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A fourth aspect teaches methods of enhancing the treatment of a cancer
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(|'e°é"re &% Vivo). As used herein, the terms "agent"
" dr ug" The' copmpoondsdof, the! mmntlgmh@\@rmgye\muable 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 celis are killed, in vivo, or can be
used to kill cancer cells ex vivo. Thus, this invention provides therapeutic
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cancer using various art recogni zed di agnostic or
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such as by oral or intravenous adm nistration.
Simlarly, "systemc" concentrations refer to

concentrations throughout the body, such as found in

circulating plasnma. As used hereln the term
wpheniwemsut i cal |y accept abl d8carrier" is aPCT/URB4/002609
recogni zed and includes a pharmaceutically acceptable
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adm ni sterl ng conpounds of the present invention to
MRl & In AgefalduRe fisldor arepesuskacted tp e sersied with enstastases,

C aprefratignant'lesions) slgesh GoRPPeSMd NS tunidHtyba Blidh Jsod’rostate for

(cjwas%esé I;]&trl on to mammal s, e.g., humans. Wen t
§3“5f the pr esent |nvent| on are adm ni stered

as phaﬁmdlerea‘altf@ tern ieomamhlirden” ea grm witelyaesgni3€d i iyart,
C r ti

Cgﬁf{eg@% Iﬂiﬁ‘b%ﬂlfap@r totgleméys %n% Ji@f% %B%ﬁ% } %ﬁLs fﬁoanpa?gﬁt TRE
pr @P%PESI‘Ve‘%mS‘eF & 9@963"615""&6&’1‘%5 |usle gPrRsinting ef pplpation,
WOr 2R3ihh Oclas (d.d., RGEV 332 QR4, PRZ@EH, ultrasound sonogram), Tp]e
L ARG £8h by SR fuf b7 23TRMy BRI TRLL O

arnaceut i calt Ty aec
hé’ﬂ@ﬁm is anhart regegnized i u't@oetpr of the clinialecutiese df thel disdasélavhere a
i bORARA |m ? og {(s% thde Qs‘?ﬁall tﬁ%garc‘ burgen is a

rabhjits, cats,
PP@?’%‘fer Rragostia ﬁ'gﬁﬂ'lr'l*fﬁ?rsbq“?ﬂf'l ig oo “Fﬂ?f@ﬁ iparelaionshinato i they

o _a ledhatity focltae tlﬂiftﬂlfowﬂeq:‘altlérﬂdWhhé’htﬁ\ﬂﬂrpéﬁi\is &ﬁ'ohergfo@‘ﬁteha tumor

B ]
- cellular enzyme or

: h
e B B Eha, 1% 693 b ke i dsneiah il pocain e
i $uniar.cand divet danag that parl heycaesedaoy dreckuinor e dmmteht de®drhinants

Uge ﬁlne n&ﬁé?‘ hassbiifed %tﬁ%het O RERS Sor re?én?;g %, &It te{aatailc tumar,

enzyne acti vi

. - ngewingtin the b&w garebe lethal #rp %49 i few emnn@ters;mmlq much larger
C funenwindheeliven dsvisdeaeanatss thielaRAe Hefice, ASetHEIAGMBESURIER. for a

20

B ol AEBARE B 1 o R o e
i hwden fora Iqatlemfp\ntbnelsgchometq;tases ally) the activity of the

enzymead Gded nf%'ré!ﬁ ethe ]térnﬁ%yﬁérﬁﬂalﬂe '?e%rg 'to ttlgbe a&rﬁfn ratlon of a

' |nh|b|t|g1 oner ase" refé

Ry 4

®i "ﬁﬁ'ftmatf 51798t wilkRe W'Qﬂ'lbﬁ’iﬁeﬂ‘&@teéﬁ&fyhﬂwmf%bled

.exuaidsehy caal ofl émraverious bdrfiniblyation! S Sifatyl esysRfid iceskedtRtibhs

25

30

<5580 SEEF 0ok o S e, o
t he avAs Hepsl heretmdhe téren {tharmageutichllyo icceptablec eairisr ds art
d edee Hn@ qné?ﬁ'de@ s Pﬁbrﬁ&?eui[d%hﬁa@c%ﬁ@ﬁlf qﬁitgfé% bgogrépg&tl&i\agr

et al, BL;Ga har m
2¥Rge gifitable 8’5 P?mméﬁeﬂﬂgrﬁﬂ’mpla\e&?f thehreseatinéention to mamnelgual
cel | s AsqisB@ hérbia, tﬁb%&ﬁﬁaﬁmadé@t&ﬁlrdo gkt ﬁ@lﬂd&tprgratlons

: FranBURlef s fagieenes: Mg % ot

S a0 For Bt Riei oo Eitelsn 7 MymaPe. Ve tES gyt

t hrgsent inyendias @re 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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the antitunor effect of a second agent, e.g., an
anti cancer chenot herapeutic agent. 25 The term
"“chenosensitization” refers to an increase in S
antitunor activity of a cancer chenotherapeutic agent
WO 2004i010e080sensi ti zer when c&%par ed to the eowUs2e0a/002609
activity of the cancer chenot herapeutic agent given
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Ofteldri S dctiVity BRTROMBER to SadUc SntidRFadiGiySensi ti ze the
tumor cell to a cytotoxic anti-cancer treatnent,
while at the sane tinme providing the additional

b mﬁhdedafeldnm.téy lhmmoh hetet BteredUctive Tmsp w ity, and

0 Aftor SRR 2o bt Bgie flerblly Rine dGus? ypE Rpfbonce o

r égiamimin tnlasatamhttelex@eme -inhibitoryneancerdratioMPIuring and after
anRghRekon! ﬁl'totr&fucﬂfe tfe%bﬁgﬁ?fnr%ﬁgte@q thof! Mnka%? dela ed tumor
cont1 nued. doubl e treat nent bene am n
and PPS represents an unexpected advant age
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of a treatnment using these conmpounds. WO 2004/ 070008 .
24 PCT/ US2004/ 002609 Chenoprevention By Tel onerase
Inhibition In a fifth aspect, the invention teaches a
nmet hod of treating a cancer .in a patient by
waaeemnTogisng a pati ent about 280 have a canCECT/US2004/002609
harboring a cancer that is 5 too snmall to be detected
by conventional neans, and admi nistering a tel onerase
i nhibitory agent to the patient such that treatnent of
t lpwtn ackextandeg thevsunitivabiimedifh hubam cacerdtieits pTiess| thissaspect
a Ve I

el | ftene v Blofiden (RED 3t bl MEeariEtR'f 2 ognoer
p&PHRDb] Bﬁ’fefab'&t AomagMmehl cqmnnlcasactr@n'gtermg bloo 8t uontrent a

u l‘tHe\‘@eﬁtfca@t &Helktive é?ﬁodnﬂa‘&hﬁ&lrﬁ%? Bfier t&orBleraseXinhiitor, dufilg

S a0t Fm B o e S st voatpen gan
C ha cengicelr excisin b timas an nemrsledieat tredtinents aa.g e radiation dhesapy,

g?égrﬁ{%gér&gg &Vot&&#p‘[amr {hQ&g{?' Oﬁi%féfﬂlf KL ete%%{%%gegnhibiting
| Eaimentds givensinsighe sk thablpe ey by s exposg éna (egpgraserinhibiios

akpy Qlakme cBrQ!eﬁﬁétlohltﬁBttlst léﬁlcowﬂ tcnglloﬂﬂjoe tBldinerBY ld’Hthloh <'IW ﬁlm%r
ita or . Vi

al
L EORa bR Ao R ot i aestisevoraituela of B el e
| morecprtferablyhit ddast 1kl 20huycles off prdlll'dmtfoﬂr wedrefeftedmethbéis the

Sﬁﬂgﬁﬁlo fof Qhe %We?%seqﬁhllén!a? dtﬂ'l{n %Er m?h d?n rii%r%tlon of a

etec
t aﬁ@ﬁpxw segémrr e'ff@reythgrmtoloxmdﬁglmen wnllp'leéwrtb@ turaar oagl, in Ake

‘apafeieindaKaahy &rovnae Eﬁf@én?lea@@fﬁé Fb?"tel&ﬁ’éraéé‘#ﬁl'ilﬁf&é M result in

? gélr%%@ﬁ‘loqet foCt ab E)ﬁ/gthesqﬁlagal H@rﬁ@t\\/g? rn&cﬂﬁe ceII death and

- p lsmmapos i |aoothémmuohmenlemelhcﬂmﬂnme fomoasiss ie asdomplishedby

ass ssing the
i ¢ arﬁxtot%@rra@weaﬂ%team@eteﬁ rfed.uhecto dpperlimiiag foxisity inuthe cancer
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*cﬁ%e%ﬂ@cﬁrﬁno% o"afgfeot; Emrrgs%qnmpﬁqamfngae red aﬁter

occurrence

?ﬁe@iﬂté‘s wméhnsatot &vas%aﬁsert | 'Phéf&bbl?r}i 2 mtas¥GRHisitob ¢
ect .inLtla

BTl o o A EoER IS Tl et P COmNRENe §1

1 tatomerdserinhiitonis dootinubd Gatideast séverahwedkshmantos, \wedrs, d@ioregy

25

25 In a sixth aspect, the invention is
preé?%ggﬂg%fﬁﬁ Rat ?n patient in remssion, after a
Yﬂé???th@}f

succes¥Apiligantsrdisgp sugmin apd PRSsepswitize &ymor fsels topdetexic
t h@atﬁl@ﬁtb Elich RRInBST chbmathergpiPsridotiafidn (U.SKp&ént Appllcatlon
Ve i Ia I rec nt c cer (;J
o Sefal . O6lsRr DEk bbbl Hitesr SRR of M5Sk SPHPGRYE 2
| gorpbiation of thisetwoegpmpewnds,f can bk ruastbtoosessitize the tumor cell to a
/ ,
o EfLERE SRROAER Sreathill, WAL e W B NS pibvial 11D fifonal
migenefit of dphibiting the tetl@m?r@@wh\aw.sandmepcq @rornm"w the sharieping of

: e%ﬂ&l&ﬁérleé’ AR IcEMpIBEhn o thb %;&btsﬂc cafBéH tdath¥i€regimen, treatment
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tistically ontracti a recurre
ol e PSP el for ofiEeiyeiaer pEtgiy, Buooninted. fHe
4 dauble- ticatinent B8GAft oflSuramivViEnd2PIEB! fepreSeiis al Enexpected advantage

PS;IZ M%Q\Pﬂlr%qags%%ompounds



" telonerase inhibitor. The telonerase inhibitor would. -
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patient would benefit froma treatnent with a

effectively conbat the patient's cancer if it
reappears. This is especially so for an agent of
wondoamtooasr no toxicity to tB® patient, as POT/US26M0ELER
for a favorable risk-to-benefit ratlo Suram n, PPS,
or AZT, inter alia, at the |ow anmounts 5 needed to
inhibit telonmerase activity, are minimally or not
toxic to the patient, and provi de such favorabl e

ri gk-to-be (.é ? l{,meraselnhlbltlon with hTR
an eg'é’ﬁ’seé'e é’ e %"%f%"e’e 891 ¢ he present invention is
based lor fiftheaspgns! the dnventionfteashieng meth@dtaf dneatingam sdnser inen
hat@ﬁ! 5y%dé4&.fymgta%t.9nﬁb&ma ﬁa%e%aﬁa‘ef- mhmsﬂ.@P d SlRb&that is

["oner ase enzymne activit In vit
nEﬂS’I sl te be Setegter by ceevqnﬂ?r}abmem W%‘P'ﬁ@&?ﬂsé telamerase
ohitibRery abérmrty Eheapatient such Thutdreatinbat girtes earicer oy prgvéntion of

h f ¢l
| FaRAr PR Ry A Ries, BB L LR EnRhonal methods
L tondefiens tumarsTare rphpsicabimgthods @gp gelpationh @athalpginalimethods (e.g.,
PBS@@?UM&%%‘?@O N°%r r@xﬂn&hms(gi ol raQZEATyécﬁﬁ BEYscan,

asma concentr fl ons bél ow t he m cronol ar range,

e u@rasoumﬁ SenogTaiMin dapHication o1 painats the 2 el o aHE arcangeror

OH@rb&r@%ﬂluﬁ@aéotaMnb& &h vRH bd @ch&v@cam,cmbmtaaﬁg BQérharkers or
r eat nent

ho h
B R R MR kgt 87 RS bigb jHB00 G, prostate

aspee:rr c anugan g?SAa)Ithatyst ahozel thetnonmel §miteft4egiml, butrmaymet have a

bR IBRe bARdal b xxmnorwrsabgrbgwms&memﬁgrrran%x ol

.15

urgl ca tore tive treatnment

a@ffirievet wayld dﬂﬁ"“@fe 2 é‘!&bn‘d‘?'ﬁ@%" pinfhe fermatian erotha Prasepre; of a

© SlchitePbf 18 g&iatate whild Bhelabzbitelof phyRRal detédiion tirficate rtied ehe
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:_ |nh|b|tor ca

L&\ 6|J15a1a)ftr§me&esg}all drnllngq ?r%g%,%g gla%h Aé Xno(flj[i%'re%grg)i;rjle,'I a feginale

a onpg@nt nohh eureentiyhieavingrar detectable tirorrgoald hgyseca mutatiereindife BRCA1

RCAS &Qsﬂﬁ:&gﬁda strbn§ p{e@ﬁﬁ’ds’tlbfn féF’fﬁbWe%l@d’nﬁﬂt of a breast or

oner a rovi de effecti
. ﬁYﬁrBP £31or. cCOereatt rrea?sngﬁg me °‘F§fﬁ’o‘?55%%l’19§h%\’kel'h°§§ getymor
I aeautre:d:elaﬁd tHe/ tobinburdent abe leineidied Tredtmant of Buchi attents with

