use 0 suspen 1 ONn 0 cry st
muypheglsnala'z qmﬁswmpawoomae m(VEhUJSZ@dm/ pen@09 to a method for

I .
gtﬁ{idp?l %%@é n%}rﬁﬂ%ﬁrc%@ﬁﬁﬁmsig dr"é%'tcg F%é( lfgg%ﬁtl Er@érrgg%éclg? of the
dwslsi@hlﬂnd(aphaMIamtlcalh acoemableragrridepend upon cryst al
S' z€ Int Qr%tﬁély éltrmﬁlahllrﬂ'é%t HE m\veﬁlt él‘?rf@éf’thlle\éeé %lcrgﬁhg%%g?ﬁable for

absorption of "a parenteral m nistered T _
reministratipn fes hmtlbyt lgcallyo raglcmgallnrorsawspan@allwlgcqmmsmjgaclltaxel,

gfﬂefegw %aLd Yrﬁg?o aﬁlclé5 hlagJ f%ﬁfét@r do? g&fé[msﬁ[)r}egﬂ?lﬂgr further

oencapsul e matri ces o
embpdxmeds tha |bwemi|egrfaaitatdsem;mmgaﬂm1es& smtablfe &y, adnginistration to a

BRI P p I SOREN, BF 5ysBehaly! 6pibAding SFRRHoP BeR whBfein saia
pﬁmbpmﬂdema$mHymmmaeﬁpbmyédunthe rate of drug release

b troll . Ex I f.oth d
ool y P T e o BF U & (6 JUH ST TR oeiig. for the
ﬂr@atmdr&(ﬁnby@bmoées)Th@e@totomtainsca atblomefrasaruhlabltmysa@ér& in a

are ing the, .drug in.li
B SRR G riactenfatle, BRI o itiaitre B AreBpSrRL oo seid
Wﬁérdlseﬁshlbﬂoﬁyf@drmUbIGMmfblt&@rTbmr@llmmtgl e gelwdctoéd, cell, e.g.,
resent inventi

R AT e Gur BT YR oot 0P, iy ERG oAb, kit of the

phantrmcmuy icoRlprie® I’aiptemnﬁerasmsmhfoltbdy&agmnewmrevmue rdubsequent, or
f ormu

BB B e S5 T Rt BT TGOS Tep SR nE Gt augtory agen
efrmsileitéd i dosdyesaatd cémetsabpp*opagelyl fov dbcal ofedidmal, or systemlc

tIV kD ar mcellt i.ca QS ti
BAmpyigt 'ﬂvgﬁ ﬁb’h‘ Fra‘5 Eb‘ﬁ W r dp%’éﬁ'dszmi%‘eo%?% Jftgg, diddRosing,
anayonstagihg ohea canterfer, eigngletalmitirig thetsusteptibilif draesistaace of the
to achleve the desired therapeutic response for a 20
A€l -cul ar patient, conposition, and node of
adm nPEQWWdeOﬂcalvmdhi‘pmsttlobeIcnglptim'ng @otrpouhds op #tieé ewention may
sel cted d end

P PRI PR ge T Ay et P . Tkt et Sropf e anc

pﬁalgheﬁwﬂnaerte@r@tmCamWethastdubrmgmmts iraleasd iagenepbatingdagents,
or. am de t route of

ShestaTiag HaFbing: bl p8fuTilb 55eS Hr HrnenE e on - ¢ he
rate pbrnexaticaisi afrthefprédeat paehticuinalude onmmwsﬁtabtei fiog oral, nasal,

%ﬁﬁﬁ%atﬁg ;rapsﬁ%gf%g?{al E@Ewilqu.%fltrgﬁa \/a&%ale ran&illéar 8ar’entera|
administration. They are given by forms suitable for each administration route. For

example, they are administered in tablets or capsule form, by injection, inhalation,

eye lotion, ointment, suppository, efc. administration by injection, infusion or
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conbination with the particul ar conpound enpl oyed, the
age, sex, weight, condition, general health and prior

wore@ioaloohi story of the patient being treated, PErusionken2609

factors well known in the nedical arts. 38 WD

2004/ 070008 PCT/ US2004/ 002609 Exenplification of the

I nvention The invention now bei ng generally descri bed,

[ r I t I

s S G e

M%@@Scﬁonvem'egw A8FVo Re gFrepentediin mtpé@%ageafmm and may be
d"%ﬁﬁﬁy Rletdds WIIBGRAN ih BYER o ﬁ harn’%c?nq'h@ra%&% of active

|ntend [imt the iInvention.

dseriend dhat sandass cembiapdivite 4 ﬁﬁﬂ'@ramé’@“a weprpria@q p@inglg dosage

i wmrg%fﬁ%FHIly'HéVt‘ﬁEF beRuM J)fI th@ %bﬁ’ﬁ’th‘éﬁﬁl‘b@lﬂ&é@g%erapeutlc effect.

t echni ques of chem stry, ['ecal ar

H%‘P@By AU G one Bersipd ﬁahﬁermNNSta@@qnﬁIéwdlgryng% &pm about 1 per cent

¢ bt ‘?nneﬁnﬁ’in@rp‘)bmé'nt ohé’(ﬁlbér}fqré/dler‘ﬁhbr‘é%r%lﬁ fiohd ﬁﬁd?.lt BNRr cent to

skill_ of tthe art and are expl al ned

BPew7atgr eentimostgsefebly. fronsabﬁmt d8ker gant i/%@hvuaﬁ@ per cent.

Mani afpgnul iR ce tﬁé ||Qé?1ﬂbl’i‘gwtégi’é thr3R4i ékgm'ﬁ'%'irg%n in may be in the

Laboratory Press (1989); DNA C oning, Vols.

faym\ef eansvies, cazhets; gilis) tablelgs logengasdusingea flmrsé@@sl@s usually

§ué@?@r%05¥ad}@waﬂra dchps) &%ngss@'réﬁl%é'la&bgé a solution or a
i gonucl eoti de Sy esl s @&i't, 4);

We@ﬁ@n Flox:lv agvmqsoqrmrmegtg Iiguid, |95 @ @ngilcin-gyajer or water-in-oil

HZLQ& leRRysidrd ®r aé%ﬁ@IIX|rtoP§¥r§Erérea°s é\%ﬁlhé%déjsfng aﬁnlﬁié%laggysuch as

demc 15 Press particul arl
%lratm ansEgly SRIINaPIBUCEASS SR RCaGRIANd/on @s mnuﬂewashqwamdheﬂﬂ@
i N Molregldbamddl 9ht0s heds- theAlé%HQc?'ad‘\?ént%be ofJBHEsO.de' Edntrolled
& Sons (1992)). Materials and
ARiVEBORS BogAraountes theckigsens invieatiasy todhe bpdy. gSUCbeCi'@@Qe forms can
pBemhgal i@_/a%%ol% r&a&gﬂér%mghﬂ@%owp%ﬂ?a IM:E'I% %%&e? medium.

phar ynx Du cells, prostate PC3 ce
ﬁawpt%%@nawﬁ GeR alspm eRst iodnapasenthe dlux @ﬁéhe compound across

freCkiiiE PO off SUFRMFlux Rb& tb@ %hﬁ'éﬂé@ %y‘@tﬁ@r ﬂ%@lﬁlnﬁeﬁrate controlllng

prepared and used describ Appl I ca
mepbsanengs. d'S(H’QVSBIQﬁhSG‘Qt'VeaﬁWP@aﬂd @ta mlymem&gsx QEQ‘PIer s,

S27: 1@pﬁﬂ1eln%9@&mtﬂﬁi%ﬁ§”é%erﬂﬁtmeﬂfs %Wger‘éf §<§|Gt‘iorisnand the like, are

cultured cells was as describ
AlSp IcPRigMpigtedSs haing Wighin t@ssoem gfgvlsaa@nth»mh. b| t i on of

t el onmpRagackelicHil L¥mipBsitighs dryamd ¢§vé?1‘?|‘3n' BiitdHle OBt | phrenteral
The nodified Telomeric Repeat Anplification Protoco

equps}rag@gggmqr@grpneeqr rapre coprpgpndsreidhe invegtiongig-cogpination with
lgl%)%} rﬁ@é pH§ﬁﬁ’acte9t|6’é?lﬁle§Jceﬁt§|o|@r§érﬂ§ SRt ‘ébhé(m{snorcr%rl aqueous

ysate he telonerase act|V|ty|n|ntact ce
ﬁ@a%qmsealse%rﬁwga FHSPEREPNL (08 LTINS, 85 Stedlel pavkderg@hich may be

feRbhstititéd Xnta@rllé\@ﬁjgctﬁﬁﬁ%ﬂjtl%‘é Sled bERidn @ﬁa&[}%or to 3 §5e which

centrifuged. The cel é sus
mayépnf@@rlemeﬁ @@prmta 6&@“’@9N\thalhrﬂeh@9r5 & formudgtion isotonic with

Pl Ur ¥R iRteRded recipient or suspending or thickening agents.
In some cases, in order to prolong the effect of a drug, it is desirable to slow
the absorption of the drug from subcutaneous or intramuscular injection. This may

be accomplished by the use of a liquid suspension of crystalline or amorphous
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2 pMof TS primer, and 50 pM of dNTP, and incubated at
roomtenperature for 5 39 WO 2004/ 070008

wEAAOBR0H4/ 002609 m n. The enzyne strept ol ysPOT/0S2084002609

used to increase the cell nmenbrane perneability to
the TS prinmer. Upon entering a cell, the TS priner was
el ongated by the intracellular telonerase in situ.

! SARciht JuRpl FBLON o % b B St Y HE s then

démmd2 QpoplitsahteRFMIis bt ®nS winetli innfucromhayl dependl agerF83gstal size

dde h J i .
U8 Y B R B e B e
tiug fext isrescamplished by diaswVihgibesuspdBling thewlirudiin an oil vehicle.

t el : . . .

oL O Mo S5 IS 9 T RSB e o o

wbjat&rqom;imsundﬁ ire_bbhygr.adably wd'nhgrs,Tm%h. as\VHasexampet paflactide-
& .

