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egmuifge%t‘iﬁ‘ @”? §’r7§°§B Jhe Firegipclosprg ohwhich are ieforrioratashherein
éiymi%’ﬁla@e (hTR-anti sense) and inhibits tel onerase
activity in human cancer cells. The invention al so
describes the use of suramin, pentosan polysulfate
(PPS), or hTR antﬁﬂem_tim_agn_maworrer ase activity.
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by using a telomerase’inhi bi t or concurrently with or

after other neans Backaroundehthedmventimm- sur gi cal tunor
sFiemofelmbmt/émnn(cytor eduction). The invention further
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polysulfate (PPS), or hTR-antisense to inhibit telomerase activity. The invention
further teaches the use of another telomerase inhibitor, 3'-azido-deoxythymidine
(AZT), at nontoxic doses producing plasma concentrations in the nanomolar range,
to treat tumors. The present invention further teaches a method of treating a tumor
by using a telomerase inhibitor concurrently with or after other means of surgical or
non-surgical tumor size reduction (cytoreduction). The invention further teaches the
use of a telomerase inhibitor prior to non-surgical tumor size reduction treatments, to
sensitize tumor cells to the effects of such treatments. The invention further teaches



the use of a telonerase inhibitor, e.g., suramn, PPS,

or hTR-anti sense, to prevent the devel opnent of ZBJUL 2007

cancer. Description of the Prior Art 5 Tel onmere and
teI onerase. Teloneres are the structures capping the
420 00 chrormsorres and arg critical to the
mal n? F%%te of chronosonal it egrity and PEPP$28M0p2609
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tel onerase inhibitors inpractical and not useful

t herapeutic agents. To date, no 5 drugs speC|f|caIIy2 Q JUL

identified as telonerase inhibitors have been tested™a

antlcancer agents in human patients, even though the
® of using telomerase inhibitors to treat

cancer I'Tst appeared nearly 10 years ago PCI/E35200240260M%

No. 5,489,508). In U S. Patent Application No.
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extended the survival time in human cancer patients.
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5 mai ntenance treatnment for a maintenance tine period).

This is an inportant problem fromthe clinical
st andpoi nt, as nost cancers treated by chenot herapZI BarJeUL 2001

advanced and typically cannot be eradicated. For
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cytoreductive treatment, were effective against cancer
in humen patients also is surprising as the prior art

shows that such |ow doses of suranin have no antitundrf JUL 2007

activity in humans (Dreicer, at at, Invest. New Drugs,
WO 228270h&9, 1999; Fal cone, at at, Tunors, 84:666-668,
1998; Fal cone, at at, Cance?’, 86: 470- 476, NGGEH2004/002609
Hussain, 10 at a/., J of Clin.Oncol., 18:1043-1049,
2000; Mglietta, at at, J Cancer Res.Clin.Oncot,

12:.’ane@€)7Héﬁb@ AR &afits’ %6&@1}/ ﬂ%ﬁ @%?reét%a\?etelaﬁr?efg%g@i%ssggiq
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pMmetsant Sut tisatiokar Yo chade cRASORBH enBbed®d aci
n ef fective_tel onerase | nﬁagl'l t%c lyity, r?f:l
he AR " Plemoap Btz 5tsrt photami as iohgsrverioaunaw
HIPeFedf Suratie werei asiministered befolees ageviamal estbNEARRANGS whbd D

ttied t.h d d
@g? e R ot I eaBhIRE T Bcckfiy o BSRE siipienpn.
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Gl A L 5y MR 35k 0 bt o e

CBEP ¥R, 1998 at, Eur J Cancer, 33:638- 644, 1997). The
pr| or art further t eaches the use of peptide nucleic

3G, éﬂj '@B ?ntlsense nol ecul es and phosphor ot hi oat e
oF PGEIRTR USRS Theycyrieni #nplicatien tsacheadie Weat birdininy PR,
pahTReartisgnst h@lnmt&@ﬂ@é&@e Mhis (PJ bdsel 8 AN A
Sramhes, %'n% A 6f{1 N 19%%%%&( N%L‘&Vw iR
ese’'r epo 5 qsgng‘sgﬁé%e eﬁ@’ed%'@“%fﬁse iBhipitgqrs aild r@ﬂl@a ther
IFiPresh tengibnib dumerstimplanted @s enimalj DiHeOprfor art teaches several
compounds with telomerase-mhlbltory properties (e.g., those described in U.S.