' ﬁa?algm rase @HﬁOE/Z%gleﬁtanuﬁd Q%ﬁb?t'gé]{%gg% s%d (Mltlatl snze of tﬁ)]e tumora

s ould atidvermsny tmor preliferaiion] aygiéschefase the rﬁurnmburdéq &MO\dlé thieaten
sweg{eglyanggvgfpggﬁg&thed&%@dl ng on the site of the

treatnent. For exanp a patient successfully treated

for a '§@pﬁ?ﬂ'? pgPesh thswafea*eon is %@ﬁ@%‘? of dreatind hPajientdin reRgson:

gggﬁ';a ﬂ@cé&ﬂ@h’l’l‘éafnﬁﬁi?&fshz%gdrl’;eg gazhg%rgmmvhmuhd géiiemaémaﬁs 0na
v

7 Pt TR f Selsiabinaa g of REGEE cesy i pahEb, & pafel!

t haﬁte&foombgemma@detuﬁee laaget Btealiigpherea wnﬂn Alédiroen ofrdnavenous

Peyd og)g?s%t\amskv%ogﬁ%g%g&u@{ Rk g'érgwwcﬁst.hs 1@%%‘%’dand

Into th transur et hral
i 9eab Predpisonerhio0r ks @gd fPl&dofﬁerlea%%‘dl siewiy teothisseatment,

Ple@tndfy sdhicom irarfisdicH) wWailll Gave L4ty Bgh oifshcsé of dohteacting
ngcrggu?Jence of the cancer (Armitage, et al., J Clin.Oncol., 4:160-164, 1986). This
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5 or nuscle cell layers of the urinary bladder, and
thus inhibit tunor formation and eventually any

recurring tunmor. As another exanple, in a patient with = -

el evated prostate specific _antigen (PSA)

WO rwedmecat i ons and hence sugéect ed prost atECT/ES2006/602609

| ocal adm nistration or inplantation of a slowrel ease
preparation in or near the prostate to deliver one or
nore tel onerase inhibitors can be used to reduce the

1PatieRansuf l@cneﬁthn%n{j@i@étﬁem 2aElomyaEy MABRIrC The 8 nserase

Local adm ration el oner ase, ibitor 1S to
irbbis vl skt SomR BP PalotE GREGR ¢ hoTBRE P Tiee
t espatially sb artanagenttofminirhal oofio fokicitytte thatpatient, aslitprovitiee for a
nf%‘loratn gi-tB%eﬁeqﬂélhB Snratnﬁ'l Bﬂgrcﬂ% IIHE}'Q” Q t}‘e low amounts
or ot her or gans ~are not
t n@ede@m@h@lt Momqﬁ@setacé\awn@rﬁtmlmmhllysora\gb@élp t%fhet Rdient, and
PpER& duch RAV&HabIE Ask-tb-Beib@tb.Oon 15. the discovery that
| ocal adm nistration of suramn to the targeted organ
resulted in telonmerase-inhibitory concentrations In
t Medomemgeinbibitionswthed TR antigense5 to 100 pg/ g) but very
| ow c 1
og/ nf %2%% th @%ﬁe@ﬂ%f tig%K pé%i ?méﬁtlbﬂsibgb%d PQﬁﬂRprﬁn@arﬁ’s findihg

ess mnistration o | oner ase

m nstectianaef cells with the A Reantisegens effppidely iaiBischie delorieses
oénﬁﬁl@‘ a@fl\ﬁ%(rlﬁwt@n Th@fl'ﬁxcfégﬁﬁérﬂeaﬁéhcé Fefiniiat the thTRAGiskRsd fke

m ni.strations
RGP g EATPIpdr i JE% PR BrePeT feRied Sl ct Shtiing
utionieease bytragfectivgatisavithdtbdRtamtisenses t hat t he. | ocal
adm ni stration dimnishes the possibility of toxicity
of a telonerase inhibitor to other tissues that are
nbew«pge AZht ended targets of the treatnent. Even
t houghn BR elgfihl éébédt Qﬁe mérmo@&aa{eeme @Etoe ﬁorttmc doB¥S bfEAHATC
adm ni stration

" Rke plspe oOpenipus IS e dpoomdan BhGR B gbd £ TPETNEe
t edngeyeo as@batrdandsErt dn yne embedinerdt AZIns givenHo reacancermatient,
PRlENbtRer {c@orgpane/mﬁo% tE?éﬁfmlh Sndther e%b%@ﬂ'\‘éﬁtt ' ‘iq |§3 lven toa

exposure arln or gans
r eamere:atmé awmglqahaﬁoradqq% rnegtéﬁgfr iR pather @@aeqlm@m AZJy
OfslyRen it ®, B3FRMFently WG F fter S B0nSur6iedl cRgedetvetipainentit i on
of other tel onerase inhibi tors, which may exhibit
toxicities after system c administration, this
ativeahsdmiaistrativtofitelomirase éthibitorscto @ targSiFite iog pfgancance.

I'n anqp @eﬁlntﬁrg%ggdt,@ggeﬂ%élla’s@Inﬂﬂltd:) Prean (b@radﬁHﬁlﬁ@FeB)IocaﬁW&

i nvention can treat bladder interstitial
c{rgionallysnasy thgsife efa Kowadwror Q5duan oferf Wiesg thgcprsnt ofulyre
VG oeiREkbe &f QQ1HorAd sE’ﬁEbtUSZ Q%io@ﬂl? @QRinistanddefelon@rase finhibitor

' f
M e eteBtvesROPEEY chnepeds Budheels Boliseust olae? n®
t bxiafig Ubi ihe cadntinisteatioh sitee al.ocal) agministnatiorh aeign gnjectlon or

drﬁqqg'ﬁat ohME&H %% Iih tﬁé fd?fﬁdof 3 depdl! ?JEflnéseg ot rQE&Ye! &'ev%ce

e'r I'ng ent an fective anmount
oh@lmatmrmasofre@ue am]snrgncal pleagdyas clgpending on 46 st fhthe

Sabitmefht. ForexbmpleNa pRBsYtRaadRsaly\tiddteddabe a (Jdp&icialaladder

har [ [ | I I PP
pc:?ncg}a gfehlilggh g(;:rgde %oﬁﬁﬁ% 9 ! %g kr?om?c’naregnal?lfng tun§0r but would be at an
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Met hods for Inhibiting or Reducing Cell Gowh In one
aspect, the invention features nethods for inhibiting

or reducing cell growh, e.g., aberrant growth, e.g., =

hyper pl astic or hypertrophig¢ cell growh, by 10
VOA04L810008g the cells with a% | east one cytPCEUNI004/002609
agent and at | east one telonerase inhibiting agent. In
general, the nmethods include a step of contacting
pat hol ogi cal hyperproliferative cells (e.g., a cancer
Celé\ba)edvatattistlcin rigkna turhor aécuarende e & uch racpdtientpardeviceethat slowly

t; fesh
: %LH E é {éﬁm@garesglul]l'ymbl‘: iet) % pgrio t%ﬁ&véé(k% c{r %o'hffwg 4F ﬁe&% could qe
kplpq:qdr@rectjysmﬂqq thepiriagy rladden %U@Sé@#hrﬁé"%éﬁmo r 'dere@ﬁsed
Clohferds8 irfhibitbthvsuld Foﬂde eﬁe@tlv\é'lﬁlfﬂ?(o@rcoﬁ‘déntré‘tloﬁé)to thé mubcdll

Bg{r ‘?5& %rlrl%f?ggp 11%\! E%gqnﬁtrl %\%F}ﬁ Ei&t ?urqq{efor%lahon and

t eventuplyuanycrecegingrtumararAsbanotier exanpleuh aopatiantwittelewted

oBpale lochl, Fopor (94 Lipmr it L o, 15008 b
peangernlocal pdenistrgtiony as pmplandation ofa |§l°wrf¢|S$ﬁ$g}3f%ﬂaﬁ§|Ph it 9r\near

t fhe pRIBMEI ol dRr one 3|0mere tel&h&gﬂeﬁnﬁlﬂt‘éfsccah i yIBI® Buce the
the tel onerase inhibitory

i ca ents,
&@H‘fe‘gﬁ}?dﬁé ?R“i‘q"f%féﬂ“%?%ﬁ'ét”'?% agent is preferably
conbi necal vddirtinistratiyn of theitelomg@sé infhibitorais tth eir@ideuteiomerase-

e{nﬂ Glfb'iy &F\@éntﬂaﬁgﬂﬁﬁﬁ%%iﬁg H%P rﬁ % gfqht{ t%atrﬁgn? tI:uPIioeTs Iﬂgt

er, a en

f eﬁed He reselbwﬁﬁlﬁ@erawmhlbméqncmﬂqmm:alpsrm‘vg@rmﬂser oggaps that

aa}talnm thé %Fdébs%f%e?‘{%ﬁﬁe‘ht s PR bR Bledst |nlvedtiBﬁ‘iskHa§é2{o?|
%Elsomsr seII i nh tor ant i net apol | tes, ﬂ-?téé%
i |

dFEPVERt a'a'PR‘illaﬁ'E‘lnﬁﬁa‘é?Q puramingfp dhetar gﬁtﬁdrﬁﬁgaggfé
a@bmetase«n-ma:lttb@ odhcentnationd mrthmgrgetetdhusmess(o gnalto 100 pg/g) but

t&ﬁf@%&rﬁae%tmé A?‘Q@'Xm&'ﬁ? ﬂﬁ Bla&né’dg%t 81, hﬁl%ﬁ@?s&n ti body
agai ndocH egninis rﬁm%ﬂhertéle@gfta@? @ylbltca@éﬁp@taﬂm@ﬁva@iamer

 AHRRIS routesATHdMiniStRAE0S Ohe JAlaMaaI i§ Eilhalt e RUItRe need of

i RGBS B g fefelnyeragp ribPR R cgirdous

Lbl&t@lmdnmpmboveotherrma@ge ig thet thenloeal taétdl,nlsaatubn [inghishea kiey

S &gﬁﬁff&f' ttgxmﬂp&’ ? Qel%?ra%éqﬁh‘t\)mrq{)oafﬁé? t@glfé?st th¥‘1h§rg V@g '

onerase inhibitory agent

' 20@&5‘@?9‘@9‘8 of thepieimes (Ryen ORI toxigiirsovase apmaéent after the

e£ stefC ¥drflhistrdlRn &Y loW VISR of AAEIBMERsE InhibitérN 6, gf gurarh’ﬁ Ethat
ﬁ]hl trati 0oses 0

2B AR ag g Spmer sy Rors B 8 bug] Sanfer L e
a(pant seei Exampley 7). @sredattion olioedsuné of son-tuioebedrhamrgans will

Cﬁﬂgér”r%uc%”ﬂwe éhEHée hE?Q%@h&Qen"sfﬁ@i%}eQ&%t bPBtrf ra?é %@ent

cts man cancer

- (eccyrs, Cangidesing tf@ arpek:cemmozetberstﬁmerew l@blb@rm@@guwwgmbﬂ
V‘lot(leltléé"'@ﬁéi‘@%t@h&t écﬁﬁlhlgﬂatl@rﬁ tRis aHVHHPéBefW&ﬂh HO2f eftn geater
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chenot h erapeutlc €. g. hair | oss, neutropenla
i $lWCBRRal  epi t hel i al cell sl oughl ng, etc.).
_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.,



Met hods for Treating Cancer . 10 The nethods of the
i'nvention can be used in treating malignancies of the
vari ous organ systens, such as those affecting lung, .
breast, |ynphoid, gastrointestinal (e.g., colon,
weatoanjoposand t he genitourindfy tract (e.g.pCIUsacmi/ad60
bl adder, testes), pharynx, as well. as adenocarci nonas
whi ch include malignancies such as col on cancer,
rectal cancer, renal cell carcinoma, prostate cancer

a?ﬂ{cﬂfn éfﬁmbr%ﬁtahwlc@ﬁ bburﬁrmeSfomﬂaﬂa Iﬁatﬁdtl ?Mlds £ glowirBlesR
0 e n can nt es

o derisd, THE Mhedas BE Frlnen Bsrarmrs YT ¢ reringa Rl hagno
c Biaddze iriterstittabdnd iecimpibented dpy , lodallp edrpinisteing fo the patl_ent an
MYRSAC Bint H Qr%sé\'rrﬁ&g%f iR s emmsmaufa&c%&gae IsGit of

sarconsm, ordoma | OS&I‘COYTH endot h | 0osarconm,
5 | melar@n@sm rRobiggiate PE9. # 9*??&%9%5406'&@6%#?@!% 3¢ o FFSire,

synovi oma, nesot helioma, Ew ng s tunor,

a rh S , gastrl c cancer,
e@&%ﬁ%ﬁ%&l’wﬂ%?’ﬁ%@f’%% @é rectal cancer,
_ pancr datohe aspEat; ditg mimneexskatuaamathodsmnnrmltlnganwucnng cell

 PRARARLE, SANERK ordihf"d JonbaRERte of ARl SRy

n cancer
10 cgortdctingnthe celisiyith ablaast gnepitpreskiptive Besr ancb%;ﬁqﬂ ieyelomerase

C%ﬁ)ltlﬂé’ BBent. 2t §éHRid),tRd M\eﬁgﬁﬁﬁ&lﬂe(‘é §epef contactmg pathological
st adenocar ci hom, nedull carcin nE g Bq%ﬁnlc
C hpmermRUlRasivn GHIRIO s PoToH G BN Chi b e e
c&hibltmg) agent whinh isoeffecivieno raduce eramhibitctha prodifietatigroofahe cell, or
c%‘%erbgm in I m s tunor, cervical cancer, testicular
.. canc ? carcinonn, small cell Iung car ci nonm,
- 15 pon- snﬁtemre,sem methers cambe parioreed an) gl culits Ocg. i Mo or ex
e epﬁvB h&ldadlbe Q)@Ff&lrrféﬁrm cely |!>rQsIQﬂt ina&Subfety QY tas part of an in vivo

rnﬁwu' L ﬁlé)?‘o 8%!’?% L 2 pﬂ%é%gfﬁé? c%'he(ﬁpu? %%%ﬂ oron
Olothgoai'ﬂmairsogjbctarrﬂ'he ammcagll ttmmeUtmefmmmaess of the comblnatlon

r@%gy of e Bhent FRRHS RS HETE gy ol 1J%%%/ 00_2609

- --?0 Thlshmhmnw of prdicangeragentyn al so can be used to
- Ihnhl tb'Whlﬂer tthéelglkl%ra%@%hﬂj‘t@r\oﬁdgeﬂfcaﬂ seelitllized alone, the agent is
.~ henat qpoi eti.c ori gi
. %4?36 cormlneéir \gl{l’h? 8yt8tom? a?ﬁ‘é‘g&’é a tﬂgl’lap%lﬁlﬁ h?c éfﬁlﬁf & ?regmr
Cﬁah&xbémdehf eadfoof the agentecalone, hvepr farttent thesevagenisonay be
' C?J?%%mk%%dtﬁg uh%?tarﬁﬁ&lhcé}f q/eﬁé Qe“& 'Eﬂl%lelloﬁbule agents,

. - disorders inclu
- 25 piapeipemeiage IléU'de'ﬁﬁf% temmerasadhﬂr@IW@+ agtyn?}a@"kéu Ritalicy
( MMiektors @@Iatlﬁg{}ég@ﬁtsclnw&lawms dgentls capable(dEikerfering with a

(revi ewed i aJ, c

GG FRERURER PaGS) Bie GO iR BT g 6 pDepthomene
Weaige,hancantibbdy dgatrat grdwibyfattbrerecaplers)pagentsnibitupiemots wpoptosis

R e T A e Rt
30 chumnhecrosisfpdiorely surgery, @uwaélﬁﬁoa (CLL), |
Using the above strategy, the enhanced, and preferably synergistic, action of

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



10 prol ynphocytic | euke'rri a (PLL), hairy cell |eukem él_
(HLL), and Wal denstromis i ~ macrogl obulinenma (WJ.