LELETEY ! b Y ATER SELD BN, MO of

parsicaaspbdlynenemplpped, dhe sate arf dhugs eiease edao rier eordngtietht Examples

g0 g08 egsoae Toh el ook o oL B umpaigr) o

polg(anbydrides). Dedtinjettalda fémuuptions are( JIRF prepafdrebys eatoapping the

TR0 TR ALEEY D DYl By L0

appr oRegatdéesserighé rofitei afdadmidistrhtisre beleeted, Hter cohpoewsls of the

BlskPF sban i ek IORIRE TSl Aes BRI JoimSnaor ne
ﬁér&&heﬁﬁ@alandfn@ésﬁ;ioeﬁs cfl the 206gent Devestiorgnarcsf formulated into

_ | ¢ b )
SRkl BT 300 R AP nose
eBHB)in tiDarEXAMPLE 1 SURAM N AND AZT ARE EFFECTI VE

LELOSBIRE JOEHR 167,51, e GBS (0BT e

norhpositeoansras ¢hi ireestion papbe vaiiethsbas tr gbtaintanvamgungiaf the active
i.nhibi.t tel S S . St.udi i
TRl Dok AR B34 B esponge o o
pardicylaxpdimbl compnsitiorp rand tradde F@8Mmirdstcationnwithoub beiagttoxic to the
e?wt Its activity was conpared with that of AZT.
reat'ment Protocol. Treatnment with suramn or AZT was
i ni ti Aahedekdctesr dessigedevalavih dapémpwepon a \ariehic bf fagtarsdncluding,
I r ' fl . .
B8, B A Aot Lo, P oY o ompess,
pefhacesdeni gait bnlanide dheoht tienrode 39 adnlinistratbnudhe time of
at i f . . '
SERGRG 8308l B g Sty ML 00 dmufen o
dotationt of the trebiménts athey dnugsi woawbunes land/anchaterials used in
Eé%*ﬁ?lﬁg{lo% \llvﬁrlﬂ%te ar@é&a%rcxh%éng\gﬁgﬁay% tHL %ég,hséxn ﬂ#,%dition,
ntai ni ng suram n or concentrdations rangin rom
Qenerabiegithvanderier medical kidtory of the patient being treated, and like factors

well known in the medical arts.
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40 WD 2004/ 070008 PCT/ US2004/ 002609 Effect of suramn
and AZT on tel onerase activity. Tel onerase activity

worw4iontendi t ed by suramin and AZT in a PCT/US2004/002609

concentrati on-dependent manner in human cancer cells.
Concentrations resulting in 50%inhibition are shown

in Table 1. The concentrations required for 90%
inhibition were | g5&nl QAP ffon 41 VO

2004/ 070008 PCT/ um#@%%@g%ﬁ%?—cﬂ) oM UA

+1 +| Thegnventjorcyoy Byingagensrally Glesesibad, Gt will bey mqreayeadlly

Mu%rgiooa‘l bé r‘efé?@nc(eQOQheﬁol‘Mang(Qxatgpl%) wfu'ch %re Zr‘/dludeﬂ merely for
pyurposas @f illustration of certain aspects and embodlments of the present invention,
and are not intended to limit the invention.

Throughout the examples, unless otherwise indicated, the practice of the
present invention will employ conventional techniques of chemistry, molecular
biology, microbiology, recombinant DNA technology, cell culture, and animal
husbandry, which are within the skill of the art and are explained fully in the literature.
See, e.g., Sambrook, Fritsch and Maniatis, Molecular Cloning: Cold Spring Harbor
Laboratory Press (1989); DNA Cloning, Vols. 1 and 2, (D.N. Glover, Ed. 1985);
Harlow and Lane, Antibodies: a Laboratory Manual, (1988) Cold Spring Harbor;
Oligonucleotide Synthesis (M.J. Gait, Ed. 1984); Nucleic Acid Hybridization (B.D.
Hames and S.J. Higgins, Eds. 1984); the series Methods In Enzymology (Academic
Press, Inc.), particularly Vol. 154 and Vol. 155 (Wu and Grossman, Eds; and Current
Protocols in Molecular Biology, eds. Ausubel et al., John Wiley & Sons (1992)).

Materials and Methods:

General_methodologies. The required materials (e.g., drugs, chemicals and

reagents, human breast MCF7 cells, pharynx FaDu cells, prostate PC3 cells), the
FaDu tumor xenograft in immunodeficient mice, and 3-dimensional tumor
histocultures were obtained, prepared and used described in U.S. Patent Application
Serial No. 09/587,662, and Gan ef al., FEBS Letfters, 527:10-14, 2002. Measurement
of drug effect in cultured cells was as described in U.S. Patent Application Serial No.
09/587,662.

Inhibition of telomerase activity in cell lysates and intact cells. The modified

Telomeric Repeat Amplification Protocol (TRAP) assay (Gan, et al., Pharm.Res.,
18:488-493, 2001) was used to detect telomerase activity in cell lysate. The
telomerase activity in intact cells was measured using intracellular TRAP, as follows.
Cells (1 x 10°) were washed twice with PBS and centrifuged. The cell pellet was
resuspended in 100 pl of serum-free RPMI 1640 containing 5 u/ml of Streptolysin O,
2 UM of TS primer, and 50 yM of dNTP, and incubated at room temperature for 5
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min. The enzyme streptolysin O was used to increase the cell membrane
permeability to the TS primer. Upon entering a cell, the TS primer was elongated by
the intracellular telomerase in situ. The elongated TS primer was then isolated from
the cells and used as the template for PCR amplification. Then 200 pl of RPMI 1640
medium containing 10% FBS was added to the cells to stop the permeating process.
The mixture was incubated at 30° C for 30 min to allow the extension of intracellular
TS primer by telomerase. The cells were then lyzed and the cell lysates, which
contained the already extended TS primer, was directly analyzed by TRAP.

Measurement of telomere length in cultured cells., Two methods were used

to measure telomere length. The first method was a solution hybridization based
telomere amount and length assay (TALA) (Gan, et al., Pharm.Res., 18:1655-1659,
2001) that measures the mean length of the terminal restriction fragments (TRF).
The second method was fluorescence in situ hybridization (FISH) to detect telomere
signal and to estimate the approximate length of individual telomere structures at the
end of chromosomes. The FISH method is as described in U.S. Patent Application
Serial No. 09/587,662 and Gan, et al., 2001.

Detection of senescent cells. Senescent cells were identified by 4-

galactosidase staining as described (Dimri, et al., 1995).

EXAMPLE 1
SURAMIN AND AZT ARE EFFECTIVE TELOMERASE INHIBITORS - IN CELL
EXTRACTS AND CULTURED CELLS

Inhibition of telomerase. Suramin, an agent with mild reverse transcriptase

inhibitory activity but not known to inhibit telomerase, was studied in multiple human
cancer cell lines, including human pharynx FaDu, human prostate PC3, and human
breast MCF7. lts activity was compared with that of AZT.

Treatment Protocol. Treatment with suramin or AZT was initiated after cells

were allowed to attach to the growth surface in culture flasks. On the day of
experiments, the culture medium was removed and replaced with inhibitor-containing
medium. Drug concentrations of 0, 0.1, 1, 5, 10, 50 uM suramin, or 0, 0.1, 1, 10, 100
MM AZT were employed. Telomerase activity in cell lysates and intact cells, and the
telomere length, after 7-15 weeks of growth in medium containing suramin or AZT

concentrations ranging from 0 to 50 uM, were measured.
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Ef fect of suramin and AZT on tel onere | ength.
Prol onged treatnent (7-15 weeks) with suramn or AZT

WO e@ulot@as i N 34-55% t el onere shorteni ng i n FaDRCT/E51084/002609
and about 30% shortening in PC3 cells. 5 Conclusion.
Suram n effectively inhibits tel onmerase at | ow
m cronol ar concentrations, and behaves simlarly to

t he ke#w of SlrapB] AREA¥ Bk @/&rﬁ#rg%ﬁ%g Plﬁ“éo Y5| rklgra%e R Ws

mbmed Breyent a0d MAL B seengantretiontsiependent eapRelriabeman dancer
§Qgr t(ﬁﬂéeﬁtt%'tn@ﬁ?rre§§ltlhd‘m%O‘%’rnhHiﬁn lafe Yo in S5bRCT THENESS
suramn as_an I nh l'onerase activity was
wweutﬁ@t@as FsAuirae £05 Q0Pmighibitien weredaes tan &A grieromelarunor
cells inplanted in i munosuppressed m ce. Treatnent
protocol. FaDu cells (0.5 -1 x 106 cells in a volune
of 100 pl) 15 were inplanted subcutaneously in male
BALB/ ¢ nu/nu mce. These mce received, by
i ntravenous injection into the tail vein, repeated
doses of 10 ng/ kg suramn. The first dose was
adm ni stered inmediately after tunor inplantation,
with repeat doses given twice a week thereafter
Tunors were collected after 2 to 6 weeks of suram n
treatnent. Frozen tissue sections were anal yzed for
telonere length in individual 20 cells using
fluorescent in situ hybridization. About 10 m croscope
fields at 400-fold magnification were randomy chosen
for each section, and the percentage of tunor cells
with attenuated or |ost telonere signals were counted.
The results were conpared with control aninals
recei ving physiologic saline injections instead of
suramn. 25 Effect of suramin on telonere length in
vVivo. Mce treated with suramin or physiologic saline
showed an equal tunor establishnment rate of 100% and
undi sti ngui shabl e rates of bodywei ght increases. The
FI SH result showed a gradual shortening of the
tel omeres of tunor cells over time. In suram n-treated
animals, the fraction of cells with a reduced or
elimnated tel omere signal remained at the control 30
| evel of approxinmately 10%for the first two weeks of
treatment, increasing to approximtely 40% of cells
at week 3, 75% at week 4, over 80% at week 5 and 95%
at week 6. No change was observed in the tunor cells
of saline-treated control animals. 43 WO 2004/ 070008
PCT/ US2004/ 002609 Concl usion. Suram n effectively
reduces telonmere length in tunors grown in Vvivo.
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EXAVPLE 3 PPS | S AN EFFECTI VE TELOVERASE | NH Bl TOR 5
PPS inhibits tel onerase. The inhibition of tel omerase
wa@edauwidoys i n FaDu cells after exposure to PPSPGEES2004/002609
studied. Treatnment Protocol. Treatnent with PPS was
initiated after cells were allowed to attach to the
grom h surface in culture flasks. On the day of
experinments, the culture mediumwas renoved and
repl aced wi th inhibitor-containing nedium 10 Drug
concentrations of O, 0.1, 1, 10, 100, 1000 lag/m of
PPS were enpl oyed. Telonerase activity was neasured
by tRe—oaf+ed—agugrt{ ati ve TRAP assay. Effect on
tel gjinsrclse actijvity. TeEonmerase activity was inhibited
by FPS ilnza] 8dnPentPatLon-dependent manner in FaDu
and [SKOY-3 tesllsy Thg fencentrations resulting in 50%
i nhipi tilofh /\ég“e g. EGc\ia@ 0.60 lag/ M, respectively.
The [15 doncgnirlatians fgsulting in 80%inhibition were
| ess| t hgn—tp—tagrmr—fofSboth cells. The
concentriati pns [resylgipg in 90%inhibition were |ess
thani 10Q tap/=d gr Bolf cells. Conclusion. PPS is an
effeftie i ihebi Eor| & |Eel onmerase activity in cells.
The Londent | agilods aﬁ i ch PPS produces 50%
i nhipitijon pfetiePonePas® activity are |ower than the
conckrtrlati pns |reqdi Se@lsf or anti coagul ati on (above 1
| ag/ M) . %O EXAVPLE 4 h&R ANTI SENSE | NHI BI TS HUVAN
S