Patents Nos. 5,656,638, 5,760,062, 5,767,278, 5,770,613, and 5,863,936). The prior
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Tel onerase inhibitors as chenopreventi ves.
Chenoprevention using telonmerase 10 inhibitors has 9 B JuL
been proposed. For exanple, Akane indicated the
pOSSI bility of admnistering the tel omsrase i nhibitors
E, Grhbass of thiazolidingne conpounds as
rop yl actlc (Akama, at at, U.S. Patent I\IoPC%U&?S‘E/O@!Q?
2002). However, Akama does not teach usi ng suramn,
PPS, or hTR antisense to inhibit tel onerase. 15 Methods

to.u am a pol ysul f ognat ed napht hyl ur ea,
S Sl TERRE Pior, SrRET, Mgt Niokietiss Hnbgon. Atralbb dup t
g‘ECosﬂnkm ditheSeloméiid rep&d e@juenckd (BBW@B et9h JEuri.g &@n@a :638-
I rau t aul t Z,
cRRbon) S fhor O (rbd e3Pl 8 Br epliBE hIGEL B PR
aﬁnﬂsmwgﬂolﬁwl%som phespherathioat® 9Rionudasttidem®, inbibit &tigmet@@9:
Gaktvey tby t@ efibg thd TRARA N@H) nBRia sk temll)eraéésﬁdorto\ﬁm et al., Nat

8 84: 20 Gra2|oI|,

#ﬁ&ﬁgm‘, @3'& Bite & 1PH6)6 HHpwgvep, nope ghthesaaRarisgeaches the use of
Adurﬁ?hlammod hTBkeisdrke Bs teloPe 89 RRrs. 1978; Hensey, at
at, FASEB, 258:156-158, 1989; Hosang, J.Ceil.Biochem,
29: 265- 273, 1985; Hussain, at at, 2000; Manetti, at
atrelompigse fiitorkaspiemapineventives: GHFmEBS/enti®IBing Mldrhesaseat
atnhlbftaﬂ‘h% b5@§ a&d30PG- exafifié; A

‘? \%1 ﬂ]opOncot 9e 11@1 Iga%%orn&]wtgé $he grgss@ggy of
EAFTIySE) 'QS&'PF‘e omeieps inglpora e dasse tiagpldine. @ﬁmpatmds as

Ppltophymmlcsmkanﬁbldsta@ldcﬂ PaitnbKo. 64&9134 P2l alkowaler, dkkama

A aia s, % 43Rl B B

54 2654- 2660, 1994; Wade, at at, J. Surg Res.

Steth3as P 8se Qﬁggpm \]/_\ggltgﬁ'ﬂ?% gr%ﬁlgulfoﬁéte@‘haph'?hJWéa ?@T‘é tnulthIe

rdi ot
icahﬁfflaffpﬁ"@@'&%l hvitrs @hraarnngef & hrDEﬂCt"\”b‘?P%(F””{ﬁﬂAO’Bdo 78, 1991
gemam,r mfenaa/ ara@hd'eevemﬂ(evrb r BBSBaLMt, as@nthéanmld birdz atlrdd,
S t-der ve
D500 AB 8L, B5PH DL NP o o ARG o
t F%W@ﬁ oftrdl-n P @mﬁt eﬁ alc tchJﬂntl fepi. eS| agvmmm desdr
aregse el At Ofy. 2
STVl e e b Bl
fé ’”1"’)"05%9 AgSHF2% (1978: Hensey. re&ﬁ%fFé\ﬁﬁﬁ@QS& fied r
r mpelﬂmamge JYGed @Zﬁcﬁérg 29:205t87B 1988) rHlueéanp lROSH lzom( vRhete et
agct | S n
261 Bl S0 e SRSB4, OBl s
f%th?oﬂQ%),, MWGS t&fpdi. seAarsocilin. Onlcnlh|€b1 13i 089 Ono, et al,
tELluQﬁ’mééﬁéﬁr a{(7§43¥9 Y3 bnégas %m‘ By /abro@% §&gém§1w | Q)

nomn nove find
Afjgﬁp'l ‘el ot aéu‘r’ Hﬁfi’ ﬁa’FFﬁé ’”§hcﬁ%ﬁ3§%ﬁ§2aé9ﬁ?ovlsﬁﬁyn iGenprrd¥sat e
camzes 224Beﬁb%r Eﬁkan@%ﬁ @R CandeR RbE 54268226602 19949\ Bde, ot al,,

S’%% 519?@3&? age2; Q%rl r{g-r%% abh%o/ﬁaﬁaqa’m?o/., 24350,

'@22.617_999)7 2 lts 1=pBmoHzatiMty imbeleved @nbegerdo intbitklef40I9A
18R er284, @%e@@trén%&]‘pfaqf lﬁhllﬁtiow | Sméﬁﬁ% ng%an\%tﬂffaﬁo% k] i

tunors, er as S ngl e agen

vwlc’ttﬁefcﬁeﬁ‘@d EPveRdrotasr fmblast @r gwth m@rs P GIp dransfgrming growth

factor-B, epidermal growth factor, vascular endothelial growth factor, and insulin-like

2007
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pl asma concentration of suramin is between 100 to 200
pM (140-280 pg/m) (Funayanma, at at., Anticancer Res.