Addi tional forms of. malignant |ynphomas contenplated =

by the treatnent nethod of éhe present invention
WA ayeweo0shut are not |inited non- Hodg kirGT/82004/002609
| ynphoma and vari ants thereof, e g., peripheral T-cell

-l ynphomas, adult T-cell. 15 | eukeni a/ | ynmphoma ( ATL),

cyt aneous T-cell, rﬁ\: nphoma (CTCL), and | arge granul ar
| yRRRYRSy e efficatykefine aplicamer agerie rallowing Epndhes Berinistndtion fof

C ddwelp dodet eathrfécbrh%ré Bﬁhééél%lgéﬁé ﬁ—lom?‘t 8998 subf&hbfic dose e of an

| d
bl R SR poed AR Fethe iy i corbination s edscngribe
e dnduption of sidey efféctseid aosutijentayuch @s g.humenx baree patightt i (613!, @ny art
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p&PerRgtherapauc. nd e §ﬁ5l'955c'@wr°neungmt%m epithebial dtell sloughing,
treegt ed with a conbi nation of paclitaxel, carboplatin,
and | ong-term suramn, where the suramntreatment is

~continued well after the paclitaxel/carboplatin (
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ceased to respon ternatively
ndFYfaPIo2p eWSte“P‘-‘u n§libane eth@aﬁfftfémgr kiag e dredst, hlyaphoid,

C gadtiomtdstiog (@fg. JeuH, tr@é@urﬁbeendﬂh%Fdeﬁftddﬁnar?r{gc &{;@ prb&at!

S not her e
O A A LR A M,
| §U°!1ra§an°@d aanten, @ciabnéncaatenelrbeofcarembmambl'&ﬁthtBQ:ancer andlor
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'I n st IElxbmplﬁqI betid wmRAPAtL cihBe %%@%cl&b@n OE, ﬁ’or&gﬁcblﬁgt
e breaéw ance who i's treafed a

-.'co i na o?ar%%? oPIPBLSRRIRNAe  OSIRGRBAIC SREGOMa, shordoma,
faaerleanaaeuom aand | @ dtdrehi ssammma, or ayrmﬁbgldbaicbrﬁﬂ

ofymg?%gfdékﬁ%ih@lioéam.fr no@dfa, |nRds e‘ﬁgm}as%@ﬂgs tumara

rlel a examfj ject I's a pa
28ANesagromap fhabdemyosarsamay gastricorpapasx peapbagsal chnser, colon

I—ERSMonmu reofat apesrepansheatié antdr SbRfeandérl Bvatnhl? Ealﬁx%ﬂt biBstaad
clitaxe

S or, Wt
CI sg? aﬁéme Jn%st' |°FT°eéﬁEfrﬁéPa%§5q?‘B?‘i§ skil, gangep; kiaip cangar,
b%fwamfa@& icelhtcakginomaa deebaneeds gland reatcimiral ipaplialyOtRehdtha,

C@amg? ad%@ar{:ﬁorﬁé e@&t@@en%atré?noﬂ'nacfﬂ@mu%}gtc%r%mof%a bronchogenic
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SPEHRoMS,; renpleced l?sfceé@mar bepgtopat bilerfluckgardinam, sharigdardifoma,
Csnhﬂmmaaﬁﬁ'lyona!\bﬁtcmsmﬁ N&7'S entr, LRt al Q4R &dstihr Riincer,
q rt& éja% ouraci | Fucovorl n, and |ong-term suram n.

u inoma,” small cel 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, Iymphoma, or Kaposi's sarcoma.
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Met hods of Administration In a preferred embodiment of

the invention, the telonerase Inhibitory agent is ;15 "~ =

::adm ni stered system cally. For exanple, the sel ected
agent can be adm ni stered Ear enterally (e.qg., -
wWobewvmmsousl y, i ntravenousky, i ntranuscul Briys2004002609
intraperitoneally, intradermally, intrathecally,

etc.), orally, nasally, intrapul nonary by inhal ation,
rectally, and/or transdermally. In another enbodi nent,
t he t eTmethsds of tﬂenmmmelsag@mbe used &diAhibit Sriredugd the,gédlith

" _ e S
é:lf Q SQ* Af%erggtoﬁo? rrllc(r%ﬁ@{’ e&r/% qariglirn% ggesrp%eéﬁcr ))/m(pﬁongc r erym%d
t eeaaes.narr 9o Pregerser) cells rtherapfr oEorahsf@actel. yihe present invention
| Rbhtahames ﬁhb'tﬂéatnﬁht oftvglﬁHu‘.% fi“ylel)ﬁld d'lsGrd@f%%chﬁfng?Eﬂ?ﬂ?ﬂ Iﬂﬁ% to,

t he et hod f Hrt er .includes repeated dosa
s&fde pypmyeloi fleukemya %F’d\élﬁt acute, qnvelpg enya rlevkemia fAMIay and
f ehtohiermyticgenmsdeukeln @ML) Zfev@w&ﬁﬁﬁvﬂﬂ@b nlar(sggﬁ) Crit. Rev

di Ki
b Rl N i R B PRk iepresth
armsthed, tﬂﬁluq!m@utagremot timitesdg éndcate( lgmphoblastic lebkenfio (AL, whicta
phﬁl’u@@@ Blihkdga! ALq_Omhﬁéagé‘)AL[)e AhoRie %mp‘ﬁgéytlg)fmﬁ O(gEL é

fp}/oil ci.an or vet eri nari an

PR ISRBIMA (2L o skerTEe ALY, fnshaldepsieom

: t In@troglebplinensial Wit).or der to conmence the desired
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et 1 RSl AP Ghomés, rabP PRI M st

3 method/ afishe pagsenipeation inclidaecbutl gre aok limitetbtop ndosledgkin's
awnﬁﬂsms a% Jahgnt’s. rw@r@éf' 8L, gselnbhé??ff Baft B, géuuw%en

ent  owest 'dose e t oduce
?F@F%mé/mpemm K%Td% ;cutangous Tr-gel Axmphame é‘ﬁmlt)q lprige @ranular
suyhjpaﬁttytnclé\.n@m;a(ceﬂcer Such an effective dose will

Conor oyt ASRRASes: B LEed RROR! By PBOEbRESELRRR. Bruse
t nerthiejeriemiasf lymphemas) Hedgkinism drseaseaarpbmale;nancm ofl uncertaije
gﬁh@&uﬁmhghwgﬁoﬁ &SWG&B?&Q% aftPm ?r 5' %?51%!9 e cell

, hore pre er ab om a out to a
S';!fénas crtain W@tclcrawcmﬁﬁ?%or&r@ﬁ@%m y f rom about
o 10 t For 2Rarmible, &h&Tgukipet chrgbe bfpatikds it don-Ehall cefifiCéanye,

gt ¥ 11958 i o DSk 3B, TPl RS 61T Dl SE T B 25
aWheTRi the euEamia éf?&ﬁmﬂél'?y cmtma@b welbraften thej prclitayelicarboplatin
t Bérﬁ&lﬁﬂ"ﬁ@theeé& td8e Qﬁ’s\énntﬁﬂ&d gharbidbns iof dHlb'-rtela@éast%Ql@lty or

ﬁ In a, refeﬁr:i nbodi nent, the telonerase
FRapse the pRlient crasrd 1P f&ﬁ??“f’hé‘tefgﬂwﬂm Patigntyyithcnonsmalh cef
cnung eafdentarobe tréaéd with 8 bmbifatidn lof femditabihd)icisplafi, @HE foage
aPeH\\éLilr%%?n but is not sufficient to produce one or
(i) significant inhibition of cell
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. '



proliferation; (ii) significant cell death in hunman

and/or animal tunor cells, (iii) a 15. neasurable
antitunor effect in a subject, e.g., a hunman subject,
and/or (iv) cell cycle arrest The determ nati on of

- wbhepsvroms cul tured cells cadObe det er mi nedpovidsaooo@s09

system described in Exanple 14. In a preferred
enbodi ment, the telonerase inhibitor is suramn and it
is adm ni stered at levels such that the plasm

Conclerht §titanBiReOdxafmple ik @ursjéb%ad Be arpfeﬁ@nwrth Hﬁ}a@'@&@brﬁ@dt

resul t b ohe O ni.ficant c
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r%t@ﬁﬁ SEhh I FHI%?&T%L 'rmile tHe GibjeBViS!a ﬁaﬁ’@ﬁt’ withf advBfced

concentration mn IS I‘OVI In cul tured
ctereasé canger that pyerexpregsestiecHERApY %’tﬂ°9e“§t theagrfesfed/w'fh
Wcéﬁ%énd%r%ft%ﬁémlramlﬂtwrth eakithof Plelikeltondispldtiheat ed

ccul'tured. cell o | ved '
of! CCYERuE b SabuRL i Rl B Bopae DA ulneR g
_Cmétbstetgpcrtomrecrl:ailclascer.emm ] tmatadalmth apsombiriatien pkiripdtecan and

B CaRaRke ok i Oln {)Fé’lrﬂe ] Samp OItHeoé’MbEGt Erae?éﬂ@ﬁtr\krth"\écf\@nced :
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suram n. ni1s adm nistered in an
arrmrﬁan@errawhcr estrﬁateg with @ cobiratian ot Brflrrpyrag |'e(5'ﬁ°"r°ﬁ?rg'=I"ng
f|5meﬁ§bg},|5m.p 001 to 100 pg/m, preferably about 0.1:to.

70 pg/ M, even nore preferably, about 0.5 to .30
~ oo pglm . The phar macoki netics of 30 suramn is
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CMetheds eftAdpsinistoation t ri phasi c concentration decl | ne,
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over 168
Ibe dmjaistareds

t o about
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for repeat visits to a treating physician. Similar .
cQPEM-ati ons can be perforned to identify the initial

. sur anilmanttise etbodieentytee methed furtadrénciudels raeaied dospocsiihe
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CONGERLT @ eqweﬁd QJcESém&r%% err@ﬁrnﬁéreat:rsew belbw, at i ons.