TERQVEE 1TR fantilsen$& d@nhi bits tel onerase. The
angi s%se sfugy| gorlsi s{€dgof the followi ng steps: (a)
cofisf rudti oh ®f| & seps >2aRd antisense to the RNA
popt | ad |of {HE | &b [hunmpe Lel onerase (hTR), (b) stable
tr@nsf@dtiop f| cellls W-t& the hTR antisense (or hTR
Eegsagontr)l ,| and (c)<determ nation of the ability
ot heg NTRamtTisENgEe_t¢5i 8hibit tel onmerase activity
d | nduce fel omerg $hoeteni ng. The net hodol ogi es are
tregal IGd i n Fhearft £ {S8rsexanple, by M et al.,
Cagcpr R 200B 5, Anlg $enfe and sense constructs. The
seflsg an sehse e Br&ssion 30 plasmids for human
RN& port té"lomg gedwer e prepared. The 185
bagepai r and @Zn{Fsgnse sequences are given
beT oy, o found— & agree with the GenBank
sequgnce si on No| aNR 001566). These procedures
resufted cl ones ﬂﬁag contai ned the hTR fragnent.
Sequence s i|ndi 8d that one clone 44 WO
2004/ 070008 652004/ 808609 was sense, whereas the
ot hef 4 g We¥ e anfBsEnse. These hTR sense and hTR
anti gens ssion pli&s@i ds were then transfected
i nt o| hun@n ynx [FaDJ8
s|_Jgs
5 2 |5|ce
5 | 2|8¢
£ A
= SR |EE
c’) ©
o]
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cancer cells. Transfection procedures. Transfection of
the anti sense construct used an 5 | PTG i nducible

woraetmmbdoes expressi on system The resulting clPCEES2004/602609

used for experinents. Effect of hTR anti sense on cell
-growth. Table 2 summarizes the results which show a
slower growth rate for the antisense + IPTG cells

(i.e., cells that were transfected by hTR anti sense

and treated with | PTG to |nduce the expressi on of 10

hTR) ol or syramin and AZT on:telomera langéh. pﬁ’@c@on&g_ﬁghtreatment (7-15

Wé@&?fvﬁlﬁtﬁﬂal’mnt& ADE rediité$ ﬁﬁ§£—55%%lorﬁér@@ﬁ6@&$n%jme'éDu cells,
Cgé{ed with | PTG . transfected wwth the sense and

Quifi SQershoftesyeg in RE3 ¢8llsnst ect ed W|th the antisense

bUt WCbhemisidrhe durdisin BRle@heRNinhibite- telcﬁﬁlﬂbéé’lat dw! RiFdmolar
+ sense. + [ PT and antisense). Effe

SHCPERioRs Andihshaysp spiiay do Ehef'@ewné?loraa@wmqor Al
clones of 15 cells that were stably transfected with

the hTR anti sense were studied. The cytotoxic effect
EAAMBLE 2

i 2o o Bl B SE o A5 BB
}Nplaﬁgf gﬁ?ed wi th HNTUHORBEABING ANMALS: cd with | PTG

for 43u@ﬁ’u@'ﬁfﬁ#5ﬂs fe%n@raé& bﬁ@%hﬁﬂénﬁ Qél&nel%@qnt\}’ﬁ%‘ '“Phé Bn vivo
clitaxel for r esul summari zed
%%ﬂ '}éerfsss‘?fowr?rﬁﬁ‘t a? ﬁ‘@ 'H'T‘R't%{n?f Eeé?@%raﬁﬁ IAchYifyswas evaluated by

ihehUNBY A5LteRhers Iendintil tu n@d?%eﬂ’é“ni’rﬁi]‘é?@éj |h hﬁnﬂﬁ&éd pﬁoﬁ?é@éd mice.

cytotaxicit bot h_cl ones b ol d,
i ¥d| cﬁﬁéééﬂ%tzf—@ﬂé%eidﬁelaa CFH%@Y %r%&@ i ‘t’%’)?éﬂ 3 HO'H'WQ of 100 pl)

\ﬂéi"ei impreted sdtsipebedy fEmbRe BAIBBHUAR kel hﬁwé%%hﬁ&e received,
cells.. 45 WD 2004/ 070008 PCT/ US2004/ 00260 a)

%&2%0@ ll’lj?CtlBhdntO rthr—.Ltalll\{em( ereated dagps of10ima/kg SLNa@mp The
ﬁ?@lOd&@QNQs ddininfstdedNimediatelyOafterYumdr implantation, with repeat doses

given twice a week thereafter. Tumors were collected after 2 to 6 weeks of suramin

treatment. Frozen tissue sections were analyzed for telomere length in individual
cells using fluorescent in situ hybridization. About 10 microscope fields at 400-fold
magnification were randomly chosen for each section, and the percentage of tumor
cells with attenuated or lost telomere signals were counted. The results were
compared with control animals receiving physiologic saline injections instead of
suramin.

Effect of suramin on telomere length in vivo. Mice treated with suramin or

physiologic saline showed an equal tumor establishment rate of 100%, and
undistinguishable rates of bodyweight increases. The FISH result showed a gradual
shortening of the telomeres of tumor cells over time. In suramin-treated animals, the
fraction of cells with a reduced or eliminated telomere signal remained at the control
level of approximately 10% for the first two weeks of treatment, increasing to
approximately 40% of cells at week 3, 75% at week 4, over 80% at week 5 and 95%
at week 6. No change was observed in the tumor cells of saline-treated control

animals.
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N (OcoUU LCLacaa % - 00 00UUa 75
U 46 WD 2004/ 070008 PCT/ US2004/ 002609 185 bp

anti seasg, BIR SGAMANERectively reduces telomere length in tumors grown in
vivo.

EXAMPLE 3
PPS IS AN EFFECTIVE TELOMERASE INHIBITOR

PPS inhibits telomerase. The inhibition of telomerase activity in FaDu cells

after exposure to PPS was studied.

Treatment Protocol. Treatment with PPS was initiated after cells were

allowed to attach to the growth surface in culture flasks. On the day of experiments,
the culture medium was removed and replaced with inhibitor-containing medium.
Drug concentrations of 0, 0.1, 1, 10, 100, 1000 pg/ml of PPS were employed.
Telomerase activity was measured by the modified quantitative TRAP assay.

Effect on telomerase activity. Telomerase activity was inhibited by PPS in a

concentration-dependent manner in FaDu and SKOV-3 cells. The concentrations
resulting in 50% inhibition were 0.56 and 0.60 ug/ml, respectively. The
concentrations resulting in 80% inhibition were less than 10 ug/ml for both cells. The
concentrations resulting in 90% inhibition were less than 100 pg/ml for both cells.
Conclusion. PPS is an effective inhibitor of telomerase activity in cells. The
concentrations at which PPS produces 50% inhibition of telomerase activity are

lower than the concentrations required for anticoagulation (above 1 pg/ml).

EXAMPLE 4
hTR ANTISENSE INHIBITS HUMAN TELOMERASE

hTR antisense inhibits telomerase. The antisense study consisted of the

following steps: (a) construction of a sense and antisense to the RNA portion of the
human telomerase (hTR), (b) stable transfection of cells with the hTR antisense (or
hTR sense control), and (c) determination of the ability of the hTR antisense to inhibit
telomerase activity and induce telomere shortening. The methodologies are detailed
in the art, for example, by Mo et al., Cancer Res. 2003.