13:1981-1988, 1993), with 70 to 210 pM (100- 300 pg/m ¥ 6 JUL 2007,

indicated as widest |imts (Kl ohs, at at, US 5,597, 830,
#%004107d0hs t heSe concentratizons, suramn shows

si gni PTT8nt toxicities and onl y nodest act PGA/P320044902609
patients. Miltiple groups of investigators have shown
that single agent therapy using suram n has no

apgoeihifaddre) aRd i rof€f . j atients and
Pt ant MTRL L S S PRI SOLS s

t hat... ination of hig
cyl? l‘ci)"t:) '?)3('} %Opgg%pﬁ‘toryhf%@% FHty B B cadiiiresandncalycan estabbizmi, n
huPHERMIp &tsP éhibits dle/KeATREBE,A0Mbrthesios !fa%toaqeaﬁostopé%éo%%%ég ",

t Nehikitidnl dA¢H sane. i nvesti gators reconmen
f"‘ﬁ,{?i st ugéilﬂrgé%sﬁ régtril‘ﬁﬁﬁ)yé MEREy a0y Sorepifatian. 4% aeitknoan, end
[

BEMBYh Brding by WietApplitanier cyt ot oxi ¢ agents (Dreicer, et
al , 198&ammah4s08R { ot 398 | cone, at at., 1999;
EYERCTRN e L e G
eg:g ar' S réo ™ O\bissRteracat ot 4., CamesTreMaRon@0t259a7321994;
1998, RodeBiockin Bibphyt A6 .38HBHER) 19%0%% tellagl o
digs@0Mes i i ch the present inventlon. s 6248,
tharg e o0 i PO RER 1758 1 S ese 9 Saltorecetbemat ¢
a@@ﬁ’le, agspt ersincepmbinaéion euith athes GheatherapbuddY Fhe @%?aepeWict h
a pkighatdxés n (o t he, conbi nati on of
s ther apeuttriaﬁg&la%ﬁdmg%rght '8)%?% gNe§851e0§ %fé(@ul"ﬂrﬁﬂo'\%ﬁq Ho/gl)
cﬁ(t) (g?‘b%’?]ac Sl efticandss Res §3: 69844 p8a, dRSAhouithd7te 21bem Use:
0B0& uy/miyiimlicated i widRt ARRUKIoRs, $P S a t he
68ROt NSyl rlgat rreln;)(k Orr%%g,?ﬁt%isess’.ggﬁﬁas %\lﬁ?& Rfinese
di scover ed’ by kDpFI Vi panificaptytoyeities ansb@nly rinatiestagdtivitynin
updients piftidple 9GUBDY iDeStigatondiaia eowh et G618 Aeh thérbby0Rking"
ssuraminnhfheg tal re . i nd 30 shortly after,
tﬁ@ﬁ%}gﬁm f atpﬁrgEr‘ggthi %ﬁ'tt%rtérg@gf' ﬁ%ﬂ"uﬂﬁﬂaﬁ’ﬁ%{ep%s&}”dsﬂ?éhaas
c A} o Jioh slpse susamin@pghA cytateic agent daes nbirediicé Bheficial
SEpWbIin sunatdpatieats als caRgardil if ﬁﬁﬁ@E?%%?SB£Ed 3 Oe? f@{jip%and

r

efphas| need for |long total treatnen
e.q. . e S%tgfgrt%hstrﬁ%",m"f”% aGRet S Lraps, 2o AO DO agent

_ngg bﬂfQ@MPf;)Wﬂlﬁo&eywmc ayents I’@Ur@fc%ﬂjl et &1, t1gg@ipa§&eg§t 10
| TH9B}Falcend, @f A1 yf.ficient telomere
sy _tﬁa 1Y t%”ﬁ%ﬁ?@ﬁ%‘é@é&%ﬂ?@g@ M’%‘Fgﬁ’ PhAl- dP9Tc Mirzse ety |
deg% h cr’]tﬁfeetp?’e§8?ﬁ? Rangeait ieb Al 1198%: HResen, het . 09g6y. e MeRde, Of
cabaet rthe discovehéDUupdromhieh thel &E%ﬁ?ﬁr@éﬁionh@%gged "i‘réeco@ound
' i nination fromthe body is desired: © B
&‘;rtg?ﬁéﬂﬁf ‘%\élfsuﬁ{af“én' S 3 °B8/5 PPeToR 8s corpRinagiemefrautsot iney cs
glosg Wit eytotexieiagent, patd est thei @Wh@ﬁ@ﬂbﬁéﬂ:&@a&\d?cﬁﬁnd
trbhtel@ 8bse ion.decline, with half-lives
oPnpRgRsGs Bl SRy SR SHLRE O TGt o hisShlst areui e
&FB & SHiRrwn o sebtirrepsulic deses.Ho @ntiange thedamtiorebi oth@ttreaiment J
@idaitncbis k2, bk by AManteT O Ih300S! b ROL 1 .
%,%{eﬁgg &igld’,] drogsr s %J so slowwth a termna ?{glnf 1Pite
of “AbdUt 13 '§RYEs tRe.aemyistrationsofsyramimshey thetese, daringsand
PRty FPG triestmantsaé tie- rmyient iuth bifer RIS Qlueh acheRBfierapy or
Pdtidtion: ORI ARy invention supports additional and different uses of suramin,