'\t énance doses to a ] ust pl asma concentrations
for later’ treatrrent cycl es can be simlarly
cgbgdgbwegm,enkn a pr eferred enbodi nent, the total
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96 hours, refer E eSSk t han, 400 pM day over 96
(P eSSt

hibfease “ﬂﬁ @Qealﬁ}tl ct is achieved.
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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 12:16_6'-175, 1994). Based on pharmacokinetic principles, a



concentration in the tissues intended for suramn
treatnment is sufficient to inhibit telonerase
activity is longer than 60 days, preferably |onger
than 100 days, preferably I gnger than 150 days,
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Slérhaumj Be Mhirlidhéred tdhe V\ﬂ}%HﬁQq; A fo WRIeH heldfhaSibh @Mt ichs
adm ni stered or over ich the suramn.is f

nefleRining o glout AR Hg/mh £GPaHND IR @bowt 4 we/BTh (YUY evep g8 bayrs.
| mme 8- hdsdmortﬁwwe aasmmasbhdéeﬁ ¥s ﬂfex%ﬁpteoaﬁfhmm?eemfeh@l is

H&%gyy Hé) ed fglhr%Bgéf&ggtsg % %/tr Ege;t)r{y%gtﬁr{rgg nﬂgnv%llcufétlons can be |
er@ff@rrna@ nyldmtlfyethe frdtial SLOAMidl dgse,to pelivdranenyeierrat si@arhin alasma
15:Qnéiﬁ&‘§ilon§36\%ﬁ 3(h@P&é§1rE@ﬁ@atrﬁm9ur5} ﬁ? gl;ﬁgiﬁ%eﬂgrﬁgidrgget%tt% gtgjust

pre erably nore than two years

ortN&pisEs ceprentEstiops later treAtment evsleseanbeisimilainsaiquistedy ed.
Met hodm dqseférréd?dznhﬁﬂﬂleﬂt upe tcﬁur@mnﬂnté&p@sﬂa@nﬁ%é BRsma

10 2Pl L 60 r¥a T S BB o St £ 0 Wb ever

cdne days; ass dTanoEf 889ciiMdaayl O@r 8¢ /days, less dtaersaLl0yuNbehyosveB 84
p gj’af@ Ies@fh‘é‘ﬁ Q 'b@@ bM—a?? oy 26 gaysp&éfgilaFl T%E Fh al ra% El(n%?{gr}{ver 96

bel ow

o hois zwarﬁg'vweéhawpewwm@ﬁmgmefemm AN b

: V\/Ichh over (Qﬂmemeﬁptéidéb@ IbﬁsetﬁémtpM EH'WOV%HQ@I%LRS CBPéff&'ablﬁ less
or after

- ed bhef

" tgrsagngd 0iHH-G aper o h8PrsaPrg}ééafab§qesl§ E 74 B'Qﬁ’@ér""eragg?er??ﬁ"s
. orpreferakly lesy thane209cuM-day tvee &6 rirewrs,. préfaiabig| ledsrthad $50 uM-day
pro@@r%tr\%drshﬁ'ﬁféHblyslB&Whémﬁfo uM-85 hodfs g?icgﬁ]ow pté?er%

V\E[‘ \Rﬁé@l ntravenous bol us suram’'n doses of
R Rl VIS %H@uanﬂhe {3 suramineRxpogiyre, taﬁeexpressed in -

S Wivsdzg Lie mtproduaidstiting Griug bR sn& BdnceraH®@ Y in uﬂlrdwiie get@. average
= FLAR vk SR by BB AL i

Itra@trﬂantwa guhjert wd 42 Hirohsuramin foF foabdays wedld pasult inladtotal drug
pg&gﬂs.)re oﬁsz ﬁdmrsggﬂgu%r dose admi ni stration. The

nmet hod s P he "art use h| qh dose suranin, either
al one 'JF efar’? Ye SHIBMIIS; a5Wingterad in an ameupk that ssulis In auplasmea
f @bncanttutiomof (265 HiEH nempg/mwrefarwme@ethaf P LGN Brefataishless

i f ded

2 SRR bl IR by B B A G
etprefgrably lQSEQI%)ﬁJJg@h and n@stmd:feralﬂy legsAartDRQmMIKI ohs, U. S.
Pat ent;, iy r&d ém@&i?mé@%é‘féﬁmérazg%h$w)ls sthaminy4Al Gcl?é time

suram n dosi ng schedul e ai ned at nmal ntai ni ng suramn

pP&aFROVeE ditintheatiramiy isecrdmitistered o var BHighpye furamin is

C @iafhitiied amftheamasmatdoaéenﬁ@m sufitienttth mnmfteibﬁmera%a%@tmty is
mﬁ over the f subsequent

o St bPGinnl SsiotE pafe Wb aaf B S SYER Moes Pefareoly
subd@quﬁnt doses are adjusted using the Bayesian
phar macoki neti ¢ net hod (Dawson at al., din Cancer Res
4:37-44, 1998; Fal cone et



10

18

C 20

25

30

al ., Cancer 86:470-476, 1999). At these doses and
chronic treatnments, suramin causes the follow ng
toxicity in a human patient: adrenal insufficiency, |
coagul opat hy, 20 peripheral neuropathy, and proxi m
Woguneromsakness (Doer and VB3 Hof f, CancerpCT/us2004/002609

. Chenot her apy Handbook, 1994, pp 859-866). The
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adm nistration. Still further, the kit may al so
provi de for the prognosing, diagnosing, and/or

staging of a cancer for, e.g., determning the

susceptibility or reS|stance of the cancer. (
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. inter alia, the activity of the parti cul ar compound of
the present invention enployed, or the ester, salt or

ami de thereof, the route of administration, the tihe . ..... -

of 25 adm nistration, the rate of excretion of the
warenewbdr conpound bei ng e%l oyed, the droTAIS2A/002609
the treatnment, other drugs, conmpounds and/or nmaterials"’
used in conbination with the particul ar conpound

enpl oyed, the age, sex, weight, condition, general
hedutiafdtiomntbpjsai by lotimh oalointh@itoayd eéctdlhiey papposnéridaei mhe

G556 8B s Ry i 8

E>peaRgred by @ay msthods welhigown iethe rtof AHaemaayy dhe iagvounteiactive

b angnetiicpethar @&nl s ddabiel %ﬁi a c'taﬁleWnEt'enzh@o pRbGce’ £8H4Ib Yosage
e ng exa

AT B Beeral e e 3 eppoent ot Beiceh,p Lierbpeutd efect
i |Gensrallyabutoh o hundreti pencens tecirsouandll emge dnmaabat 1qfer tdne
prt@ st mhé?)?' @ﬂé 'p%ﬁent o'fs?]&i[?%m?rr & erqoﬁrefellgbg Qrg gt 8 bdPcknt to

I nvent rou
otaH@-FWi) BRI P dNesh preferabiytfiommabattlD ser cent to H@ut %ﬂ Res eent.

I nvent Fd?ﬁlulthnls dF'fﬁ%‘ lﬁVenﬁ&N{lﬁ’tBEIé @kl 'é@l‘ﬁmé'trgﬁb%smég be in the
m cro 0

uI ar
10 BB B R R e il PRy, Rebndes s, Bovbisetbasis el
- hlsgtrasedalyd avdtia lor dmagaoahthl)i powidbe, gl’@lnhlles obr hha sdliitioanst a

Oaﬁ%‘éﬁs‘?c}?% Eﬁ gquelé# r ﬁddﬂl\%ngou%ﬁ o, %{) ?ﬂ]i? W e(5 o \H%tgr-m ol

\id Rylsieny oFay %Fllxwlgabmmooagzpasnl@s éus(rm%gmert I8, such as
Clgetiirtihd gly6drH; or lu@bsd a%d aéa@nas\hnd@r Qé/ t%uth fshed gﬁ@t}\fe like.

i Har | ow. and Lane, . Anti ies: a Laboratory o
15 (Tog) RBGTE) FRI PRI ddpd GANRTABS G RIBV R chRt
- ( Nblvery Gha tompdotind 4f3Bel preséntimbention tdetieCholtly. DB i do8ddeFdims can

( %eho%ds Hlﬁﬂ%%sﬂﬂ}ﬁ[gl or) dm%%%g% NRa cglgéo%qjgﬁd'?he #38?5% &1‘3{% |
pAPEIRtGD amayce% Fan i'snb%#ﬁ?d%'ncreassshe(w okt compeLRaIoSs

Ed; skin) théatd &f3lich Rix@BO 8O Edntrblidd WP ke balidiRy 8lrf8 Yont@flSy
~ Ausu & . Sons terials .
-a

1992
na F%Sradéspe@i@ﬂél’eaﬁcmﬁec? %HS‘FB'!QEI @g&ewgt)n% 8 ed -
- mat er i @dhtha(ngc fprmuldiiong,ssye ©mdmentsa bewders)l soldibns aad (heniks are
h r ceIIs prostate; '
P88l SR AL o sBR LYK it
i mmno"d@rm%qeema' rogwositiens of mlwsnf@@aFUItablmfor parenteral

hiagrhifietedtibhl ERRErE bee Slthab B@ﬁipouﬁ’clseb? %Qrﬂ/egm i §&ﬁbmatlon with
cri 1 ONn erl

25 OGP elg Aty Aeoep bt ytpties spRiip SRUSOuS o7 Nopadquous
2 8d@tions/lippensions rstispensibnsg Dugnwﬁitfns,cm stenilecpawidersahicherhdysbe
I
 $ERoBAAGICLRAR hRpkhi solfthe B cBiGRhd: oCHRl S8, wilh
c 8@y C‘P%r&h‘é@rs&l herteriestatst salutgs whichTepdenthe |f¢ﬂnel@tlorfne¢tmw1thc

Rﬂi@%ﬁd OtRY ihfehdetrb et bidudseling dritfiRbniAg agivts( Gan,  at

al . Phar m Res
30 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
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30 nedi um Drug concentratlons of 0, O 1, 1, 5 10 50 -
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and AZT on fel onmerase activity. Telonerase activity

was i nhi bited by &xempiifitatiordofAElInventian
Concenﬂé"'iﬁv%ﬂn&eﬂwdo%fhh S?r%@g %e:gmﬂ)légaﬂ \ﬁlﬂ%e'fnoreﬁ%eldﬁy

Concentrations resul n tion are

i Wndeigiped by referenceds Mecteliowing exampleaguiichedre finsfuded gperely for

gbb fpBids! db Mu¥yRitien bfeRaih BsHRcts AndVbiBbRING of théRresent invention,
2004/ 070008 S2004/ 002609 +. a~ +1 4+l LPL co

ciand ﬁ’e"Rf'?}e"‘Eﬁ%t?/'"HgH epveniioio cha r CNCL U.2m 40
co CD Throughioot teCex@nples,-un(eBs ajherwisedin@icaed)Vthe practiag 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 Mania’tis, 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
.. vPress, Inc.), particularly Vol. 154 and Vol. 155 (Wu and Grossman, Eds; and Current

Protocols in Mo/ecular Biology, eds. Ausubel et al., John Wiley & Sons (1992)).

s Matenals and Methods: .
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_ ~ General methodologle 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 et al., FEBS Letters, 527:10-14, 2002. Measurement
of drug effect in cultured cells was as described in U.S. Patent Application Serial No.
09/587 662.

Inhlbmon 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 uM of dNTP, and incubated -at room temperature for 5
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m2 EvocC a-a In 0

CDhfUa ~ NVU d CCVDO0) alAcqg (3 U
cv O N(D120 a) _ O 2 (D LCM Cco CEUW
2004/ 070008 43 PCT/ US2004/ 002609 Effect of suramn
WAAE00AP7P08N t el onere | engt h. 46 ol onged t r eaRCRAR2004/902603
weeks) with suramn or AZT resulted in 34-55%tel onere
shortening in FaDu cells, and about 30% shortening in
PC3 cells. 5 Conclusion. Suramn effectively inhibits
t ehianThasmzphe | straptolyaodoas uséed e emdrézsslel theScellamembrane

b - Si | . | £ i nhibi
AR e tS el U SRR i ARGl il o
| Nirg iRtrapejilar ielomegasensit. BEDRRalagateg\T RR(imersyasthemisolated from
iTEHH' &l$ dnd @b@a}sfman@ae fo? b@Rgaﬁ{bﬁﬂcEﬁJ_nQ PRESS00 | ofélkl;l@li 1640
TSP "R T 81 B g h e B e,

The mixture was incubated at 30° C for 30 min to allow the extension of intracellular

S caca r N +i
V (s
O

- TS primer by telomerase. The cells were then lyzed and the cell lysates, which
contained the alréady extended TS primer, was directly analyzed by TRAP.

Measurement of telomere length in cultured célls. 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,

2_001) that measures the mean length of the terminal restriction fragments (T RF).

~ The second method was fluorescence in situ h'ybridization (FISH) to detect telomere

signal and to estimate the approximate length of individual telomere strictures at the

~ end of chromosomes. The FISH method is as desc’ribéd in U.S. Patent Application

" Serial No. 09/587,662 and Gan, et al,, 2001. R
 Detection_of_senescent. cells. .Sehesc.e_n't cells were identified by 4-_-

" . .galactosidase staining as described (Dimni, et al., 1995).
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_ ~ EXAMPLE1
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 hﬁman

" 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 pM suramin, or 0, 0.1, 1, 10, 100
‘UM 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 yM, were measured.



";'jneasurlng the telonere |l ength in tunor ceIIs |nplanted
" in | munosuppressed mice. Treatnent protocol. FaDu
cells (0.5 -1 x 106 cells in a volunme of 100 pl) - 15. -~

wer e i mpl ant ed subcut aneously in male BALB/c nu/nu
WP@ae04/07p8se m ce recei ved, i/)y i Nt r avenouspeTyL0ioasn9
into the tail vein, repeated doses of 10 ng/ kg
suramin. The first dose was adm nistered i mediately
after tunDr |nplantat|on with repeat doses. given
okt suraiisand 7§ BRISS ackieifye Telonkrasé edivigfizer 2
t %hﬁnté!lﬁﬁjl"sﬁraﬂﬁn aﬁHrA@T'u'ﬂa c?ﬁgéﬁ?ﬁ%%néendgﬁt%ﬁﬁﬁ i ﬁtﬁ#an cancer

secf ns were analy

Rl PR Bob e TS mhib RO EtbaR i Tabigit The
hgbricentiatiortsirequired¥op80% hBibiibrewds REARar S05thid@nRiar. 400- f ol d
magni fi cation were randonly chosen for each ‘section,
and the percentage of tunmor <cells with attenuated or
| ost telonmere signals were counted. The results were
conpared with control aninmals receiving physiol ogic
saline injections instead of suramn. 25 Effect of
suramin on telonere length in vivo. Mce treated wth
suram n-or physiologic saline showed an equal tunor
establ i shnent rate of 100% and undistinguishable
rates of bodywei ght increases. The FISH result showed
- a gradual shortening of the tel omeres .of tunor cells
-over tinme. In suranin-treated animals, the fraction

- of cells with a reduced or elininated tel onere si gnal . :
-remai ned at the control 30 | evel of apprOX|nater 10%y.

for the first two weeks of treatnent, increasing to.
approxi mately 40% of cells at week 3, 75% at meek 4,
- over 80% at week 5 and 95% at week 6. No change was