Antisense and_sense constructs. The sense and anti-sense expression

plasmids for human RNA portion of telomerase were prepared. The 185 basepair
sense and antisense sequences are given below, and were found to agree with the
GenBank sequence (accession No. NR_001566). These procedures resulted in 5

clones that contained the hTR fragment. Sequence analysis indicated that one clone
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ccgcccgcet gaaagt cagcgagaaaaacagcgcgcggggagcaaaagcacggcg
cctacg 5 121
cccttctcagttagggttagacaaaaaat ggccaccacccct cccaggcccacce

B s Pt e o 5000 SR ARSTE ST a1
antisgnes aé@reéélpaag@wgs vere ey fensiegtedcigec uman pharynx FaDu
¢dnb8cdpscc gcgegetgtt tttctcgetg actttcageg 121

ggcggaaa P cctcggectg ccgecttcca ccgttcattc tagagcaaac
aaaaabegsiectian pregadugesy' Trapsfegtigreet thef amiisensenegnséivgleused an
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REMeRSur ed using the TALA nethod. Tel onerase
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Suram n adm ni stration was
activity, and enhances the paclitaxel cytotoxicity in both clones by about 2-fold, as

indicated by the reduced ICsy of paclitaxel in the antisense-transfected cells

compared to the other control cells.
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initiated on the day of tunor cell inoculation. The
control animals were treated identically, except the

W@ aroa7eosol uti on for injection was replaced bRCEHUS2004/002609
physi ol ogic saline solution. Tunor sizes were
observed tw ce-weekly. 5 Effect of | ow dose suramn
treatnment of tunor growh. Six aninmals received
suramn. In five animals, tunor size increased with
time. The tunor in one of the remaining aninmals
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by 6 weeks. Conclusion long-termtreatnment with
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185 bp antisense hTR sequence:
5"
1 cagctgacattitttgtitgctctagaatgaacggtggaaggeggcaggecgaggctitt
61 ccgcccgctgaaagtcagcgagaaaaacagcgcgcggggagcaaaagcacggcgcctacg
121 cecttctcagttagggttagacaaaaaatggccaccacccctcccaggeccacceteege
181 aaccc
3
185 bp sense hTR sequence:
5"
1 gggttgcgga gagtgggcct gggaggggtg gtggccatit titgtctaac cetaactgag
61 aagggcgtag gegecegtgct tttgctccee gegegetgit tttetegetg actttcageg
121 ggcggaaaag cctecggectg cegectteca cegttcatte tagagcaaac aaaaaatgtc
181 agctg
3

Effect of hTR antisense on telomere length and telomerase activity.

Telomere length (referred to as terminal restriction fragment) was measured using
the TALA method. Telomerase activity was measured using the improved TRAP
method. The results, summarized in Table 2, show that the hTR antisense reduced
the telomere length and telomerase activity.

Conclusion. Taken together, these results indicate that the treatment of a
human cancer cell with a hTR antisense results in an inhibition of telomerase activity,
a loss of telomeres, inhibition of cell growth, and enhancement of paclitaxel

cytotoxicity.

EXAMPLE 5
ADMINISTRATION OF TELOMERASE-INHIBITING AMOUNTS OF SURAMIN
CAUSES TUMOR SIZE REDUCTION IN ANIMALS

Tumor size reduction after low-dose suramin _in some animals. The effect of

low-dose suramin administration on tumor size was determined in
immunosuppressed mice implanted with FaDu tumors.

Treatment Protocol, Immunosuppressed mice were injected subcutaneously

in the thigh area with 5x10° FaDu cells. Suramin (10 mg/kg) was administered by
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TELOVERASE- | NHI Bl TORY CONCENTRATI ONS OF SURAM N

PROMOTES TUMOR SHRI NKAGE, DELAYS TUMOR GROMH AND

PROLONGS SURVI VAL OF HUMAN CANCER PATI ENTS 5 Hunman

iR P RS rfeaMijBot it h\i@ic@-g\!rééﬂyl fbr@%bf@%uré‘ﬂ#ﬁﬁ&ﬁ%stratlon was
netastatic, st %? [11B/1V nonsmal l'ung cancer

injlited: ore e daniof RUpaic pelt estlatien Ty eantiel agfieals were treated

iGeHtRENY) exEéyﬁﬂh@”%UFanViﬁssoﬁﬁﬁHh RShREASh #B8YEpISY&S Yy 3 p I]ysmlogm
weeks.  The_l oadi ng dose of suramn was approxihate

sgliee sRivtiAD. AWROK $reSVRse chsriMed Micsoesidt-e cal cul at ed

based=mi: ar meé‘fﬁﬂn RHAREA BT tORB} b, SSB@é/rﬁmals received
devel ope I cation 10).

SHFaiR. P‘éﬂrr??f”@b%é%m%%? insgeasgd mlﬁsvmecam@etﬁﬁwaﬂn 8he of the
rbﬁlbwanlﬁﬁ%uhnall)t Qre%b%‘échﬂ% HsestolRUt 2R dHer |22@88ks, but

these concentrations

Exa ,
té%g%qm?q' aneﬁpmpk?ter%wﬁmeafe@myrﬁe e A total of 54

pat i erdrie/udRine Ltd'ngﬂénﬂﬁjtreatmﬁt \MtH' §l!iraf<i\’nrp%ttéI%F?'Te‘?aé'e(i'Fil%lz)"(ﬁéj agent,
suram n as a single dose, and the remaining patients

GPB CaYSREPTaRIPlS HiSAPPRRAranNgS of Y19 IUMeKesomiA RRsES. 24 hour s |
apart. No toxicity attributed to the 15 use of suramn
was observed. Forty-nine g)(Atl entes wer e eval uabl e. The

OBREREATMENT WITH LOW-DOSE SURAMIN ENHANCES THE ANTITUMOR
ACTIVITY OF CHEMOTHERAPY IN TUMOR-BEARING ANIMALS

This example describes the enhancement of the antitumor effect of a
chemotherapy agent after prolonged pre-treatment with a telomerase inhibitor.
Telomerase inhibition treatment was initiated when the tumor burden is low and not
yet palpable, comparable to situation of minimal or undetectable tumors.

Treatment protocol. Female athymic nude mice of 6-8 weeks old were

injected subcutaneously in the thigh area with 5x10° viable FaDu cells. Suramin (10
mg/kg) was administered by intraperitoneal injection, twice-weekly for 6 weeks.
Suramin administration was started on the day of tumor cell inoculation, when the
tumor was of a very small size, representing minimal disease. Control animals were
treated identically, except the suramin solution for injection was replaced by a
physiologic saline solution. After the 6 week pre-treatment period, suramin treatment
was discontinued, and all animals received paclitaxel, 10 mg/kg, twice a week, for
three weeks. Tumor sizes were observed twice-weekly, and recorded during the
three weeks of paclitaxel treatment.

Effect of low-dose suramin pretreatment. As shown in Table 3, control

animals, which received 6 weeks of saline pretreatment, showed an increased tumor
size after 3 weeks, whereas the animals receiving suramin pretreatment showed a

decline in tumor size.
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response rate was 40.8% (consisting of 6% conplete
response which corresponds to no neasurabl e di sease
w@r@4872008%90 parti al response whi ch corresponds PCI/EE2004/002609
| east 50% tunor shrinkage), the tinme to disease
progression (TTP) was |longer than 6 nonths, and the
nmedi an survival tinme (MST) was | onger than 12 nonths
(Villalona 20 Calero, et al., din. Cancer Res.
9: 3303-3311, 2003; Villalona-Calero, et al., IASLC
Meeti ng, Vancouver, August, 2003). A conparison of
these clinical results to previous clinical trials for
litaxglfclarbgplafin in simlar patients wth
et &stlati¢ stage [11B/1V 25 nonsmall cel
g_can:egi E@ciga1es that the addition of suramn
b

signific yg_erhgn:ed the antitunor activity of
padl ig ax arbgplafin. For exanple, a recently
[Eeted grial [in 290 patients indicates an overall
@nse|ratle of] abput 17% (with only <1% patients
i 2Vin gonﬁoetg fesponse), TTP of 3.1 nonths, and
g nght|hg (Schiller et al., New Eng J Med,
P~

20@2)|. 830 Concl usi on. Mai ntenance of

ag o at tofferage-i nhibitory plasma
cquy tgops flor 4 long duration, e.g., 12 to 30
ksg, senhgncéd the|antitunor activity of paclitaxel
%géb pEBal idh |afid |i nproves the response rate, delays
iz opf 0Yr p$3ijol and prol ongs survival of hunman
qrgg tents. [ 50| WD 2004/ 070008 PCT/ US2004/ 002609
VR 5 % URAMIN_HAS A LONG PLASMVA HALF- LI FE | N DOGS
Spripr} & ph@r paeokinetics in dogs. The plasma
phaf ricokiber igs| ¢f jsuramn 5 was studied in four
ﬁb Fe=lggs. elatent protocol. Four beagl e dogs,
AL [g@ 1. #o0 4 Hg, were used. The aninals were
<C & edi p fhe=xgphalic veins of both front |egs.
Farpi B 6375§gnkﬁ¥g) was i nfused intravenously over
3P mwmut @s”i pto _jofre vein, while blood sanples were
oftpimed |f ;o the otiher vein. Suram n was admi ni stered
a§ prk 10 |agueoys| goljution of sodi um suranin. Bl ood
sgnpl@s Jeke|t@dkem 4t 5, 30 minutes, 1, 2, 4, 6, 9,
18, éﬁ, 480 YZhow §, and on day 7, 14, and 21, placed
ig hépar ijnPze L obes, and pl asnma prepared by
cegnfrifudati pny, Plagma concentrations of suramn were
dgt erm nddcusidgl @ gh perfornmance |iquid
cBr pmat odr aphye p& grevi ously described (Kassack, et
ab. —J—€cHromitogr—BBi oned. Appl ., 686: 275- 284, 1996).
N&n| 15 cqnpart neptzal| phar nacoki netic anal ysis was
pBrfornmed by|ssapdar/d neans (G baldi, et al.
Hﬁa'nacokinetiﬁs £1982). Results. In dogs, suramn is
stop y elininaged,SVMtlw a total clearance of 2.1t
5 SlE
£ o | E
@© c ©
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0.2 mM/hr/kg, and a termnal half-life of 13.0 3.8

day. Conclusion. Suramnis slowy elimnated in dogs
waowdok/oamoginusual |y long 20 elimnation half-|PEPUSI0LB2609

days. EXAMPLE 9 PPS ENHANCES ANTI TUMOR ACTIVITY OF

CHEMOTHERAPY Thi s Exanpl e teaches that a second

tel omerase i nhibitor, pent osan 25 polysulfate (PPS),

enhances the anti t um)r pf a cytotoxic agent
pgﬁ\ Nﬂl@éE ge! FPINIﬂE'i’bbW'ddN@éN?ﬁATlONs OF
occiﬁg@ N F{WéT | d\h bEZBELﬂ?SerIgéf%@IﬁO\é\H‘EEAND
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siemira dresoientiwas adRBEtadaby evqrsa@gyeekﬁ §h%>yadws§08e of

SLH'SIEn %ﬂ’&u@%ﬁ%d rﬁgam fl& ke GE %dé‘ﬂf'@oéé%lvxl/e?e ChESHted

["uor ou was use
baﬁeelrmtawmaﬂnpmtlcai egyetion Apphtants havedlevelpeed & Whpmication No.