and emphasizes the need for long total treatment duration, e. g., weeks, months,
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effect (Wellstein, et at, Breast Cancer Res. Treat.,
38:109-119, 1996). At concentrations that had no

anti coagul ation effect in patient sera and that weZeﬁ JUL 2007

1,000- fold lower than its cytotoxic effects, PPS
W@Bb(ﬂ}olio’ﬁost he binding of FG-gto their recept and
al'so inhibits angiogenesis in the chicken bHSsaand2ens
chorioal | ant oi ¢ nenbrane assay (Parker, et at.,

J. Natt.Cancer Inst., 85:1068-1073, 1993' Vel | stein, et
at}’earg-gcg@deﬂmt’g‘QH gyho‘%ﬁl?{]s tel?rﬁ f(ey ?ndoc%{lnsd ?l}ff ciegbgjomere

concentrati ons abov
UrisBttening toyjnkjiit C%Pfélif?f?fm*wf cppscdlighithi t s the growth of

t he rathdVbrésdny iveitldAEachbd thet é@tﬁf@ﬁ@mtof'céntﬁlh@# RHibBE Bt

tunor i, S _not has |ittle ef
£ DohetER, fishel o BRBE viia v shineton fm haieei b ceried
mSuEestim §il8ls ocfuciVBsglireenir The pHae@acokiMitlce S @yrar®i irBhuman

i 1ecBe SergeletBig Whidae dite: ol i BhicB i naivey

J NP hours feledays. g 78 days: The toreb body EBerEyice iFRE09Ekter Hounr
amomentat anfJ @B&)ﬁcﬁ/ ARAssH M, Q§é4)t H{B)Jlspﬁaﬁcﬂ & snr%ﬁur, Eg (\SNa

h
S e R R el S Bt o ol o 26

its anti-coagulant effect, but did not show antitunor

?Mge%ﬁé:‘d%ﬁ% ugiggg q:%%\sls GLass] FSynﬁutetni I&t—:{%g@%ﬁ%ﬁﬁg -coagulant

18ifeps_(iiplisteioosy al.ABreast GegedrtResPi®at.s 38009-0ng el 995 nit
ev&icﬁlﬁiaﬁ&ws&ﬁ’atﬂad)@& ﬁﬂlt:d) iaﬂonlb?f@étw pa"ﬂﬁ{t st %ﬂ%fh%{ were 1,000-

n ic a I ni cal
TR PI PR R SR %%fs/ PR SRt (R PEIB P GFgP tanecsebisy e
carrd:elso dhhilriiscalgidgenesissin s abfckeha BhobMIaRibic %@QQran@Q&ssay

S%‘H&r Tt 790 jNeJﬂ%aﬁcé’:\%Jt }% 9’@58 95 D@t Wﬁ@%j%n oLy Pigge)

Hence, absé I'scovery;’
nﬁﬂti%&Uiaé%lStO@lng@d W@M@nttatl@atabem‘cm/ml (‘PlaEked @Se!s 10f3).

PBﬁdé#Sﬁ@lvEQfon&mnlst FPD linHasi i i %ﬁ?\év%\égl H@Eél(t;'?'\?ﬁﬂsg L%4t?@81u§5'09

g ‘g é 2004/
?a*'ﬁg’ﬂté? SE"&E mogn é?rtuaﬁp s R rripatIe Ut hgs Aife effed otk g
peq’tabjlalyed tuncbravend: cgnnog nhitdtr the | iyetadfhsiess BRMOFRICIORMbF & has

L (ALEASE b Bl B Oy 1« B8014o0 RUS 1PN ot ol Anfiopncet Rest
432 UB-21 4% tORB Wellsimin, tGhP/s J.Na8 Sendee st , BAIGER0] 18gi)c The

t éﬁtlhﬁﬁ& la&ﬁnt)séfcﬁfbsaﬁ’ px@blﬁﬁc’éh@ﬁor Rk thé @H ?r?‘*té cpiﬁllc bﬁ%hﬁg

i- ?rloq1 g\s ysual |y occurred w t
PSR Showk that Bl &'Béléfell’ folFraiedghendha ‘195?)‘/"35 |aﬁJU§tﬁ‘i* to qvpida|
(1 Ma;rsllfcahdhulamt effdct, bui@id not sﬁ&M@ﬁtﬁurRﬁ%ct;vntﬁmMZntQ@.@éh et al,

r uj
7 oS, BRI T 0T Bl ot
B(éi‘#"ﬁlt eP%§ 'i/\/é@ éongarob,@mtevamate;d | grpetentldilarusehéantltumor or