__observed in the tumor cells of saline-treated contro
~ ‘ani mal s. -WD 2004/ 070008 44 PCT/ US2004/ 002609

" Conclusion. Suranin effectively reduces telomere =

”'Iength in tumors grown in vivo. EXAMPLE 3 PPS IS AN

EFFECTI'VE TELOVERASE I'NHI BI TOR 5 PPS inhibits

":telonerase The inhibition of telomerase activity in

'FaDu cells after exposure to PPS was studied. .
Treatment Protocol. Treatnment with PPS was initiated
after cells were allowed to attach to the growth
surface in culture flasks. On the day of -experinents,
the cul ture nmedi um was renoved and replaced with _
“inhibitor-containing nmedium 10 Drug concentrations Of1j
0O, 0.1, 1, 10, 100, 1000 pg/m of PPS were enpl oyed. :
Tel omerase activity was nmeasured by the nodified
quantitative TRAP assay. Effect on tel onerase
actIV|ty Tel oner ase act|V|ty was i nhibited by PPS i'n
a _



.;concentratlon dependent manner in FaDu and SKOV-3
cells. The concentrations resulting in 50% i nhibition.
were 0.56 and 0.60 pg/m, respectively. The. 15 _
concentrations resulting in 80%inhibition were. less
wnaowmoospg/m for both cel$%. The. concerawusioeneso9
resulting in 90% inhibition were | ess than 100 pg/ m
for both cells. Conclusion. PPS is an effective
inhibitor of telomerase activity in cells. The
concentrations at which PPS produces 50% i nhi bition of
tel omerase activity are |lower than the concentrations -
required for anticoagul ation (above | pg/m). 20
EXAVPLE 4 hTR ANTI SENSE | NHI BI TS HUMAN TELOVERASE hTR
anti slense i mhi Qi ts|tellgnerase. The anti sense study :
consijstefl o Heo fel BwW ng steps: (a) construction of . -
a. senise aqp a@tiseﬂﬁb ﬁb the RNA portion of the 25
human| t e r@dem(hIR 2 (b) stable transfection of
cell'sf with the |hTR} ant;sense (or hTR sense control),

and (fc) | Hrrattor{8f the ability of the hTR
antisense t¢ inhibltg |Rel onerase activity and i nduce
‘telongre shdr%en&ngs ‘Be nmet hodol ogi es are detailed
in the aft, |[fOr] ex r&x g, by Mb et alL, Cancer Res.
2003.| An{i sen8d @angl &4 ¢@se constructs. The sense and
“anti -kense ¢xBrleSs o§1 W30 pl asm ds for human RNA -
portijph )fmtel dner ase @ere prepared. The 185 basepair
. senge %nnlnart-i FERSE—S4 uences are gi ven bel ow, and
‘ vver% fgﬂd logagree W gthe GenBank sequence
(acgesd on Mog N§_)01‘@ . These procedures resulted
in .| &longsiithat | conga® ned the hTR fragment.
_Seq.gen% andl g & i{ndiljcaged that one clone WO '
2608/ P A0008 |48 |[PCTUS3R04/ 002609 was sense, whereas
t-i‘.ﬂe%ot% “4lctoneswerng @nti sense. These hTR sense and
- hERe i | serfse lexpl &8qicos pl asmids were then
t F”a-gsf_e_"ﬁt ed |i Bt o‘-_hu[Er dar ynx FaDu cancer cells..
Traesf ecli on] frioged gag2Transfection of the antisense:

congtfucl us ef.| @n| S E%Fﬁ'(}l nduci bl e mamal i an
expgessi on dyStlem |Thdergsul ting clones were used for -
exper | ments.| Efff ect 2of ¥R antisense on cell growh.
Tabl ef 2 s;l%‘rarl zes [t he gr%sul ts which show a sI ower
t

growth r the artﬁ'sense + IPTG cells (i.

cells th$t we’ anc’rgest ed by hTR anti sense and
treatpd W th ngg fo i @dace t he expression of 10 hTR)
conpafed|to jcgl| & that §18d ei ther not been transfected -

wi th thefant|i9ehse,| nd@ Jtransfected but treated with -
| PTG | t r ansfject jed witrgge sense and treated with
| PTG | off trlansfected w Eh the antisense but wi t hout

the | PEG|i ndquct] @n (3 %E control, + |IPTG
3 E | S|
ﬁ % E nl
= 5 FE
a i
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+ sense + | PTG and antisense). Effect of hTR -
antisense on the cytotoxic effect of paclitaxel. Two
clones of 15 cells that were stably transfected with
the hTR anti sense were st udigd. The cytotoxic effect
WP 20481008axel was quantifi e@3usi ng the SRBPCRATIILH/002609
whi ch neasures the total <cellular proteins. The cells
transfected with hTR antisense were treated with | PTG
for 44 (clone#1) to 57 (clone #2) days, and then wth
paclitaxel for 96 hours. The results, summarized in
Tabl e Effecttranrdmiaend ?QTW{%@H&@ e F;rﬁlgh%gg atment (7-15
' 20. act Ly enhances acl
o SeORELAT iR e e dited B4 imamere g fn £au cels,

XI Ci
i ArH ahautsd%shotteningrieBOB ealls| CED of paclitaxel in the

ant i segsRlsicns safhisl e it L oLher olar
control _celTs. WO 2004 of 83052/ VoThdemeley
Uj:onc _riatiqgs,rﬁr\g,belaavgp_mn%ly'to@elq.nopvnltelomerqqe irmingrAZa') CO '
a) U k.~-"+NCAC aCvevCvyQ OCOca MNti N
= o0a 0- NNNtV aL M'EXCAHPE.EZ) .dI_ o OCNOOgp
©) 0 N CVykatnn 1s A\ EFFECTIVE TELOMERASE INHIBITOR
_ IN TUMOR:-BEARING ANI_MALS
Suramin_inhibits telomerase and shortens telomeres in vivo. The in vivo

effectiveness of suramin as an inhibitor of teIOmerése activity was evaluated by
measuring fhe telomere length in tumor cells implanted in immunosuppressed mice.
Treatment protocol. FaDu cells (0.5 F1 x 10° cells in a volume of 100 Ul)]
were implanted subcutaneously in male BALB/c nu/nu mice. These mice received,
by intravenous injection into the téil vein, repeated doses of 10 mg/kg suramin. The
first dose was administered immediately after tumor implantatidn, with repeat doses
' Q_inén twice a Week thereafter. Tumors were 6ollected after 2 to 6 weeks of suramin
‘treatment. Frozen tissue sections were analyzed for telomere length in individual
cells using fluorescent in situ hybridization. Abouf 10 microscope fields at 400-fold
-‘magnification wére 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 reéeiving 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.



T+al O Fes- NY OccOEo dWCwlIIIl oo aCO
OE oCo OVUHI-o W 2004/070008 47 . '
PCT/-US2004/ 002609 185 bp anti sense hTR sequence: ..5":
1
‘WQQ%M@E@@ttttttgtttgctctaga%ﬂgaacggtggaag@ﬂg@ﬁﬂg@@@gﬁg
getttt 61

ccgcccgcet gaaagt cagcgagaaaaacagcgcgcggggagcaaaagcacggcg
cctacg 5 121 -

ccct t cComimsivpaRg§ubmngifectiasiy faligy tcloracra tength io ¢uragg grOWANT
cgﬁﬁgc 181 aaccc 3'. 185 bp sense hTR sequence: 5':
13V

iy tg?gttgcg?a g?gtgggcct gggagg?gtg gtggcgat:t
gt ctaac cctaactga ag gcgccgtgce
tttgctcecce d’c?édé@("&'%@i’l"@ﬂggg%g%gﬂﬂﬂgﬂ@& 121
5 09CggopRsithhibits 4. CThe GrihibitioR Af fefodcl£88 labvity AORAUARMLC
aapaaat gt ¢ '|l§% a Qt 3" 15 Effect of hTR anti sense
of ?r(?f“i?gf%r?& e a?%s ‘é‘ﬁeif" tel omerase activity. Telonere
| engt hlreétrmené Rretdcelo TrsatmentriithaPP$ essrinitidted aftér cafjssiate
A TleH 8 LA 10 0 Bttt M ngé\f'ﬁ'?*?%%% ST E ey
THe quityg medium wagdpmoued and rapiased with inftiiier-condaining medigR
10 ?mrdgswmsawtfaadr:{gteﬁ?, @9, t,hfol, t169,01080 ?rlgl’rﬁlrkﬁtli?@?.ﬁre employed.
onmerase. .activity. ncl usi gn.. Taker er,
¢ ERBER S et ety o ot EE I RAP GRS, hunan
- cancerEffzet ¢n talotrarage batRita rlelcense ackdty was inhibitechby PPS in a
i nhibit e VIRV ss,.of .
 EftsBideiBftaent it MIRATE 360 4 SKow Pl T8 boncenvations
ofesylipgj iNaR@Y inhibition were 0.56 and 0.60 pg/ml; respectively. The

' 15 concentrations resulting in 80% inhibition were less than 10 pg/m for both cells. The.
| _bon’c_éh_trationé resulting in 90% inhibition were less than 100 pg/mi for both cells.

. Conclusion. PPS is an effective inhibitor of telomerase activity in célls. The
" _concentrations at which PPS produ@es 50% inhibiﬁo_n of telomerase activity are
o | lower than the concentrations required for anticoagulation (abo_'\)e1 pg/ml).
2 _ _ _
- EXAMPLE 4 _
hTR ANTISENSE INHIBITS HUMAN TELOMERASE

hITR antisense inhibits telomerase. The antisense 'study consisted of the

. following steps: (a) construction of a sense and antisense to the RNA portion of the
 25 | human telomerasé (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

- 30 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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| cytotoxicity. 25 EXAMPLE 6 ADM NI STRATI ON OF

TELOVERASE- | NHI Bl TI NG AMOUNTS OF SURAM N CAUSES TUI\/[R
SI ZE REDUCTI ON | N ANl MALS Tunor size reduction after

| ow-dose suramn in sone aninmals. The effect of 30
VORMMBYM8sur ani n adni ni strafPon on tunor skcrasams002609
determ ned in inmmunosuppressed mce inplanted with
FaDu tunors. Treatnent Protocol. |munosuppressed mnce
were injected subcutaneously in the thigh area with
5WaPEENFR Mineteak the, otigudaivnes W& ® antigbieg) These MR Senss ARl AR
b¥intMEN 205 AZAR R

R raneronaal Fhagtie ete Hep L3AEEIEZIR, g ghapgu e
SESHiSA'Sad mi nlstratlon was initiated on the day of

: unor na’:sb'ecnmgtdclafmrém TrIﬁ@?cﬁ&ﬂbff thé artiRbAgR! <§Jn¥!tﬁ.fc? usefd an
a exce mn so ution
fFﬁ'% ﬁ&gnﬁle\%ﬁ%&#éb aC%rassboy Stﬁrﬂygf’% reggl uag cl Qnes; were used for
s@rpetlmems -Tunor sizes were observed tw ce-weekly. 5
Ef f ecterbt SroVyrd 9sRess Hhdl gramt Ie ﬂumsﬁ?{es & °Wf
mal S recel ve SUr a I've ani na

Ez'(@‘ Q}?E’rae%{%"éﬂ Sfvitmrale fagthe ?W@emﬁ?rfblPTGrFeHm(ee otells ithat were

rﬁaamfenﬂed by aTR@tisensdi dnd ddebtéd GMtR W TE €AMBLEOhE ébé&.&\f of

et B & MR By ol e leait iR anisense, not

Qﬁi’gfet?té‘i' hl}ltttteemi iveith 1P WG, transfestedith theasehsd armvetread with IPTG,
i mﬂ Rdréd
aRdf té'dﬂmﬁ‘aQﬁé"SntlserﬂsQ but withbut $RYSFG %ﬁg&g k:r? %EWLE IRTG,

di sappearance, of tunor In sone
Bé’\%ﬁ" F?"E@«N DOSE SURAM N ENHANCES THE

ANTI TEWER of A@Eﬂawsz)o’seq;‘n okl kaB#é%tYo# ﬁa!b@RTﬁEéitBHé‘é%f
a e _enhancenment of
5 Bt bl T FRERTR i e TR bt erp Pl oRgette cxiage

. pAflepto gaditayelevasrasantified using thia SRBtradtioe whiske meBdlindd thetotal
Td%]l@éfﬁi’r&élﬁsl hd E’éll%'tr@ﬁ‘sfécﬁ&e\ﬁlﬂqﬁﬁ é’r‘fﬁ?en%@ e%e%%d‘%]fﬁ%t’?

not ara

B H BleT BT e s, b win eashel o dours. The

. Tresdtsnentmapized dcTdble Feshal ana iy NI amiseRseThRBitsOloRrfise
o

Sl B, AL LTSRS 0 T o

:f 'r’@(} Wéed RaghadedusedtiGreef bacliiame!riapthei antiseab-tangfetdd s

~ toonpared'Raid othdr@bntRl dggks.  Suramin adm ni stration was
~started on the day of tunmor cell inoculation, when’ the_.

tunmor was of a very small size, representing niniml -
-di sease. Control animals were treated identically,

~except the suram n solution for injection was repl aCed '

by a



25 physiol ogi c saline solution. After the 6 week '
pre-treatnment period, suramin treatnent was

di sconti nued, and all animals received paclitaxel, 10
ng/ kg, twice a week, for three weeks. Tunor sizes
Wezw4/81e8r ved tmﬁce-meekly,4 nd recorded deaT/wsgoosineeo9
three weeks of paclitaxel treatnent. Effect of '
| ow-dose suramin pretreatnent. As shown in Table 3,
control 30 animals, which received 6 weeks of saline
pretreatnment, showed an increased tunor size after 3
weeks, whereas the animals receiving suramn
pretreatment showed a decline in tunor size. WO
2004/ 070008 49 PCT/ US2004/ 002609 co O r M 3 ai +
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abMJ co JoccEoa IqCo 0 1
0.. T-coolU cada) C 0CODmCD ~-H LAco L
F- oROO0O Eooo 700 U OX W= c

a) pCEEOCO F U d) W 2004/ 070008 50
WCTOWER®O4/ 002609 EXAMPLE 47 MAI NTENANCE OFCTISY(04/002609
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 Human
Aas b@éﬂtrSeneehTRpaiubrweogl cally confirmed, advanced,

rget astatic, stage
1 cagctgacattttttgtttgctctagaatgaacggtggaaggcggcaggccgaggctttt
61 ccgccegetgaaagtcagcgagaaaaacagegegeggggageaaaageacggegectacg
121 cccttctcagttagggttagacaaaaaatggecaccaceectcccaggeecaccctcege
181 aaccc
3
185 bp sense hTR sequence:
5"
1 gggttgedga gggtgggcct gggagaggata gtggcca&t fttgtctaac cctaactgag
'61 aagggegtag gegeegtgct ttgetecee gegegetgtt titctegetg actttcageg
121 ggcggaaaag ccteggectg cegectteca cegttcatte tagagcaaac aaaaaatgtc
181 agety T . _
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 celi with a hTR antrsense results in an inhibition of telomerase activity,

a loss of telomeres, _|nh|b|t|on 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 5x1 0° FaDu cells. Suramin (10 mg/kg) was administered by

ap .Q p. ..