PGTIREF. 1e8s hy AR M Sty BES ie

PCT/ US2004/ 002609
almmgmm ebloﬁ@ommomoﬂar@wercﬁt laask21 drysr forshondnn Braraplpiathese

c@ﬁﬁ’é’cﬁ)ﬂ S HhH eralé. Eﬁ&twoflﬁi'ﬁégelﬁélnéﬁtreated
o LIRS M ot

e resu no C tOtOXICIty at
Tamﬁrsu@oatnq@gs nelcelve%eurlawoasm sipgis doa% aaddhegpmainipe ﬁ@tlents

é(’é,@i?/e& sérggnrpﬂ/ tm: s ﬂi%ggs %Véh?d"ﬁo&@ Qﬁaﬁ tFfo tokl%pat‘(r%hié‘asto the

conc ntratl ns reqU|re to pro uce %
ugenofi suiranio mpaswfosgwgd fRarfymine pedients weese pealuriiel Hye @\f?éa"

re%ggﬁge 3 \9% s 4585% ( tlh of @A-Eamlplfé%ﬁre%%r@é%h|§‘rh&y?+etsﬁéﬂds to

Ion O a secon onerase bi tor suram n at
ne. measwn’elemasa Bheh B4 §P/<yparbai FREARSSV B corFespondsty g igast

ALAGT Hrﬁ At el traRede ptodlebs? TQQ'vJas byt Gahisng
st 7

sensitization etfect tel onerase
monthsbartotths rraadeeraﬂmwvalthe (M@ngmm’ﬂe@o% months (Villalona-

C%Eg, g?@ﬂ Q4/,082699 RS0 953083511, -2608)Viffalora-GhidrdVet ), 1ABLC

Meeting, Vancouver, August, 2003).

A comparison of these clinical results to previous clinical trials for
paclitaxel/carboplatin in similar patients with advanced, metastatic stage IlIB/IV
nonsmall cell lung cancer, indicates that the addition of suramin significantly
enhanced the antitumor activity of paclitaxel/carboplatin. For example, a recently
completed trial in 290 patients indicates an overall response rate of about 17% (with
only <1% patients achieving complete response), TTP of 3.1 months, and MST of
8.1 months (Schiller et al., New Eng J Med, 346:92-98, 2002).

Conclusion. Maintenance of suramin at telomerase-inhibitory plasma
concentrations for a long duration, e.g., 12 to 30 weeks, enhances the antitumor
activity of paclitaxel and carboplatin and improves the response rate, delays tumor

progression and prolongs survival of human cancer patients.
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EXAMPLE 8

SURAMIN HAS A LONG PLASMA HALF-LIFE IN DOGS

Suramin pharmacokinetics in dogs. The plasma pharmacokinetics of suramin

was studied in four beagle dogs.

Treatment protocol. Four beagle dogs, weighing 11.4 + 0.4 kg, were used.

The animals were cannulated in the cephalic veins of both front legs. Suramin (6.75
mg/kg) was infused intravenously over 30 minutes into one vein, while blood
samples were obtained from the other vein. Suramin was administered as an
aqueous solution of sodium suramin. Blood samples were taken at 5, 30 minutes, 1,
2, 4,6, 9, 12, 24, 48, 72 hours, and on day 7, 14, and 21, placed in heparinized
tubes, and plasma prepared by centrifugation. Plasma concentrations of suramin
were determined using high performande liquid chromatography, as previously
described (Kassack, et al., J Chromatogr.B Biomed.Appl., 686:275-284, 1996). Non-
compartmental pharmacokinetic analysis was performed by standard means
(Gibaldi, et al., Pharmacokinetics., 1982).

Results. In dogs, suramin is slowly eliminated, with a total clearance of 2.1 £
0.2 ml/hr/kg, and a terminal half-life of 13.0 £ 3.8 day.

Conclusion. Suramin is slowly eliminated in dogs with an unusually long

elimination half-life of 13 days.

EXAMPLE 9
PPS ENHANCES ANTITUMOR ACTIVITY OF CHEMOTHERAPY

This Example teaches that a second telomerase inhibitor, pentosan
polysulfate (PPS), enhances the antitumor activity of a cytotoxic agent in cultured
tumor cells and primary cultures of patient tumors. The chemosensitization effect of
PPS occurs at the telomerase-inhibitory concentrations of 10 and 100 pg/ml, which
are >10-fold and >100-fold lower than the PPS concentrations that produce
antitumor activity (Wellstein, et al, J. Natl. Cancer Inst., 83:716-720, 1991;
Zugmaier, et al., Ann. NY Acad. Sciences, 886:243-248, 1999).

A study was performed using two renal cell carcinoma cells (RCC45 and
RCC54). 5-Fluorouracil was used as the chemotherapeutic agent. Cells were

treated with 5-fluorouracil for 96 hours, with and without PPS. The drug effect was

51



U 53 WO 2004/ 070008 PCT/ US2004/ 002609 EXAMPLE 10 THE
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SURPRI SI NGLY LOW CONCENTRATION 5 This exanpl e

descri bes the enhancenent of the antitunor effect of a

chenot herapeutic (i.e., paclitaxel), by the tel onerase

i nhi bit or. r
b e e PAREFLEDA S A en i riane
oplﬁ‘dU)tL&X@ ELISAL Therresultsishaw twemPPSNaed 80 Sy @ty iah 10 and 100
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addition e @ @édoom/etéldm)ergswnlhlbltorammmm ati @y telemerasgdphigitory

si ze of. f menpt t
oHRETBeT (eattll O feetiead FETr o ARTomaR ifieating tha
tiiacHamosenditizatiac bffecmméﬂelomeﬁﬂ'e infthigors ate aaglityent r ol gr oup
received injections of 200 15 i/day of physiol ogica
saline for five consecutive days. The paclitaxel group
recei ved injections of 10 ng/ kg/day paclitaxe
di ssol ved in Crenophor and ethanol (i.e., Taxol) in a
vol une of 200 | for five consecutive days. The AZT
group received a seven-day infusion of AZT at a rate
of 200 ng/hour by a subcutaneously inplanted Al zet

m ni punp. The paclitaxel + AZT group received the
conbi ned treatnent of the 20 paclitaxel group and the
AZT group, where the AZT infusion was started one day
prior to the start of the paclitaxel injections.
Ani mal wei ghts and tunor sizes were neasured on days
1, 3, 6, 8, and 10 after initiation of the paclitaxe
treatnment. The antitunor effect of the drug treatnents
was neasured in three ways. The first was the
reduction in tunor size. Tunor sizes were determ ned
by first 25 preparing a nold of the extruding tunor
using Jeltrate, a rapidly setting nolding naterial,
and then preparing and wei ghing the counternol d.
Second, the apoptotic effect was neasured. The
ani mal s were euthani zed on day 10, and the tunors were
harvested and fixed in formalin. H stologic sections
of 5-micron thickness were prepared and stained with
hemat oxyl i n and eosin. The tunor sections were 30
eval uated norphologically for tunor cell density, and
density of apoptotic cells. Because apoptotic cells
di sappear over tinme, the density of non-apoptotic
cells is a secondary indicator of apoptosis. Cel
densities were determ ned by counting the

52



nunber of cells in four randomy selected m croscopic
fields at 400 x magnification, 54 WO 2004/070008
wEAAOBD0H4/ 002609 using i mage anal ysi s pr oceprir/@S2004/002609
(Song, et al., Proc.Natl.Acad. Sci . USA, 97: 8658- 8663,
2000). Third, the ability of drug treatnent to prolong
the survival tine was neasured. For this study, the
animals were nonitored for 100 days, or until
nori bundity, defined by a tunor |ength exceeding 1.0
cm was reached. The 5 concentration of AZT in plasna
was determned in a parallel experinent, using three
m ce, subcutaneously inplanted with an Al zet 1002
osnotic m ni punp. Drug infusion was allowed to take
pl acg—fFor—foudays bef ore the bl ood of the aninals
was |haryegted. This [ ong duration of infusion
guar gnt e¢dat hgt constjant steady-state plasm
concgntr Qf@@ ltal been achi eved. AZT concentrations
i npllasmy weg g | detler m ned using a comercially
avag l|abl ¢ ELP Agas;s%y (Neogen, Lexington, KY). The
resljts, |s rizedNip Table 5, showed that AZT
enharced tgeiingyivo antitunor effect of paclitaxel.

[ H, tHeatPent with|the conmbi nati on of paclitaxel
ande |AZT [r8sullfted|in |p decrease in tunor size during a
10-@ay followjup perijpd, whereas animals in the
cod?roé%grgup, pag¢l i tlaxel group, and AZT group showed

4&f ol % ingrease in tunor size. The tunor
si z@ otz t|h& anj ridlls _recei vi ng the conbination of
paceilt axel o4fd| &ZT Bt| 10 days was significantly
otRef dose groups (p<0.001, ANOVA
gurep). Second, evaluation of the
y |shoyed that the tunors of animals
rtat i on of paclitaxel and AZT had a

hgr density of apoptotic cells, and a
d{l omer density of non-apoptotic cells
oge groups. Third, survival analysis
(i.8.] KgpBan V#Eer8a1alysis) showed that the nedian
ting o rleach | Ar|i Bupdity increased from 21-26 days
for8the doltro| grloupjand the AZT group to 42 days
for 8t he pa?itaxel group and 49 days for the
codﬁiwatio gr pup.| The paclitaxel group did not show
tungrifrege suryivgrs whereas the conbi nation group
shoeed 2 28 tufror-|fre¢ survivors (2 of 12, 16%.
Suryi yal |o thef%roﬁb recei ving the conbination of
padgi axel Sand| AZT Wag statistically Ionger than al
ot hgr grqups (p <10.01 by log rank test). Treatnents
W tB singte—aggnts/(either paclitaxel or AZT) produced
mnimpl  té&ic tw, g’th no toxicity-related death and
m ni npl body wei@ht A ¢ss conpared to the 30
pretr gat ms@ wai%h %<:3%. The addition of AZT to
pacl i faxel 7didjnot| enlfjance the body wei ght | oss,
i ndicating that AZT did not enhance the host toxicity
of paclitaxel. The concentration of AZT in pl asma,
determ ned by an ELI SA assay, was 9.6 nM
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concentration is well below the concentration required

wo evoiomtendi ti on of telonerase (2 pMin FaDu ceCT/85S5208€@02609
Table 1), or induction of cytotoxicity (20 pMin FaDu
cells; Mo et al., Cancer Res. 63:579-585, 2003). Hence
the result of this study is surprising. 56 WO
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a 0 this- Bxdthpleddeschibes Ehe enhancement of the antitumor effect of a

chemotherapeutic (i.e., paclitaxel), by the telomerase inhibitor AZT, in
immunodeficient mice bearing human head and neck cancer FaDu xenografts.