CaNRRGbE&iE Oéb%nEhatA CRURS RF Qﬁ% Flbé chﬁ%élc'ﬂnﬁr J*éﬁss

consi der at.i et her with di scover oca
a %—Mﬁ&@%&i for 3l actiyp £ARGs" F'E?'CP'H@a’% aﬁsgétjé@-'aﬁfr FaR000,
r srewk t1ed0itrials &Aoﬂdﬂﬁd@&ﬁt |na hiiidd 610 Pyscme@ta{baémqw@ Fte@eﬂthe

t(ﬂgcgeetrf gne%é 23 Hg o v%ﬂ%g;tﬁ ll,;]se PE’SJ&%P ea?% g% bUt very

conc i ons u m (e.qg.,
pg/ m .The deseE oA RPS eseBipr antigonor ectivityeevialuwiimt wepe alodut non;mg
adm ni stration
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of PPS to the organs where telonmerase inhibition is

desired. This new use elinmnates the potential prol emJyL 2007

of system c host toxicities. 15 Methods to use AZT.
Mel ana et at., recently sunmarized the history on AZT
WiyBh@hRpse! at . 1998). AZTgis used to tr oL ent s
Infected with the human i mmunodefi ci encyershtﬁ 004/9075p
originally was devel oped as an antitunor agent.
However, it is no longer considered a potenti al

oA o D S B
wefdy. AAasiimsconreitdfionso inrieased haupe tires yof| @mtm@@usC idaiy

V\hemlnistrams re"&dhﬁh@ Eﬁd-ﬁoeﬁblrﬁﬁorﬁthg Q\‘té’&tﬁ Héﬁ@fttl‘é%ﬂnent Am_tlﬂas
nce b st ed clinical tria

SIBFE R Bb e koSS he A0knds sattoteRnebieseigy or
dreeagtitis, isuallymectrregatithipritto 6 fmogths tPraxtitis vesst tharddse dimiiag toicity

nl thﬁ@c tnaF ;Rﬁ%ﬁﬁwaﬁ 3:{:"3'/ ercit (‘3‘91 EFRQE' ed. 2%5%3%40“1 gﬁf Tht ‘BPs

rodu
camcgwwla@% R?ﬁ‘é'fﬁdrfore‘%@ée'%'b'@qn OI@E'W%FW!\W (0.68.6 pg/ml, see

C&lxé)ﬁ;blﬁt%ﬁdltefbaﬁ%dta?ﬁ‘ﬁllﬁ RheraNaH ihé{%b@ceqﬁét@ns gt EQlsk :b\‘&;tlttls
St ea ate concen on atl en

ot eE S e RSk E SR S B ahe i) ebBiign of
f swemhda the, targeted Sroay fdsgltedidly jelangrasi-irbbitprg codcentrations in the
( ?al?ye“‘téocils@.[ﬂesgg [fsé(to%f)%@ﬁr 6§ ven?ngg’z:oncglﬁfag%to%?%}n% in the

treatment w
u g@ami (9.5, 0. bag/g\htsetp\gxangilelm Igbtg)the ipyention Qf(bqq:eleqdmlsﬁrgthgo

abppm(lormé @Jgé(ns&%e@béiég\é@@ mhxhhcﬁﬁ@ﬂeﬁ'é& rTﬂBQ\'e@tuké)leﬁxﬁatéshe
rom 1. 06 pg/m

co r

“Fk’g%a‘ziﬁ’ﬁﬁama’gsyg &3‘,9%‘8?’?5’&' Pl asma concentratl on of 6

glte , or 22 pM for a dose of 85 ngl kg/day. The prior
thods theuset AGT. AlTanasetal. 2reeen1Istum®@ﬁzedvm 2080ty 07 08

1Quétsnt, UB3004M o 2@@9 ik %lséHT?J ik Qheq Wi the human
concentratlons roauces AI n |b|t|on rang ed”?
nTEREIRERTigeneY VRS- | Aﬁg|°§9m?l§twa§h¢evelet3e0bﬁs an Nmréﬂumor: agerit. d