.11 I'B/1V nonsmal | cell lung cancer were treated with .

10

. .15

o paclitaxel, carboplatin, and suramn. Treat ment was

adm ni st ered about every 3 weeks. The | oadi ng dose of 77
suram n was approxi mately 2%8 ng/ n2 and the subsequent
WO cal cul at ed based®on a mat henat PERAS2004/002609
equation Applicants have devel oped (PCT Application
No. 10 PCT/US02/30210). These suram n doses resulted
| asma concentration between about 2 to about 90
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ng/ kg) was infused intravenously over 30 m nutes into

one vein, while blood sanples were obtained fromthe

other vein. Surami n was adm nistered as an 10 aqueous
sol ution of sodium suranin.. Blood sanples were taken
WO 2604/0B008mi nutes, 1, 2, 4, 48, 9, 12, 24, PII/USZM4/002609
hours, and on day 7, 14, and 21, placed in heparinized
tubes, and plasma prepared by centrifugation. Plasnma
concentrations of suramin were determ ned using high
performance |iquid chromatography, as previously
descri bed (Kassack, et al., J Chronatogr.B
Bi omed. AppL, 686:275-284, 1996). Non 15 conpart nent al
pharfmacoRrtr eft cyangl ysi s was perforned by standard
(G 8a) @ | et| aL, Pharmacokinetics., 1982).
g dgps.@quramn is slowy elim nated with a
aEanéb @ 2.1t 0.2 nm/hr/kg, and a term na
of! 7314 I3. 8 day. Conclusion. Suramin is
I gt pat ¢d ijn dogs.w th.an unusually long 20
ijog hal f-1ijffe of 13 days. EXAMPLE 9 PPS
AST T ACTI VI TY OF CHEMOTHERAPY Thi s
efchds |that a second tel onerase inhibitor,
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Totjoxi ¢ agent in cultured tunor cells
flurgs of patient tunors. The
(& jef fect of PPS occurs at the
: higdry concentrations of 10 and 100
lchi—ane H10-fold and >100-fold | ower than
fatijns that produce antitunor

(Be| stle2n|, et al., J. Natl. Cancer Inst.
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EXAMPLE 7

MAINTENANCE OF LOW, TELOMERASE-INHIBITORY CONCENTRATIONS OF
SURAMIN PROMOTES TUMOR SHRINKAGE, DELAYS TUMOR GROWTH AND
PROLONGS SURVIVAL OF HUMAN CANCER PATIENTS

Human patients with pathologically confirmed, advanced, metastatic, stage
HIB/IV nonsmall cell lung cancer were treated with paclitaxel, carboplatin, and
suramin. Treatrment was administered about every 3 weeks. The loading dose of
suramin was approximately 240 mg/m? and the 'subsequent doses were calculated
based on a mathematical equation Applicants have developed (PCT Application No.
PCT/US02/30210). These suramin doses resulted in plasma concentration between
about 2 to about 90 micromolar over at.least 21 days. As shown in Example 1, these
6oncentrations are sufficient to inhibit telomerase. A total of 54 patients were treated.
The first 6 patients received suramin as a single dose, and the remaining patients
received suramin in two split doses given 24 hours apart. No toxicity attributed to the
use of suramln was observed. Forty-nine patlents were evaluable. The overall
,.response rate was 40.8% (consisting of 6% complete response which corresponds to
":.no measurable disease and 34.8% partial responsé which corresponds to at least
50% tumor shrihkage), the time to_diséase progression (TTP) was longer than 6
‘months, and the median survival time (MST) was longer than 12 months (Villalona-
Calero, et al., Clin. Cancer Res., 9: 3303—3311 2003 Villalona-Calero, et al., IASLC
'_.Meetmg, Vancouver August, 2003).

A cbmparison 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 reéently
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 wéeks enhances the antitumor
activity of paclitaxel and carboplatin and improves the response rate, delays tumor
progressnon and prolongs survival of human cancer patients.
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AZT ENHANCES THE I N VI VO ANTI TUMOR EFFECT OF )
CHEMOTHERAPY AGENTS AT A SU&JIDRI SINGLY LOW
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of the antitunor effect of a chenotherapeutic (i.e
paclitaxel), by the telonerase inhibitor AZT, in
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Jeltrate, a rapi dIy setting nolding material, and then

" preparing and wei ghi ng EXAMBLE®St er nol d. Second, t he

apopt ot PRS ENHARCES ANTITHMORACIINITYTOE CHEMQIHERAEY e
eut hary zed, 0N 18a¥%ackls RN at RLorid! TRERer4EE Snhibitor, 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 e_ffect was



harvested and fixed in formalin. H stologic sections
of 5-mcron thickness were prepared and stained with
hemat oxylin and eosin. The tunor sections were 30
eval uat ed norphologically for tunor cell density,..and.
WenemOIp0sf apoptotic cells. 2Because apoptRATVES20dD02609
di sappear over tine, the density of non-apoptotic
cells is a secondary indicator of apoptosis. Cel
densities were determ ned by counting the nunber of
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osnoti ¢ mnipunp. Drug infusion was allowed to t ake
place for four days before the bl ood of the aninmals
was -harvested. This |long duration of infusion
~guaranteed that constant steady-state plasnma
concentrations had been achi eved. AZT concentrations
~in plasma were 10 determ ned using a comercially
avai |l abl e ELI SA assay (Neogen, Lexington, KY). The
‘results, sunmarized in Table 5, showed that AZT
enhanced the in vivo antitunor effect of paclitaxel.
First, treatment with the conbination of paclitaxel _
and AZT resulted in a decrease in tunor size during a
10-day foll ow up period, whereas animals in the

" control group, paclitaxel group, and AZT group shomed'5 

an up to 4-fold 15 . ,increase in tunor size. The

“tunor size of the animals receiving the conbination of-

- paclitaxel and AZT at 10 days was significantly
smal l er than all other dose groups ..;(p<0.001, ANOVA
W th repeated neasures). Second, evaluation of the
tunor ..:norphol ogy showed that the tunors of aninals
- receiving the conbination of paclitaxel and AZT had a
-2- to 4-fold higher density of apoptotic cells, and a
2.6- to 20 4-fold lower density of non-apoptotic
-cells than all other dose groups. Third, survival

anal ysis (i.e., Kaplan Meier analysis) showed that the
median tine to reach noribundity 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
conbi nation group. The paclitaxel group did not show
tunor-free survivors whereas the conbi nati on group
showed 2 25 tunor-free survivors (2 of 12, 16%.
Survival of the group receiving the conbination of
paclitaxel and AZT was statistically |onger than al

- other groups (p < 0.01 by log rank test).



Treatnents with single agents (either paclitaxel or
AZT) produced mnimal toxicity, with no
toxicity-related death and m ni mal body wei ght | oss
conpared to the 30 pretreatnment weight (<3%. The
wadmbmpsof AZT to paclitaxe@P did not enharceus:teohedy
wei ght | oss, indicating that AZT did not enhance the
host toxicity of paclitaxel. The concentration of AZT
in plasma, determ ned by an ELI SA assay, was 9.6 nM
WO 2004/ 070008 56 PCT/ 11S2004/ 002609 This
concentration is well below the concentration required
for inhibition of telonmerase (2 pMin FaDu cells, see
Table 1), or induction of cytotoxicity (20 pMin FaDu
cells; Mo et a/., Cancer. Res. 63:579-585, 2003). Hence
t he r gsut—ofthi udy is surprising. WO
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EXAMPLE 10 |
THE TELOMERASE INHIBITOR AZT ENHANCES THE IN VIVO ANTITUMOR
EFFECT OF CHEMOTHERAPY AGENTS AT A SURPRISINGLY LOW
CONCENTRATION |

This example describes the 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 evaiuated 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

)
d

U

treatment was started. The four treatment groups were: saline control, AZT,

paclitaxel, paclitaxel + AZT. The saline control group received injections of 200
pl/day of physiological saline for five consecutive days. - The paclitaxel group

received injections of 10 mg/kg/day paclitaxel dissolved. in Cremophor and ethanol

a seven-day infusion of AZT at a rate of 200 ng/hour by a subcutaneously implanted
Alzet minipufnp. ‘The paclitaXeI + AZT group received the corﬁbined 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 wefe determined by first
preparing a mold of the extruding tumor using Jeltrate, a répidly 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 rhagniﬂcation.

- (i.e., Taxol) in a volume of 200 pl for five conse_cu’tive days. Thé AZT group received
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1Q—fold lower densnty of non-apop otic cells than all other dose groups 3Igl)'ur surv NFLl _
' anaIySIs (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

da'ys 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 Iog
rank test). _
| " Treatments with single agents (either paclitaxel or AZT) produced mlmmal
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.
Thé concentration of AZT in plasma, determined by an ELISA assay, was 9.6 nM.



TELCNERASE [ NHI BI TI ON COVBI NED W TH TUMOR
- S| ZE- REDUCI NG THERAPY | S EXPECTED TO | MPROVE

TREATMENT QUTCOMVE Thi s exanpl e descri bes the expecfed”””““

enhancenment of the antitunor_effect 35 of a
VOHHEWHSt i ve treat ment wheR®t he cyt or educkEMEs2004/002609
treatnent is conbined with long-termtreatnent with a
tel omerase inhibitor. The treatnent with the WD
2004/ 070008 59 PCT/ US2004/ 002609 tel omerase inhibitor
CEhis sbroehtragionois well belowcther ntdnjrationt hgquiged dért mhibition of
t i X t .|
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,ggmggh@nerase inhibitors to be effective 5 to
_inhibit cell proliferation, or induce apoptosis and

cell senescence, the tunor burden in the host nust be
smal | so that the tunor burden does not reach the

| ethal |evel before the telonerase inhibitor can erode
the telonere length to below the critical level for
inhibiting proliferation and for inducing apoptosis
-and cell senescence. This can be acconplished by -
usi ng cytoreductive treatnents. 10 Hence, if a form of-
cytoreductive treatnment is used in conbination wth
long-term inhibition of telonerase activity, the
expectation is that the telomere lengths in the tunor -
cells will decrease over tine, and that, eventually,s
apoptosis or cell ~senescence will be |nduced -
- Treatment protocol. Patients, presenting with a cancer
- for which the best 15. treatnent option is a form of
~cytoreductive therapy, would be treated with the
cytoreductive treatnment of choice. The cytoreductive
-treatnent selected for an " individual patient would
"depend on the patient's cancer, health status, age, .
‘previ ous treatnent history, and other factors usually. -
considered in the selection of a treatnent protocol.
VUpon conpl etion of the cytoreductive treatnment
reginmen, 20'.. and if the patient is not considered
cured, or recurrence of the disease is consi der ed
li kely, the patient would receive continuing treatnment
with a . telonerase inhibitor, at a dose level that is
sufficient to induce inhibition of telonerase. The .
~duration-of the continuing treatnent would be
protracted, lasting ( at |east two weeks, but _
"preferably | onger than two nonths, or nore preferably
25 longer than six nonths, or nore preferably until
the patient is considered cured. An alternative
- treatnment protocol, where the tel onerase inhibitor
treatment is initiated prior to, or concurrently with
the cytoreductive treatnment, and continued after
conpl etion of the cytoreductive treatnent reginen,
woul d be advant ageous,
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inhibition to treat patients afflicted with a cancer.
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anal ysis. Results. For animals recei Vi ng i ntravesical -
suramn at 6 ng/mM, 30 concentrations in the bl adder
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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
35 of a cytoreductive treatment when the cytoreductive treatment is combined with
long-term treatment with a telomerase inhibitor. The treatment with the



are plated in 96 well microtiter plates at a density
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Ref erences US patent 5,1

' 16,
5, Agjomesage. The anﬁ%ﬁ gme eoniiying ggﬁmely wogg eﬁngﬁf:ted lasting

o 5, Gibfabt3Ro weeksS thbprefetably, [66der thar two mbﬁh@,adreﬁﬂre preferably

5 longérlt%an Six monthgacgrerpotre pre?erab’ly un§l the patient is considered cured.