The activity of paclitaxel, with or without AZT, was evaluated in
immunodeficient mice (male Balb/c nu/nu mice, 6-8 weeks old) bearing the human
pharynx FaDu xenografts. Xenografts were formed by subcutaneous injection of 10°
viable tumor cells in 0.1 ml physiologic saline in the right and left flank areas, and
were allowed to grow for about 14 days to reach a size of >15 mm?® before drug
treatment was started. The four treatment groups were: saline control, AZT,
paclitaxel, paclitaxel + AZT. The saline control group received injections of 200
ul/day of physiological saline for five consecutive days. The paclitaxel group
received injections of 10 mg/kg/day paclitaxel dissolved in Cremophor and ethanol
(i.e., Taxol) in a volume of 200 pl for five consecutive days. The AZT group received
a seven-day infusion of AZT at a rate of 200 ng/hour by a subcutaneously implanted
Alzet minipump. The paclitaxel + AZT group received the combined treatment of the
paclitaxel group and the AZT group, where the AZT infusion was started one day
prior to the start of the paclitaxel injections. Animal weights and tumor sizes were
measured on days 1, 3, 6, 8, and 10 after initiation of the paclitaxel treatment.

The antitumor effect of the drug treatments was measured in three ways.
The first was the reduction in tumor size. Tumor sizes were determined by first
preparing a mold of the extruding tumor using Jeitrate, a rapidly setting molding
material, and then preparing and weighing the countermold. Second, the apoptotic
effect was measured. The animals were euthanized on day 10, and the tumors were
harvested and fixed in formalin. - Histologic sections of 5-micron thickness were
prepared and stained with hematoxylin and eosin. The tumor sections were
evaluated morphologically for tumor cell density, and density of apoptotic cells.
Because apoptotic cells disappear over time, the density of non-apoptotic cells is a
secondary indicator of apoptosis. Cell densities were determined by counting the

number of cells in four randomly selected microscopic fields at 400 x magnification,
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8663, 2000). Third, the ability of drug treatment to prolong the survival time was
measured. For this study, the animals were monitored for 100 days, or until
moribundity, defined by a tumor length exceeding 1.0 cm, was reached. The
concentration of AZT in plasma was determined in a parallel experiment, using three
mice, subcutaneously implanted with an Alzet 1002 osmotic minipump. Drug
infusion was allowed to take place for four days before the blood of the animals was
harvested. This long duration of infusion guaranteed that constant steady-state
plasma concentrations had been achieved. AZT concentrations in plasma were
determined using a commercially available ELISA assay (Neogen, Lexington, KY).

The results, summarized in Table 5, showed that AZT enhanced the in vivo
antitumor effect of paclitaxel. First, treatment with the combination of paclitaxel and
AZT resulted in a decrease in tumor size during a 10-day follow-up period, whereas
animals in the control group, paclitaxel group, and AZT group showed an up to 4-fold
increase in tumor size. The tumor size of the animals receiving the combination of
paclitaxel and AZT at 10 days was significantly smaller than all other dose groups
(p<0.001, ANOVA with repeated measures). Second, evaluation of the tumor
morphology showed that the tumors of animals receiving the combination of
paclitaxel and AZT had a 2- to 4-fold higher density of apoptotic cells, and a 2.6- to
4-fold lower density of non-apoptotic cells than all other dose groups. Third, survival
analysis (i.e., Kaplan Meier analysis) showed that the median time to reach
moribundity increased from 21-26 days for the control group and the AZT group to 42
days for the paclitaxel group and 49 days for the combination group. The paclitaxel
group did not show tumor-free survivors whereas the combination group showed 2
tumor-free survivors (2 of 12, 16%). Survival of the group receiving the combination
of paclitaxel and AZT was statistically longer than all other groups (p < 0.01 by log
rank test).

Treatments with single agents (either paclitaxel or AZT) produced minimal
toxicity, with no toxicity-related death and minimal body weight loss compared to the
pretreatment weight (<3%). The addition of AZT to paclitaxel did not enhance the
body weight loss, indicating that AZT did not enhance the host toxicity of paclitaxel.
The concentration of AZT in plasma, determined by an ELISA assay, was 9.6 nM.
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results indicate that treatnent with very | ow AZT
waelowe®70098 el di ng nanonol ar AZT concentrati ons PET/URE04/002609

pl asma enhances the antitunor activity of

chenot herapy. 5 EXAVPLE 11 ADM NI STRATI ON OF

TELONERASE—INHIBITING AMOUNTS OF AZT CAUSES TUMOR
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ig\8urpriding. ect ed subcut aneously in both flanks with 106
FaDu cells per flank. AZT was adm nistered by

conti nuous subcut aneous i nfusion using an Al zet(r)
osnmotic 15 mnipunp at a rate of 5 fag/nouse/day. This
AZT dose resulted in steady state plasna
concentrations of about 10 ng/m . AZT adm nistration
was started 14 days after inoculation, and | asted 14
days. The control animals were treated identically,
except the AZT solution for injection was replaced by
a physiologic saline solution. Tunor sizes were
observed tw ce-weekly. 20 Effect of AZT treatnent of
tunor growth. Al 16 animals inplanted with tunor
cell s showed nmeasurabl e tunors prior to AZT treatnent.
In two animals, the tunors stopped grow ng upon AZT
adm ni stration, and subsequently declined in size.
The tunors were not pal pable on day 38, and conpletely
di sappeared on day 59, as confirmed by necropsy

exam nation. For these two animals, the 25 average
initial tunor size was 35 nMmB (range, 18-80 mm), which
was simlar to the tunor sizes in the remainder of
the animals. Conclusion. Long-termtreatnment with | ow
dose of single agent AZT, a telonerase inhibitor,

yi el di ng nanonol ar concentrations in the plasm, can
cause conplete di sappearance of the tunmor. 30 EXAMPLE
12 TELOVERASE | NHI BI TI ON COvBI NED W TH TUMOR

S| ZE- REDUCI NG THERAPY | S EXPECTED TO | MPROVE
TREATMENT OUTCOVE Thi s exanpl e descri bes the expected
enhancenment of the antitunor effect 35 of a
cytoreductive treatnment when the cytoreductive
treatment is conbined with
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long-termtreatnment with a telonmerase inhibitor. The
treatment with the 58 WO 2004/070008
wWEO480004/ 002609 tel onerase inhibitor can SPEr/1S2004/002609
prior to, concurrently with, or after conpletion of
the cytoreductive treatnent. Effect of long-term
treatment with a telonerase inhibitor in conbination
with a cytoreductive treatnent. In order for
telomerase inhibitors to be effective 5 to inhibit
cell proliferation, or induce apoptosis and cell
senescence, the tunor burden in the host nust be small
so that _the tpnor burden.does not reach the |ethal
| evel befq; he |t el onerfase |i nhi bitor can erode the
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EXAMPLE 13 LOCAL ADM NI STRATI ON OF SURAM N RESULTED I N

TELOVERASE. | NH
T B eb A Ll TR R Ml o AT FRses
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concentrations in the 1 I Suram n bl adder wal |
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orsamfeyscllﬂmn Thmoosizes wergbseved tvhee-weslslwe san'pl es 25
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Conclusion. Long-term treatment with low dose of single agent AZT, a
telomerase inhibitor, yielding nanomolar concentrations in the plasma, can cause

complete disappearance of the tumor.

EXAMPLE 12
TELOMERASE INHIBITION COMBINED WITH TUMOR SIZE-REDUCING
THERAPY IS EXPECTED TO IMPROVE TREATMENT OUTCOME

This example describes the expected enhancement of the antitumor effect
of a cytoreductive treatment when the cytoreductive treatment is combined with

long-term treatment with a telomerase inhibitor. The treatment with the
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a concentration of approximately 3 pg/g was reached.
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after completlon of the cytoreductive treatment regimen, would be advantageous,

as the tumor would be exposed to the telomerase inhibiting effect for a longer
30 period of time.

Conclusion. The expectation is that combining telomerase-inhibiting
treatment with conventional cytoreductive treatment approaches would enable
the telomerase inhibiting treatment to become effective, and would solve the
long-standing problem of defining a method of advantageously using telomerase

35 inhibition to treat patients afflicted with a cancer.
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613 S patent 5, US pat ent
6 lzajges@qdcland the animal sacrificed. Tlssue sectlons of approximately 2 cm x 2

cm surface area were cut from the bladder wall, and rapidly frozen on a flat

stainless steel plate cooled on dry ice. The outer edges of the tissue samples

25 were trimmed to avoid contamination with instillation fluid, and the frozen tissues

cut into 40 um sections parallel to the urothelial surface. Suramin concentrations

in the tissue layers, plasma and bladder contents were determined by HPLC
analysis.