RH§we\Zé2 IB%n&Wgerlﬁﬂ\élderSB faabﬂtentlal anti@dmor I‘@bnt%cbus@ &l lts
o et o Sl heny TRSHRUER A o BSREQ PLchRS WSy 1T WiR°
atﬁfﬁr ifued tabavervens low mocjwwbemlbwes agrinigEEd tal st boils| injeetived

nﬂﬂ'ﬂﬁéﬁ dMce b@é@@@@d FPHaSN dnd i t.sal HER With&Ss! shgle ent or in
nati on of [ [ -establi she tunors I n anfna

A&‘?ﬂ’ iRahpn yith §Jt?ﬁ drigRt B thec trepdrarng of pashpintesiingh C@Wﬁﬁn llgof

t thesaudriidr st re; aeédbwsés/ofoﬂtZT (p@w td m@hﬁuéy) aiat Weli$ produce
as een e an I tunor age

L RO U aoblBRE P BRI RS, BT Pyt BRtechde e

uewailghle date, asf folotsi Vidngesasin csfeaet\zéfatatcoﬂc@nsmmn of ART thoistisnt

| Plaérﬁé"‘éfter %mshglacﬁél%osé‘ 6f'id5| drﬂglké)‘gve %‘iﬁst SR mﬁlﬁénﬁ\(/' Y

occurri ng es 1 t|n N na

c&H% Beffnt {aﬁhwﬁﬂ@% @%tﬁe&rwe 7§0%n For @fwt@fc tteﬁ@qatrwmAZTaat
shmvman doddert3 @!ﬁfluiwméeda@ts ate)it Q6. 5AZE 829, LM eorRbtd@ch

t q@ re n r concentrations
R TE 85 opiBleat i cigfeno et ey Soaake el dncsaigion
from 1.06 ug/mi for 15 mg/kg/day yields an expected plasma concentration of 6
Hg/ml, or 22 pM, for a dose of 85 mg/kg/day. The prior art teaches that AZT is a
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122:554-558, 1996). The finding that AZT, at nanonol ar
concentrations, enhances 15 the activity of 76 JUL 2007
chenot herapy is also surprising in view of the prior

art showi ng that the cytotoxic or

WehQWBH@se- | nhibitory concergrations of e

m cronolar or mllinolar range (Strahl, Aé)t-ETg]IrS%Oi@@@Q;

Strahl, et alL, 1996; (Melana, et al., din. Cancer

Res., 4:693- 696, 1998; Table I in Exanple 1). 20
Aﬂélblﬁ&a@emﬁ@lt&eﬂh@%ﬁéﬁﬁatlohﬁmbpﬁa&ﬁs Bhos lr‘?rlltgf{%rrgﬁ’qeed CTrom

activity gg sense cons een
e e o H'“Eﬁ'?r (BN fel /1 Mugleigriy Ren22:895-909, 1 $96: Strahi, ot
t ragafabeal Biof, 165816&,r199$)as been pr oposed (Kelland, Lancet

Oncol , the hT S

rep ortTl‘g]‘ar arg?e;n(?%a/segtgogﬁ : CQS?] e%sgrqfﬂ%"ﬂ do?—eﬁr‘if?f)gﬂ Epp?'ca”ts

c &f?ﬁ?%reﬁdh@tcﬁﬁ‘gﬂrﬂ%wﬂﬁw of noatonie Wosasfof AEIT dhag rdeerddniinbinblaion

t ipra@m Borchetra45:8s @Eulie@||rP§Iﬁ‘ﬁr%tl@W$f'v§eﬁ%§t§blE9 Mn‘d&t;r? s Ig
dg g{ fo gun%t ive treatnments, have not een

oI P8 BioKiFeioges9f iloaise oamppeshtherativmr esfuty of

appélitageltn amtmals Nigwegh ALY h?ae‘b@éfnaévalﬁﬁédi&@% Qitlﬁ%ygdén%d%n
ortenin Fir

t and telonere st
ATEER ok ok G RBiosshe o Bptecenedsf At at

h"FF%‘hd‘PW feseps faqrtet\mlcbeetst finding bithe estitursce attivity hﬂAzmrcfrzc@n@

r aflee QIO!‘.J%ere&FPcln@ e H%olgﬁrég Eghcérﬁra{lc}ﬁg‘?iﬁtrﬂn{mlg%% of ﬁ? prior

ani nﬁ he second di scover 1S trea
WeER W&hﬁtﬁ“@m%ﬁ&wvmﬁﬂaé ouRq atynush h@h@rﬂ?ﬁ%éh%imsult in
agmrmlarvmehd:efﬁsﬁcﬁ:bhm raﬂ( &t 6, J.H;‘ar%@p?\’es . oncol.,