An alternative treatment protocol, where the telomerase mhlb_ltor treatment is
initiated prior to, or concurrently with the cytoreductive treatmeht, 'and continued
after completion 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 advantégeously u_sing telomerase -

35 inhibition to treat patients afflicted with a cancer.
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Results. For animals receiving intravesical suramin at 6 mg/ml,

30 concentrations in the bladder contents declined from 6 mg/ml at 0 minutes to 3.6

mg/ml at 120 minutes. Plasma concentrations were less than 0.1 pg/mi 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 pg/g was

reached. The concentration in the remainder of the bladder wall showed little
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be achieved at the end of the drug treatment period. Cells are allowed to attach
to the plate surface by growing in drug-free medium for 20 to 24 hr. Afterward,
cells are incubated with the FGF antagonist (one example used 0.2 ml of

30 suramin)-containing culture medium, at concentrations spanning at least 4 log
scales. The drug effect should be measured as inhibition of BrdU incorporation,
e.g., according to the Cell Proliferation ELISA BrdU (Boehringer Mannheim).
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t her apy. chem) er apy,

ot odyn Yex 4&1 to the
The net hoavhereig thg tyrpor '%Hégfé 'ﬁqs‘é%\ %‘% g‘n"‘c{e‘{%@te CEN
afflicted tévoinlaré%aenmbuorwedmmn bf trpeok ehl@ast several cycles of

myosarcoma, lip In 1ROg8ItbMe of
sar coma, GWBPH&?E prﬁﬁﬁﬁ%ﬁr@ﬂ?@g{&mt |eorg§ﬂ:oma,

| ynphangl agaticg said clalycqnlpati@toendot hel i osar coneg,

‘synovi oma, nesothelioma, Ew ng's tunor,

| ei omyosar coma, rhabdomnmyosar c¢ gastr| canc
2esophﬁgembtl'mdrnfenlalmcblWfﬁﬂﬁél%ﬁlﬁ“erﬁ%%f"yb‘%ﬁﬁc%?é or more of

pancr eat | ‘g\ %"f\gﬁﬁ L ceuliEy BhodpaMe Balt 6V airamin, pentosan polysulfate
pr ost M A CaREET

uterine cancer th
and r@e8), skiphacmaeauticallyy éF?FPé%‘?’l%efaps‘g E%u oF Wg"“se“se

| CarC't%%?ectléﬁéﬁe&@%sﬂhanﬂorcarm noma, papillary
car cCl nonm, papl ary adenocar ci nonm,

cyst adenocar ci noma,, nmedul | ary carci noma, bronchogenic
PCTNSE ARG of \WEIR ADWhErEBosHEI Gncecpatisnhisrmapeial

cell carcinoma, hepatomm, bile duct carcinoma,

choriocarci noma, sem nomm, enbryonal carcina W | "
4.unor The enethadlof claimchrwharelstsaid, falpmeraser h'b'Pau%ﬁmwm Tanges

carci f}gnq%et\%@rjn LbGG!d.0004N S ARUE OO pevokilogtdromhweight of said

cancer patient.

5. The method of claim 4, wherein said telomerase-inhibiting amount ranges
from between about 0.01 to about 10 mg per kllogram of weight of said

~cancer patient.

6. The method of claim 5, wherein said telomerase-inhibiting amount ranges -
from between about 0.1 to about 4 mg per kilogram of weight of said cancer
patient.

7. The rﬁethod of claim 1, wherein said duration of time ranges from about one

day to about 365 days.



smal | cel | liung car ¢i noma, bI adder car ci noma.

epi-thelial carcinomn, ependynona, astrocyt orrmc-r/usmlozeog
WRegeAP99P% st onm, crani opharyngi oma, pi neal omm, --

hemangi obl ast oma, acoust.i cegeuroma, ollgodendrogllona

”E”"fel% R{E%odé‘%fwm viHEIA RbRSERON bElme dhiast mattenance -
‘| euk homa, Kaposi's sarcoma, acute :
pronWlOdIQitlmﬁJkem a (APM.), -acute )acute myerogenous '

L eukemi a (AM.), chronic nyel ogenous:|eukenia (CML.

: N |( éLnEIfObI aStC}f,ﬂJp‘ﬁuke{n @‘er?euagr#gw&gﬁw&“ﬁ)h& écﬁlgﬂglﬁlﬁk &uramin

| eukadfnmistédet)in aMathoust ﬂ’@’ml'@ﬁl#ﬁdﬁciglp mau pra t{‘\M" said
non- Hodgkin }ﬂcel | I'ynphomas,

adul a1 @qu%e4 ';E.E,%Bgt/ ?mma ( cut aneous

T-cell l'ynmphoma (CTCL), I arge granul ar | ynphocyti.c

1 euke %&b@gg gggrﬁtgwnbwegggr gmgg?n |Idngﬂnrgm?“%£§::‘;m;2m that
' d
ter atemlis in' aeplasta Cﬂ'ﬁeﬁfvﬁ'ﬁ"%f ‘"cﬁaéﬂp FﬂaTm@Hé%& hsal bgin 0 an

seve a cles of tunor cell proliferation ranges
from alggut 3 to 28 cel'l doublings of cells of

sai d.tunor. 17. The method of ‘claim 1. wherein sai d -
199 A8 trRéthed of Blalh 8pwherpincsaidriaharaerase indititor ABMBNES; suramin
prior to _an rEQYe 7,630 NMMLGEP BE suramin in .
vmtha&ﬂ)?a'dcé‘f"ﬁ%eag tﬁéﬁ?ﬁ) ‘er ﬁ{a?\p?t.(ol?ﬁ after aﬁy
cytorgimad;mmasdhﬁ) (b). 18. The nethod of of claim

1, vvhereln the adm nistration of the tel onerase

Inh|b|tory agent is regi onal |y and wher
1gonc dnerraéthod s:f ofairn Be Whekeif ‘iﬁ'géﬁ“}meﬁ"@@ m%“%{% compreises suramin

Uff' A HliPisknosed RITRS Abfe Bfin abiouy 800 kfeuramin over
%ﬁdﬁpﬁ fcf’o?clalmw V\herethetreatrrent :
does Sﬁdwuf!esul t in tel omer ase- inhibitory

concentrations in one or nore of pI asma or ot her .

T%Lga”ﬁét%g%tr&%r 87 5Bf 2 hehdth el iehimblage rnﬁrﬁatdi‘%mmx%es PPS

&R s g onpri ses .
tel Orﬁifnﬂﬁeter@&memﬂemmnjrtbat regtlts ha nlggmgcpqnpe@raéﬁom in sald -

1, wherein s iARiI{Bkd/p.- 1S administered’
to. '535"5‘3'8 %S t%f()%gyaﬂgngh%r nore of the -~
foI | owi ng rout es of adm ni stration: subcutaneously,-

iﬁ%%@h%d}/ LR AU S/ Eytorddnbﬁ\&peéatmnew brye ov\ﬁlore of .

so4/ 02609 | nt rader
i nt r asugicalgxcision oftHEPH sRdipt f%’/‘]‘h?fFBY'I_ S(:'# Ry of photodynamlc
Intr Hwnary by Inhalation, rectal I y, topically, -
| ocal regionally, or ti ansder mal ly. a '

46.  The method of claim 1, wherein said cancer patient is afflicted wnth one or |
more - of fi brosarcoma, . myosarcoma, liposarcoma, . chondrosarcoma..-
osteogenid sarcoma; chbrdomé. angiosarcoma . endo_tnehosarcqm‘a'. _'
Iymphanglosarcoma Iymphangloendothehosarcoma synovioma
mesothehoma Ewing's tumor, lelomyosarcoma rhabdomyosarcoma gastnc
cancer, esophageal cancer colon’ carcmoma, rectal cancer, pancreatlc'
" cancer, breast cancer, ‘ovarian cancer, prostate cancer, uterine cancer,
cancer of the ‘head and neck, skin cancer, brain cancer, squamous cell
carcinoma, sebaceous gland carcnnoma ~papillary - carcinoma, paplllary_
adenocarcmoma cystadenocarcinoma medullary carcinoma, bronchogemc



22 The met hod .of cI ai ml vvherel n sald teI orrerase Ll
inhibitor is in a tined- reI ease formul ation. P&BUUSMQZSOS’ )
WRROPHRFO8P8 ¢l am 1, wherein said telonerase inhibitor Is

“formul-ated into one or nofe of a solid or liquid for - '-
admi 1) éb%ﬁ%' Ofen a?4ceﬂ'h%amﬁohﬁﬂ dfepetomian blleytdici garcinoma,

sai *El'dNer ase | nhi bi tor .adde vﬁﬁh’y\tambr cervical -
25, dHoiopncinginde fSCRTNATA: Z‘if"g 'gérie%rﬁ&ggﬁg uvant. is

one r}cEPrt%sﬁﬁula?r cmesemngabammorr@, weall eﬂjl grgarcingia, non-' .
el e a ithehal céfbmoma, glioma,
ce "«H%ﬂ?i t:in\cmler bghéé’reéaZblﬂgmﬁg epi

met h&ga ein said tel onerase inhih
I's hélrdd?ﬁ)rﬁﬂrm ofedauobmsgqmﬁ;arwreplgphaawpﬁa mah 2 ter‘?ﬂérmoma.

. part| cle size .o OlcoR@R Nnewronha, 1@09¢dendmhoma
- The REEAGH %1 'ﬁméﬁﬁl vr\ﬁj rgc n said nier £t5h1(é| e IQ@é%mla
an aysghirgomar t .melmor@a.zeneerB'é‘?m ?B?

10 éth lbIH \esleiBl &APML). acute
pﬂ%o%qu{ﬁrggé J2pd ééfrco?rﬁg‘aé&ltdl@r galbideleakeriai

outc I ng.a cance i ot
- wher m;tdfﬂgelﬂpéaﬂ%ﬁtgmq; ) gé@glcaraﬁ,lq gllﬁﬁceﬁ’m&_l{ﬁﬂu acute -

canc @[ e Iﬁlkteﬁ{xé) r&\i‘@ﬁtﬁlymphoc\tjlct Iewgerma t(gLL) prolymphocytnc .

oo ia ( Bl .
‘one deuk@m@ (BIFL)5 []ela(r ?ﬁ“ﬂe”‘}f&é gi:c’l n%f?gl'n@ th&ro@l @emla

[ fa PPS
or (Wtﬂoﬁﬁquu{?@lyrﬂ'm'emmtmuahﬁiﬁpa'f%ﬁ ﬁY'@BLmR;\%r%CIuH T-oell

the admnisteri of eI bi & (CTOL), large
condd@@'@d“‘?lwrgmpg" %2"‘?1 9{5‘@5@&9 THeh ym°

h
to, té?Snxtue* ommeytsq nllauitﬁmlér (L@F)v eﬂn‘ﬂ&n‘{f? T equﬁﬁg’mas-
'386‘%133 |815§¥ ﬁ*tbﬁ{oggﬁﬁ%n&rﬁéd oﬁéﬁibnfoaicatbrajomas .

wherein said tel onerase
i nhi bi tor has an I CU of less than about. 10 NM 31

k' t ﬁ;@angm %l’\&f;? f 4@ £ irRraiesiasevernhcyilesftupge sell pr,ehfgraﬂon

'_ i"Cal 'y accept abl arri.er &70008
PCT/ Usm/eezreugabou?étqg @ﬂ’r‘i’f o eells Bl %ng‘
. directions for using. sai d t el onerase inhibitory agent B

I o abpreped nces
g7 out Ahadeetbed o & Wtﬂhﬁlﬁr&h rg%m:i g&mfn‘?éié’cﬁignﬂ\ p ( pedmme

31, wags Qrimomi of: trloo e @iy @ytOmQUmlqrbfn step ( bh ecogfurrenmwuh any
of suram Rl ®). of _
~ suranio#o" 18%&??%5@?/%'#{18%6% 658@& i s&p‘

. ate
phar maceutically acceptabl e salt. of. PPS, or

R' anIIhl SENSe 4 38 of AldRRt NoneYein tr%ahdng\lsirqtlamdnthev\ﬁelqmerase |
n| el E’Te"

inhlbitory agent Is regiona |
inhibitory agent are suff clent to inhnblt telomerase activity in tumor cells ;

| 19 | The method of claim 18, where the treatment does not reSult in telomerase-

" inhibitory concentrations in one or more of plasma or other organs that are
not the targets of the treatment. ' :

| 20 The method of clalm 1, whereln said tumor com.prisesi a teloi'nera_se—

dependent tumor.

21.  The Imethod of claim 1, whereln said telomerase inhibitor is administered to.
patient by one or more of the following routes of admumstratton
' |ntrapentoneally. '_

sald.-can_cer
suﬁcnta'neously, . |ntravenously tntramuscularly, E

stic |sea3ﬁy nfg'\td wn%?e“ﬁrﬁs%%e concentratlons of the S



Py

cytoreducticn, which conprises the steps of:- (a) first

- administering to the patient a tel onerase |nhi po¥@isoa/oze0e . -
CWR2Q04BRM%t  that is effective to inhibit tel omerase

activity but Insufficient tp cause cytotoxicity, and- L
(b) ra%@lq'nallgt u&rtégegrbﬂﬁ ttrﬁl%fthdcﬁmfdrﬂmeaa@éllﬁ, hatrammnpnary by

cy1 émré‘nhéfremmé&“m%ﬁ? Sestcrrelonal’ of Rapitzly.

tel onerase inhibitor, where the addition of the

t el oner ase bitor t I i E med- jease
%nhaﬁ@éé"‘?th%& 8?‘?‘?'85 Qﬁ?eib ESrd(i F.QI—%)% |@Hg'rt16er?mt her g‘py re .
regi BEmulatibn. The net hod of claim 33, wherein sai d : B
tel omerase inhibitor Is one or nore of = suramn; a- -
phar maceutically acceptable salt of suramn, tos

130! y Shef method (FREM 1o whessinsais telomarsse RRitgr E‘BF gﬁ‘?d into

\%ef Eq%g o‘?giu{jl ; e?%fl@@ﬂﬁﬁld f3Padntinktramshod of claim 34,

efonerase I nhibitor is suramn
adm ni'stered at a dose | evel ‘where sura mn. inhibits -

_ %4‘3' OlRe a?n% et b Liabm 1bLWheréiﬁ%|d Rdmerass dnhibitor is added to én

bst ant | a cytotoxic effect. - 36. The met hod .of claim-
33, vadivvenh said patient is a mamml . 37. The 'nmethod. |
of claim-33, wherein the adnini-stration of the

tel onerase i nhi bitor s a | e '
T S o 2 £ AL s 208 it of o
are sprbéérohifiel awettinghigent, ahenuislyingagat ova PPFF'“Q agent.

tunor,.cells. 38. The nethod of claim 37, vvhere t he
‘treat ment does not result in tel omerase- nh|