Results. For animals receiving intravesical suramin at 6 mg/mi,

30 concentrations in the bladder contents declined from 6 mg/ml at O minutes to 3.6

mg/ml at 120 minutes. Plasma concentrations were less than 0.1 pg/ml at all

times. The concentrations in the bladder wall tissue declined from the urethral

surface (0 mm) to the serosal surface (4-5 mm). The tissue concentration at 0

mm was approximately 80 pg/g, and showed a log-linear decline until

35 approximately 2 mm, where a concentration of approximately 3 ug/g was

reached. The concentration in the remainder of the bladder wall showed little
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netho erein sald d Istering |
(c) cosareine®s, bronehagenigsatsingma, pjemablcel! garginpma, hepatoma, bile

cytor e%%cctéaqglnb&aStcﬂBrl§€%rC|n8rcﬁgc%@Hﬁﬁgmé{“ EMoABhal carcinoma,

cyt or educt 1-on ter any cytoreduction
in st epilfts) tumbs. ceTvienl sendendessicular cancsr.ing camaperRnsmakcel

admi ni ﬁhgaﬁr&ﬂoﬁ% Vdg)e S-ELIPRER 3850 cAPeihdih Pofeickr Qﬂ?d’?ﬁoma

i s regiona rein tIssue concentrations
i nhi blemltlyelmjencar&ﬂeomﬂﬁgbpm tastromitemea, tgp%@lﬂg@oma

act i vi %r%n‘ | rhteagﬁ#{eoﬁ@ | molhe Wé%%é’f hehhGlobfstoma,

wher e to s n t result
t el oneacmesticndiromay obmctandraglwng, |meowelcuma mrelargma,

Phet rasraBfBing, TBb880Me! Uk P M RRadES KiBlsHf, Sartoma
20. Thacute phadyeaidid déukiemial (ARMIey epmiema[pgeum Ieukemla (AML),
conpr i é’t‘?r?n% M?EB?EB@%%%Q%H?J‘%ML L HORE - I I?J‘cha%ilEQeukemla

met hod of cl a said t Iomera

i s adneépsicdynaghocyiic leukeinis 46kler pmnnmwymwle@kﬁewer(l”h@r Bairy
of the épllé nﬂQ {H—ﬁ_lt'_;eWa‘?ée s%m'é'”rﬁééreélog I1n<ﬁm|a (WM), non-

subcut aneo venously i nttam
intr apdegbn@aIWI}lphwmar anpeipharaly T-gedk ﬂw&%@l@aﬁ,l yadult T-cell

intrat Gﬁﬁ%‘ﬂlgm@hﬁ%gyﬁﬂgsﬂt Q(eous' 'f“c@ﬁ‘ﬁt\lnm?&ﬁé y(Cl?Y‘,L) large

i nhal a regl onal
or 1Ogtanakes dgmphbtytic @gkemhe(h%)h@ﬂytbfol@wl@mw& lymp omas,

For cas o PEpHEE SPRGoLE tatdNas & sftafoll; Bistgmes

vvhereln said tel onerase inhi bltor is fornul ated into

or r f .a r '
2 Thgﬂgme ﬁ@gdogsg'agqmplwh er %Iaﬁ]oosaﬁ%%} gpglﬁé?%ﬂsglhor cell
[ nh| bi puifaraticad cerges draam abau &vtard6 celp doublings of cells of said

tumor.

17. The method of claim 1, wherein said administering in step (c) commences
one or more of: prior to any cytoreduction in step (b), concurrent with any

cytoreduction in step (b), or after any cytoreduction in step (b).

18. The method of of claim 1, wherein the administration of the telomerase
inhibitory agent is regionally and wherein tissue concentrations of the

inhibitory agent are sufficient to inhibit telomerase activity in tumor cells.
19. The method of claim 18, where the treatment does not resuit in

telomerase-inhibitory concentrations in one or more of plasma or other

organs that are not the targets of the treatment.
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25. The nethod of claim 24, wherein said adjuvant is
one or nore of a preservative, a wetting agent, an

weepwsrdoys ng agent, or a dispersing agent. 26rPCT82004/002609
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met hod of claim11, wherein said tel omerase inhibitor
isin the formof a mcroparticle having an average
particle size of between about 500 nm 25 and 100 pm

27. The nethod of claim 26, wherein said mcroparticle
has an average particle size of between about 1 m and
120.pm TB® a&thod afedldiod 1 ofvhergiraseidntundrecarnpisesealtiélomerase-

outcon?ﬁpé dgﬁte[ libpg a cancer patient having a tunor,

wher e trea nent conprises: adm nistering to the
cancer patient a telonmerase-inhibiting anount of a

t orre

b oc TR RIS A DA AR o AP it
WO 200% G2BDE8NEITHaIRIO0Y ©D2600 mMare. ofTtie rfelidving obutes of
claim t ri I

o b FapHSREELE BRI M) ARG ary
is expm@@uemtgneaﬂa, intradlesmafa Jetravelsichiiyt, dntratigcally, duallys nesally,

of at 0 :

prol i flera \é@;% @ﬁgigﬁ%‘q h%g é“pmh? wzéc?ca%,erre&mnnally, of
sai d ttraraﬁcbrraelb' i nhi bitor has an IC50 of less than

about 10 pM 31. A kit conprising: 10 (a) a tel onerase

inhibitory agent in a pharnmaceutically acceptable
ca2ri effhe (hethed obnlab rflewherainl sgid)teldimesass whibitbois insd tiged-

sai d t gl ABEASS, i bitory agent for one or nore of
i nhi b|Féng or Iéfégl ng aberrant growth associated with

a 15 tunor. 32 The kit of claim 31, wherein said

éoneﬁ'ﬁéfnétﬁkﬁ a"cﬁé?ﬁ 1I ?h%’?e Sa {&Un?ergée inﬁhﬁﬁ@r’ri.%'?or lated into

ar maceu y accepta suramn, pentosan
poI ysubfabemprRE), soid philuitdioeadmivistratjoraccept abl e sal t
of PPS, or hTR- 20 antisense. 33. A nethod of treating
a patient with mniml neopl astic di sease not
r 84ui r Thg mathed eticlaini dnyherkincsrid tetpmersgs intikitos i pddest to an

adjuvant.

25. The method of claim 24, wherein said adjuvant is one or more of a
preservative, a wetting agent, an emulsifying agent, or a dispersing agent.

26. The method of claim 1, wherein said telomerase inhibitor is in the form of
a microparticle having an average particle size of between about 500 nm
and 100 um.

27. The method of claim 26, wherein said microparticle has an average

particle size of between about 1 um and 10 pm.

28. A method of enhancing the therapeutic outcome of treating a cancer
patient having a tumor, where the treatment comprises:
administering to the cancer patient a telomerase-inhibiting amount of a
telomerase inhibitor being one or more of suramin, pentosan polysulfate
(PPS), or hTR-antisense.
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(a) first admnistering to the patient a tel onerase
inhibitor in a anobunt 25 that is effective to inhibit

wo edoaeroese activity, and (b) second, at the tPOEUSINE1/002609
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recurrence of the tunor is recognized, admnistering
to the patient a cytotoxic chenotherapy reginmen that
includes a telonmerase inhibitor, where the addition of
e I 0 CRERR PYf &e@ioiRitase
e e N
chenotriniitapis cangiicted in Sldch Fimeanmet Hsd thst tusmagiisegapsed to the
wher e} rﬁgllag%'irﬁ‘h@fg?? I?ﬁérpblt Hieh s%QSraPEyd@J &f tuRfor cell
suram arnaceutica accept abl e sal
sur anprqllfepatmnosan pol ysulfate (PPS), a
pharmaceutically acceptable salt of PPS, or hTR 35
anti sense. 72 WD 2004/ 070008 PCT/ US2004/ 002609 35.
Bhe mFhhodstbéd of elaim 28, whetieineiais! telaniprass iphibitgisas an 1Cs of
i nhi bi t adm ni stered at a dose | evel
V\herelessgr%érﬂ %b%l%ﬁ&gpts tel onerase activity, but does
not cause a substantial cytotoxic effect. 5 36. The
t ho 33, wherein said patient is a mamal .
553 %‘&fcot%iﬁ%mgf claim 33, wherein the adm ni stration
of thea) el entsleBerase ifiibitansragenyne rRharmageuisally goeapiable
wherein thea];rl gsue concentrations of the 10
i nhi bitory agent are sufficient to inhibit tel onerase
acti viy i ra camteimercasid s. 38. The nethod of claim 37,
wher e fhe tcfl%gﬁ%ﬂ%nltor%% 004 t£8ferdse Mnibitory agent for one or
tel onérase I'n I'tory concentrations in plasnma
ot her or gamsoreheftinkibiing woredusing: abejeans géthf‘r?tssoc'ated with a
treatnent. 15 39. A method of treating a patient,
whi ch conprises the steps of: (a) identifying a
patient, which is one or nore of: (1) about to have a
ncer, Oof. 0 tinhiBi Imére of
Gt Bty oy 5P O s RS el kg oneeh
or rmrsmraﬂmrpaa peitarmaceutinaily ca¢asntaiie biado @7 i SYr @M epentosan
det ect fof i IgRhTR-
nodal i Oﬁ%slﬁétgnfpﬁi ?13) h%ﬁég%'ﬂhﬁ%lma%%%bﬁg?/l? o&f‘l@can
PET scaatisertge. ul t rasound i magi ng; and (b) adm ni stering
a telonerase inhibitory agent to the patient, such 25
that one or nore of treatnent of the cancer or
B3evenh irethofl afatieating a patient with minimal neoplastic disease not

requiring cytoreduction, which comprises the steps of:

(a) first administering to the patient a telomerase inhibitor in a amount
that is effective to inhibit telomerase activity, and

(b) second, at the time that recurrence of the tumor is recognized,
administering fo the patient a cytotoxic chemotherapy regimen that
includes a telomerase inhibitor, where the addition of the
telomerase inhibitor to the chemotherapy regimen enhances the

efficacy of the cytotoxic chemotherapy regimen.