2 ﬁ?ﬂnéaﬁQZSgQ%Q Jlnéjsg %/ S 85?'}0:‘5[‘;9 atr gg%)crsﬂtée?lgés; Brhances
Wili aﬁﬁlvefbpf§hewb¢raasls also srprising dmdevP&Tdhe erioh ar sietbirghieat the
apftbtead Glefeloﬂgrés\éhﬁl'yblﬁfy &ﬁ%ﬁ'ﬁtlo‘ﬁg %W?ﬂ & eaP\ythQ IHqcllcrom%lgr o

r aql ﬁ di scover
UPA'EE range Spirbivg! alp 1994 Pisahd reééle -19%|(M¢lmﬂr 91‘ al., Clin.Cancer

cﬁas;;eﬂrﬁge@% a988;duble nth BakpRHY. er conpletion of a

cytoreductive 5 treat ment pronoted tunor shrinkage,

del ayed tunor growth and extended the survival tine in

hARtgenea tectelomeaasee rnlgbitiohig teldnicrdse dicthdtp We BytiseSset dmaﬂructs

| Rssteen AchAHEH, Shd Hel ﬁ%@sﬂlft¥ wﬁéfr?épﬁlléaﬁorﬁnttﬁetsﬁ%?mént I%IF cagf:er

the i ntended tar

t PRSsRREN Prposstt f@ﬁ?%éamépn%r?eg%m Peq1dntHowevarnthe bTR |
t eltoarse asporit thers hes h@crbefeﬁld@mi’b&! | Bufihg, &dn%ﬁ?g RBHE-teh

t Lted. in ry

D ETE BoBRSE AR t ol Fola ' hBier Foeea seresusn

SW'FPTQV@Y@HQUV@ tﬂeatmmthlhave notheenpropssed ofldescribedt h di scovery
was that adm nistration of nontoxic doses of AZT that
del i vered nanonol ar_ pl asma concentrations resulted in

el i mination of wel |SuUnyBary Bl the kwentionnors i n ani mal s and

enh Egg aael cirkat &iplidationR hagt@toh Sbveyal Féﬁatébf&édo%éﬁ?é? bn femerase
C S resent nethods,

R e R o R N D R

;ml hTReantinerse @k affevivddelvmeraet inhibftort WAB Iréduca e telomere

IR et B implanted in animals. The second discovery is that pretreatment

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



treatment outcone conpared to standard treatnents. In

the first aspect, the present invention teaches nethods § JUL 2007
of inhibiting telomerase by contacting tel onerase or

cells containing telonerase with suramn, 20 PPS, or

wWd Brabsense. A second andit el at ed aspect(ﬁﬁggﬁs&nmg

nmet hods of inhibiting telonmerase activity in

patient, preferably a manmmal, suffering fron1a

tel omer ase- medi ated condition or di sease, conpri sing

adm.lmprsuaaamQ a@nimale Whethp@aus@mérng‘thét télbxﬁéx@@@iﬁhubﬁ@é ls¥ch as

{ t el
" SliEfi 48 PP Yhaln B oo et N ks cgmaharsoy and
| ﬁﬁﬂ*aaw ngfhenfeurty dleceisnt isoliet owintentna ofcanaein ipaglasent at
pt@fn%@@ll%llﬂoﬁadﬁﬂ@éntra&‘ﬁgﬂﬁr‘l %\9 aﬂg'r@om 1%‘ 5:‘?8# ?0 Qy‘ct o%t I8

of a oner ase-in 0

5 ‘?re%ws?th%rpm{ntgp JH@P%§IE'”IK?H?I Bliel@yﬁd tumqé growth and extended the
t edreinalr trse-in nifiniint icavgpet rpeﬂérﬁé?ntTHeSflﬂH\ \Rtoldty S Cla@|opaY

t E?ﬁlgﬂsﬂgﬁloﬁ me%[xra ?OXQ ?é usetthgtev\v/aér B i r@e;g:{ a;grg%tnflglr ?regtr%rent
p':e@pltefiéqf @pelélﬁst@mg)ncqmet@ns 86t werefsefficibityto inhtbitlt@aBéraskOarar

26hcEtEe Ité%g?eﬁ’tfé rllrg_%hﬁlctfsﬁl% Bt 'ea? the s’%mfeqmet l@;lﬂt@g §¢ (/erg?a\ln? 0§ 3min

10 p%‘%”i"%’ﬂfam'bsr & %B|a§ma thafnwaw'd n@bﬂrﬁve beey sutfivieni &t @hibitg
t tplonemspahe aikthadidcovapywbamat ainfnistdbior?&bntoWP doses of AZT