. Z@MNCeThs atsthasof| glaipl hsweersin Qﬂl%@wwraﬁg"’%w&f %‘g%'ﬁm of a

t he t ar I Rk 20 Qs /HatwédBabout 500 nm and '
PCTNS® (gé hggnﬁﬂhrr%ﬁod o?‘m%mr)gatl ng a patient? =~ .

whi ch1e®um i ses the steps of (a) identifying a
patient, which-is one or nore: of. (1) about to have a-

r|3|n one

g he mﬁ,d of Qi 2he Tpdaf BEE rdrOgkube, ﬁ%%é&%rhg% Rarticle
. nore gheRAbdesR AboutdeneEndd0 uoi. bl ood i n urine, o

det ection -of blood in a stool, or the . use-of inaging: o
modal-ities conprising one or nore of . . X-ray, CAT. -
sgan, ARmathadast enhancing thestberageuticaejitepyne a?ﬁéree'ﬂng a cancer Pat'e" o

| .ad t t.
 noncyratia Pl e iR altBbies 000 1 5

sur amadmirdstpficg toateucansgr |p9txe@@@m%p§e-ggrq|ﬁqgn§ut noncytotoxrc _'-
sur amapnoupu? Bk QSR BHGhysS HHEHbE beiRPDne or more. of suramin, pentosan

polysul_fate (PPS), or hTR—antlsense .

| 29.  The method of claim 28, wherein the administering of a telomerase inhibitor is

conducted in such a manner that the tumor is exposed to, the: telomerase
| mhrbrtor for a duration of at least several cycles of tumor cell prolrferatron |

30 - The method of clalm 28, wherem said telomerase lnhlbitor has an lCm of Iess
~ thanabout 10 uM. - :

51 .. A kit comprismg _
(a) a telomerase mhrbitory agent ina pharmaceutrcally acceptab!e carrier



L
b3

3" -azi do- déb@@ﬁxll’frhe

phar maceutl cal ly- accept abI e’ salt of PPS or ' ST

hTR-ant | ‘'such that one or nore of treat rpggﬁ-yuém,ozsog o
or preventlon of . cancer - deve oprent--i's- o

Vl’ﬂém&“ol??&@ﬁg f devel

achi eved. 40. The -method pf claim39, wherein said

t el orgey ase; chitbin Q,Ltaga is one or nore of pentosan
pol ysr@yfa?aec 'gPS

D01t Prrmciord o iong eHR BB SR bl S5HEF Bl e grove of

_t el omer asejphibitingior e¥ducihg @berrant growth asbociated sitha tumor.a -

phar maceut i cally acceptable salt of suramin. 42. The =~
met hod of claim 39, wherein said patient is a mamal .

33, T Kittdfodaiol 3¢) wheredo saifhisicsmerase dnhibitor is one or more of -
adm n'%%ﬁnﬁ;t | %a‘?ﬁa&éﬁ(ﬁcﬁlﬁlmﬁtﬂﬁl@ salt 'oh blrahiti, Bbeﬁ&%“l sulfate
regi on t1ssue caoncent ﬁ'ﬁl& nﬂ —

t he qaﬂ&‘l)ba pbaynafgmalhaa@ceﬁtﬁblq%a@lfﬂ% of Sense.

tel onerase activity-in tunor cells. 44.. The met hod of

cl ai m43, where the treatnent dpes. not

Tl onbElEod o HeBiER pabeiotin PR EoP el §l§ﬁ’a5°op°f requiing:

ot hercﬂéﬁaﬁ&dm%lcﬁR:@mbﬂiestthe stem @et s of t he
treatnment. 45.

A t hod, o S '
whi ch a&on‘pﬁfséégm a5ng E”t % L tglﬁﬁ nh%‘ﬂ%l amount _
t el oner asethanhy bfféctivey toanihlhltttglomm’amactmm bgl ggﬁgent to cause

_causes m n| C ot ot.oxic -effects of one or .nore of.:
"~ “'suranin, SI ysul fate (PPS) or hTR anitsense,

duri n@)andsafdnelr a‘tothpllﬁhe dhatofecusrense of dhactumes is recognized,
treatnment, %h"ﬂszem&{},eth%dﬁétkhpg éﬁ&oxu& Q:'h@%fr%%y regimen that

i nhi bitor B reducti ve treatnent {npraoves the
treat nent owiudess tefomenesepiahibiien whev%thm%@zl/qﬁbfeé%l°memse

74 46, APt He ERsRdthadpR regméarermam;wm wﬂc@dy of the
conprl Ses:.. adm ni ster| ngﬁt (0] Sal d- patl ent -

AIIMBDy ey that  treat ment: of
the cancer is achieved, wherein plasnma concentrations

$4. 7T oot oPBhi 3, RNl r b e hSor more of
met hogurafmin,| aaphar#ﬁpeuﬂcall)eaweptwlwlﬁ ofrsuraialn, pentesasy PO'VSU'fate )
and RS L pnbmadlbiibdily HoEERELIE Sait BFPPSIdraiTR- é’rli_%eﬁée

nor e fearten ter a surgical
cytoreductlve treatment of the tunor has been

'. %r f OB dp@bhdd 6f Riine Bk, hreid NRidREIbAErRE lhhlﬁttﬁl 46, suramin

erein the patient has

admi n ?QF@H%&'Qdoatt Hdogpaley @'n‘l."h?fﬁe““&?m'ﬂdl’gg'ﬁszFT‘Hl’?rSFe tagtlwty, but -

CONCUgpES hotdduBe aubsthhiel cytolericpsttetent is subjected to

a nonsurgl cal cyt oreduct l ve treat nent of the turmr

. 36. The method of claim 33, wherem sald patuent is a mammal _

- 37. | The method of claim 33, wherein the admlnlstratlon of the telomerase

inhibitory agent is regionally and wherein the tissue concentrations of the
'mhlbltory agent are sufl' cient to inhibit telomerase actw:ty in tumor cells L

-38. The method of claim 37, where the treatment does not result |n telomerase—

|nh|b|tory concentratlons in plasma or other organs that are not the targets of
the treatment. ' '



49. The rrethod of cl a|m46 vvhereln pI asfa

owoeemgavemns of AZT in the plasma  of the pat |Pe:rrtu304/ozeoe o

are in the nanonol ar range. 50. A net hod of enhanci ng
t herapeuti ¢ outcone of tre pati ent having

13 onefmethorf terating a.peéa%te h'cgmmﬁﬂmfb? ptapg ofhe
steps (gf ©  3@EAtMISS 8 bhfidht!whithi dadldréibre or. ©

t el onerase- |nh| b|t| anpunt but an anmount t hat :
causes m ni{t 'g&nat‘!e@fqaé‘é‘?rs“ in non-tunor cells

of a tel onrqu)ase harmhlnbl wotamer Npaone 106 smale tof be detected by

suram n, a pharnmaceutic cept a alt o o —
suranin, pent osa tvg% (rYe[agg nslng 3he or Inore of palpation,

phar maceuti cal | ydeaemieptoabloedzbaumne;fdetelém) of bipod in a stool, or the

hTR-anti sense 't (r]'_% S{fel?rﬂlg% m{;&am,eé_ U;I%rﬂﬁg%ihgdon%f thﬁ:‘r%”of X-ray,

50, wherein said patien A nmeth
- enhanci ng therapiwfseamﬁ’ﬁmncﬁrwtra@aumgnagmmﬁodr

pat i erz[’) haa‘@nﬂﬁs@rlﬁ é‘%eainﬁﬁ’tmg%ﬁ?m' thﬁ’éy%tﬂﬁc amount

anount a teloner se |n conpri ses t
st eps of (te) thebwatientngf Pneasp| moref of ssifaminnmo?, pquggnaceutlcally

subj ecti ng zxabgtabilMyaltS a6 ﬁ:rérﬁmt e'pmnaeén r %%Fy%blfdté Or(PPS). a
f ragnent (TRF) anal ysis to

the ter i nahalmAGERAIY sESRRAbIR Al of FRS. PENGRERISTIR, Stch that
the cells idhet be mfREPfeiredA®dnf of thordaatat bnprévemtion of cancer
| ength of the Ite onﬁ QNA#\Mh the length. of time

requi red t FVFOBTCPHE AEXARY patient ‘with a = '
t el onerase-inhi biting 1- WO 2004/ 070008 -

I USP4/ 0260

30 g R AP gt i 3B et ol L SHERER T %Ré or more of
acceptpebtosas ablysulfates (RR8)i or a plmrmsamhcptw 9mpfadpleesalt of PPS.
(PPS), a pharmaceutically acceptable salt of PPS, or

hTR-anti sense transfection. 53. The nethod of claim
32, wHaednethadiofl clgin 39n whereirasaid tetemerasg inhibitas is gae £pmore of

det er yrinRg, 6rhaepﬁé?ﬁ{aa&mbu,ca&feaaee%nca‘f sia@@hing a
cancer pati ent having a tumor wt

t el omerase- | nhi biting anobunt of a teI oner ase

i42hi biThermethddl bE tlaie BN Witeesin bhid patiemtds Bfmarimal. -
obtaining a sanple of said tunor, -(b) subjecting said
tunor sanple to termnal restriction fragment (TRF)

asal ySThe meticet of nlaim BAe wheraih Hbe cddrhihistratiormiaficthe telomerase

fr ag té’%p %:qg tnfsnlqaglotnlgﬁy taﬁh Wr&nw t% ue *’L%h&&ltlé%ak&‘ of the

t he s
mhlbntory agent are sufﬂc|ent to inhibit telomerase actlvnty in tumor cells. -

a4, The method of claim 43 where the treatment does. not result in telomerase-
- inhibitory concentrations in plasma or other organs that are not the targets of
the treatment

45. A method of treating a cancer patient, whach compnses o o
admlmstermg to the cancer patient a telomerase inhibitory amount but an
amount that causes minimal cyototoxm effects of one’ or more .of suramin,
pentosan polysulfate (PPS) or hTR anitsense, durmg and after comp!etlon of -
a cytoreductive treatment, where the a_ddmon the._tel_omerase inhibitor to the .
cytoreductive treatment improves the treatment outcome of the patient.

73



(c) correl atlng the Iength of the tel-orere DNA\NIth -
t WO 200¢/020008f said - treati. ng. .55. The net hod .of ¢l ai m .
. 54, wherein said patient:is a manmal - 56. A-method’of-
-.enhanci ng therapeutic outcege of treati ng patient .
having . bl adder interstitial. cystitis, which conprises’

- t4e stRRRtdd donﬁ‘e%trhg’aééﬁﬂeWpSﬁéﬂtlmcﬂ BorhpseRat i ent. an:

ffect] t _—
O RN o, oS e SRR (A e tht
- pol ysurdatment of(ﬂﬁ?@e)nceaaspaoarened;emer@aIplassmmﬁpﬁta&tloas of AZT in

saI t (ttte P;P ‘%ent are below the concentratlons used for. the treatment of HIV
mfectxon ‘ '

47 '. _Thé 'method of claim 48, wherein the patient has a tumor and the AZ'f' is
* administered to the patient one or more of: concurrent with or after a surgrcal_
: cytoreductlve treatment of the tumor has' been performed on the patlent '

48, The method of_claim--_4_6, wherein the patient has a tumor and the AZT s
administered to the patient one or more of: prior to, concurrent with, or after
the patient is subjected to a 'nonsurgioal cytoreductive treatment of the tumor. -

49, The method of claim 46 wherem plasma concentratlons of AZT in the plasma' -'
" ofthe patient are in the nanomolar range '

50, A method of enhancing therapeutro outcome of treatmg patrent havmg
telomerase-mediated drsease Whlch comprises the steps of: '
admfmstenng to the pattent a telomerase—tnhrbltmg amount but an amount '

_-that causes minimal cytotoxic effects .in. _non-tumor-cells of a telomerase
inhibitor being one or more of suramin. a pharmaceutically aoceptabte aalt of'

' suramfn pentasan polysulfate (PPS) a pharmaceutlcally acceptable salt of

- PPS, or hTR-antisense transfection,

51. The men{od of claim 50, wherein-eaid_ patient is.a mammal. ©

52. A method for enhancing therapeuttc outcome of treatmg a cancer patlent- _
‘having a tumor with a tetomerase—rnhtbltmg amount of a telomerase mhrbltor
which compnses the steps of: '

(a) obtainmg a sample of sald tumor; S
“(b)  subjecting said tumor sample to termrnal restnctlon fragment (T RF)
- analysis to determme the Iengths of the terminal fragments contalnmg a
the telomere DNA of the cells in the sample; and ' N _
| (c) 'correlatmg the- Iength of the telomere DNA wrth the Iength of tlme’ '
- requlred to treat the cancer patlent W|th a telomerase-mhlbltmg :

-7’.
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53,

54.

'55,

56.

amount of a telomergge inhibitor being one or more of suramin, a '
pharmaceutlcally acceptable salt of suramin, pentosan polysulfate
(PPS), a pharmaceutlcally acceptable salt of PPS or hTR—antlsense
transfection, -

- The method of claim 62, wherein said patient is a mammal.

A method for determining the therapeutic efficacy of. treating a cancer batle'nt
having a tumor with a telomerase-Inhibiting amount of a telomerase |nh|bxtor
which comprises the steps of: '

(@) obtaining a sample of sald tumor;

(b)  subjecting said tumor sample to termmal restriction fragment (TRF)
analysis to determine the lengths of the terminal fragments containing
the telomere DNA of the cells in the sample; ‘and

(¢) ‘correlating thé length of the telomere DNA. wath the course of said

L treating '

‘The method of claim 54, whereln said patient is a mammal.

A method of enhancmg therapeutlc outcome of treating patient having
bladder interstitial cystitis, which comprises the steps of. _

locally administering to the patient an effective amount of ohe -or more of
suramin, a pharmaceutically acceptable salt of suramin, pentosan polysulfate,

(PPS), a pharmaceutrcally acceptable salt of PPS,