34. The method of claim 33, wherein said telomerase inhibitor is one or more
of suramin, a pharmaceutically acceptable salt of suramin, pentosan
polysulfate (PPS), a pharmaceutically acceptable salt of PPS, or hTR-

antisense.
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devel opment is achieved. 40. The nethod of claim 39,
wherein said telonerase inhibitor is one or nore of

W@ 00ao7m98 a phar maceutical ly acceptabl e salt OPCT/US2004/002609
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suram n, pentosan 30 polysulfate (PPS), a
pharmaceutically acceptable salt of PPS, or hTR

anti sense. 41. The nethod of claim40, wherein said
tel orrerase i nhibitor is suramn admnistered at a
dose |l evel where suramin inhibits telonmerase activity,

385yt TR &Retied of &lain 34upvhessini said dglempERsPdnBiPfter isssuramin
73 WO 28hi<aiad Q8 oPlodeUsdd QM 20 in ‘i’@\lb|?31@Icﬁ“ﬁérage‘:j alfivity,

cl ai m39 wherein said patient is a nanmal

met hodPWfdogp aptkayse a\ﬁH@?"é“tH"' evtetoxig ffestst r at | on of the
telonerase 5 inhibitory agent is regionally and
wherein the tissue concentrations of the inhibitory
agent  Apemethodiof Flaim 33.9vherein R Patiend ier B98It i vity i n
tunor cells. 44. The nethod of claim43, where the
treatnment does not result in_ telonmerase-inhibitor

cohcent Pamedhed o clsin it Yereip e agptipisication 0f tgpete%mgrase
not t hphibb§eddenpls t%@@nélfyeéﬂdmﬂérem“tﬁe tl@sd@ew}%@nﬁétlons of the

treating a cancer patient, which

adm ni @g@fti’rﬁg”‘g?@ 3rp SUTfigiARldP el té'ﬁmeéaS@acmwawor cells.

i nhi bitory anount of one or nore of suram n, pentosan
pol ysul f at e é_.PPS or hTR ani tsense, durin 15 and _
after EpRpretrdnobrlaimcyfombgir the dreatmgn S DpfeFesult in

t he adgidrhérasé-MhibithosdiRaRatidhi iRi fimd er bher organs that are
cytoreductive treatnent inproves the treatnent

out conBotde rretpathefeatmest. A method of treating a
cancer patient, which conprises: 20 admnistering to

said patient 3' -azido-deoxythym di ne (AZT), such that
t Peat ngﬁ'feﬂi‘)‘?d ?fitieating artigns, Wi camRiisesHErisns 5 asm

Concen@al) at i pBstifphg apétledtwhibeisRaki®Morébe bel ow the
concentrations used for the treatnent of HV

i nfection. 9% a7abophio '?\%’@W“S‘Pr el ai m 46, wherein the

patient has@y tURBboARy at BshoRE thatSis t@grgrﬁ‘élﬂc?rbﬁddét@cted by
t he patlent one or nore of: concurrent with or after a

surgical cyt or edSRVETEONS E92RE SOMBFiSinG One AFTRONG S RadRation,

performed on thedet@éﬂdn%’ﬂbloo%ﬂn%newﬁe&%hhﬁ@ld&i |ﬁ|a3ét86l or
46, wherein the patient has a tunor and the AZ

admi ni stered to YR&SpS iprgingmedalitiepspopdsing BP‘P 6F ”IOEP of X-

concurrent W' t h reff CARGES, PETSscBALdr@MtasbSndittighiet 88b t O

a nons%r gi ca toreductive treatnent of
admm stering a telomerase inhibitory agent to the patient, such
that one or more of treatment of the cancer or prevention of cancer

development is achieved.

40. The method of claim 39, wherein said telomerase inhibitor is one or more
of suramin, a pharmaceutically acceptable salt of suramin, pentosan
polysulfate (PPS), a pharmaceutically acceptable salt of PPS, or hTR-
antisense.

41. The method of claim 40, wherein said telomerase inhibitor is suramin

administered at a dose level where suramin inhibits telomerase activity,

but does not cause substantial cytotoxic effects.
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the tunor. 74 WO 2004/ 070008 PCT/ US2004/ 002609 49.
The nmet hod of claim46, wherein plasm concentrations

w@boodZdTo00$r t he plasnma of the patient are in tPEr/US2004/002609
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nanonol ar range. 50. A nethod of enhancing therapeutic
outconme of treating patient having 5

t el onmer ase- nedi at ed di sease, which conprises the steps
of: admnistering to the patient a

telomerase-inhi bifing anmunt of a . telonerase

i %%m bi 107 ”15*&'1°Hg°¢8f?&“ 39, WaRTEn SpIddatigRtina mammal

pharmaceutically acceptable salt of suram n, pentosan
poLkysulfate (PPS), a armaceutical ly acceptable salt
oS prsThe athid 2h et 0 WHEHIE Hbe ERomisGaashof hedelomerase
r5n§t hzdimfbitoigaé;gmnﬁ& rﬁghﬁalqi dndSRhékepathk eigtud %r&eﬁﬁfﬂ@i‘@ﬂs-of the
: 0 or, en cing therapeutic outcome o
Creat | MBI 2080 478 STRERTt o iR IgoR e anagi o tmor ek
tel onerase-inhi biting anmount of a telonerase 15
I phi bi tor, ich coppriges the steps of: (a) obtaining .
aml;'arrpﬁ-@e o?%gﬁdofﬁ[%m; i?’b)”%[ﬁ)jté%ttf?ﬂj”@ﬁf Oe§nBpt result in
sanpl etelanéraserinhiditoryeséridedirbitshsf in 3g48 M4 or 6iHAr)organs that are
anal ysj S fo detter{:ﬂ‘n the | engths of the term nal
SPhRge

f r agmefiidne g Y-l onere DNA of the cells in
the sanple; and 20 (c) correlating the length of the

t el onege i,th.the length of ti required to

t‘r%éat B e%%‘?%’éﬁ?&ﬂ@%?‘f?“& WHGNGIPEIRERS i nhi bi ti ng
anount adrhiniteriah aoieasancen patiint artelbficFibeARNRbIRSry BRIRINPEF one
sur am s m& (ﬁhar maceuti.cal | y ac %pt BI e salt of i
surani A, Bgn &g([ﬁp‘llaop%a?qn suff pé? S) or hTR anitsense, during
phar nam@aﬂaaﬂohyplabp&ﬂbaghcﬁeitﬁitme @‘Eﬁﬂﬁﬁé‘ﬁt,f\ﬁlﬁ?r@}ﬁé gggﬁ'tion the
antisense transfection. . e. met hod of claim52,

wher ei Rg%%r%seplgfugg?ﬁto i%%e Sﬁml"? tietment ipraygs th treatment
det er nouicange dithe phttsnapeuti c efficacy of treating a
cancer 30 patient having a tunor with a

tel onerase-inhi biting anmount of a tel onerase

i 4fhi bi A arethoahif teatirgrecarmespitieat, sthRpscofiprisésd) obt ai ni ng

S ool PRI R ) SR ERIER 3 o e AL D, such that
anal ystreatmentdett #iendameet Readrengdhwhefeit PRashR Bdit@htrations of

fragnmepds. 35 containing the tel onere of the cells
in ? he'&%gll}lptﬁs;pa G befow the concentrations used for the treatment of

HIV infection.

47, The method of claim 46, wherein the patient has a tumor and the AZT is
administered to the patient one or more of: concurrent with or after a
surgical cytoreductive treatment of the tumor has been performed on the

patient.

48. The method of claim 46, wherein the patient has a tumor and the AZT is
administered to the patient one or more of: prior to, concurrent with, or

after the patient is subjected to a nonsurgical cytoreductive treatment of
the tumor.
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patient is a mammal. 5 56. A method of enhancing
t herapeutic outcone of treating patient having
bl adder interstitial cystitis, which conprises the

sueps Thée maB&d by c&dmaml %Jh%?éuﬁlgalats%at Béhdeairk®dHs SNAZT in the
ef fective a(rsw)gi nt of one or nore of suramn, a

phar maP@sf ehine\palientase iyhe nangreolatrangd-ani n, pent osan
10 polysulfate (PPS), a pharmaceutically accept abl e

sg&t of meﬂswod o? enhancing therapeutic outcome of treating patient having
telomerase-mediated disease, which comprises the steps of:
administering to the patient a telomerase-inhibiting amount of a
telomerase inhibitor being one or more of suramin, a pharmaceutically
acceptable salt of suramin, pentosan polysulfate (PPS), a

pharmaceutically acceptable salt of PPS, or hTR-antisense transfection.
51. The method of claim 50, wherein said patient is a mammal.

52. A method for enhancing therapeutic outcome of treating a cancer patient
having a tumor with a telomerase-inhibiting amount of a telomerase
inhibitor, which comprises the steps of:

(a) obtaining a sample of said tumor:

(b) subjecting said tumor sample to terminal restriction fragment
(TRF) analysis to determine the lengths of the terminal fragments
containing the telomere DNA of the cells in the sample; and

(c) correlating the length of the telomere DNA with the length of time
required to treat the cancer patient with a telomerase-inhibiting
amount of a telomerase inhibitor being one or more of suramin, a
pharmaceutically acceptable salt of suramin, pentosan polysulfate
(PPS), a pharmaceutically acceptable salt of PPS, or hTR-

antisense transfection.
53. The method of claim 52, wherein said patient is a mammal.

54, A method for determining the therapeutic efficacy of treating a cancer
patient having a tumor with a telomerase-inhibiting amount of a
telomerase inhibitor, which comprises the steps of:

(a) obtaining a sample of said tumor:
(b) subjecting said tumor sample to terminal restriction fragment
(TRF) analysis to determine the lengths of the terminal fragments

containing the telomere DNA of the cells in the sample; and
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(¢) correlating the length of the telomere DNA with the course of said
treating.

55. The method of claim 54, wherein said patient is a mammal.

5
56. A method of enhancing therapeutic outcome of treating patient having
bladder interstitial cystitis, which comprises the steps of:
locally administering to the patient an effective amount of one or more of
suramin, a pharmaceutically acceptable salt of suramin, pentosan
10 polysulfate (PPS), a pharmaceutically acceptable salt of PPS.
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