HRESSHOISE Pel o bEY CRepEo el SltRnef el
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A fourth aspect teaches methods of enhancing the treatment of a cancer

patient, preferably a mammal, comprising administering to the patient a telomerase-
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The compounds of the invention have many valuable uses as inhibitors of

deleterious telomerase activity, such as, for example, in the treatment of cancer in
mammals, such as humans. The pharmaceutical compositions of the invention may
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used to kill cancer cells ex vivo. Thus, this invention provides therapeutic
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As used herein, the terms "locally” and “regionally” are used interchangeably,

and refer to the administration of a therapy into a tumor mass, into a tumor-bearing
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suitable for administration to mammals, e.g., humans. When the compounds of the

present invention are administered as pharmaceuticals to mammals, e.g., humans,
they can be given per se or as a pharmaceutical composition containing, for
example, 0.1 to 99.5% (more preferably, 0.5 to 90%) of active ingredient (e.g., a
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chenot herapeuti ¢ agent by a chenosensitizer when
conpared to the antitunor activity of the cancer

chenot herapeuti c agent given w thout the 26 JUL

chenosensitizer. As used herein, the term
wehsBRIgVENti on" refers toqmsing an agent t
the devel opnent of a tunor, a cancer. The 1}%&&0‘35/&)‘!&9
"“chenopreventive" refers to 30 an agent that prevents
t he devel opmant of a tunor, a cancer. As used herein,
e term eut | aII ef ect Ve anpun
R R L e e R A
refrier.s to the anount of such an agent 2 6 JUL 2001 WO

2003/ Q700088 PEEIdS2004L00 200948} Gua2hane B b

conmbi nat1on, iIs upon sin or
nhHmanpRRimale 6. 9. A iFe niat rr@hbi't@ncaﬁ% GkOﬁ% 'yaﬁf%ta"d grigpates)y

hlb*rgféﬂed) Blirh&Nanimat ircBé BitumBe phtRhDRENg Sediedtddr \thirycter(zeor
a@/cﬁ?? ejlse i_nhi bi torcy agent), or at inhibiting or

E"%E LG9 ESFT®hrowt h, e.g., a cancer (for a
chenomhelsapmﬂrenm)theaerm; "talsmdreheeferisnto theeenderfra epantaisan
«9—{ @g‘t\l\ﬁﬁrch%ﬂqug ﬁgal%%ﬁn%ﬁ?e@ déy lﬁ%r@ancefé/ent heti c

et a- ranose
r esi dlﬁ‘ésuiﬁﬁtﬂfﬁfe”prtb?)é?ft“l dejorgerage’ d?fe{so"c’h"éﬁé%emar Snzyme or
”&42?1915” él:'hwweﬂi%&edr angrsnideRnel pOIYmERLHon BRENaifeNENas N
for ex descrlbed in the Merck index, 10th
%ﬂr‘i’?oéﬂme 5%5@‘“&% ClofYPEk & Co, Inc, 1983. Ot her nanes
used tAs whes dierdie theéhissme Gafomarade mhéa,itoriyrﬁtgent” a&hi dtelomeCase
X N f I ; :
R S
" gfizpnedelesesse) s i nt ended as art recogni zed and refers

t Y m'ﬁ@%’éeashé?ém Cm@n@mﬂﬁhib@orgof’ tefnir fjen référsgterhe,dlrwmse
resence or. |levels eigg] i cat es thg)épre nce

mew@bwem@wt'%@‘dh? {eloBIerate SBPYEE: BETE N Fg dsm%sffé%gg’?
euging, the anditied TRAP assaqripsosbedoiat Ganetsalt [Gen dialePlarmeviased

"?é’z?és-ztggfzoﬁﬁ 3?@%&1 &g fe%gétfoh Sftﬁé‘Ev é}Brﬁerla 'léﬁﬁt'h){n 1Pof

t
e cancer. a I ent ave

athe Watsaswbmomsﬁr aER@AﬂSI@H theRal assan descied blyl%l%a b G e

Ok, FRafe YRS, 0’93 *@3‘5@@@59 86t ) orQifedion@R inBRIAGA kefomefss lhlSﬁB}Idual
ers to tests

LHRgere e L P Gobtbea s Fedit ot P BB

| ndyid364165% 20®1).not ed above, the immort alization of cells

of ten ' 8(11 K%%m thtquE "@eh’%isefntsﬂfer 2ftd ¥&hia géht'mcat increases

tel one he connecti on bet ween
t éle@nﬁmasreeffed@tf P\ﬂi‘fto}ﬁd A8RNt terE: adbﬁﬂflﬁnyefd*‘e'ﬁafh? apaYyipAIRIB |

| riReRm "cﬁ%@ﬁnb’é@nﬂﬁ&aﬁéﬂ" rr’efer§ QAEREENR it bt aditypel e Car
br east &j st omach ancr

katﬁWe@ﬂe agent by & ¢! °Ea?"6§%%{t"@%\r/’arﬁ1p?r§ r"ﬁé‘?x%‘ﬁﬁ”m‘” ’

S ¥&ii8IBf the@kmdeach@mdthblapautic faentyivea @fthout thaelssmasensitieerai n
As used herein, the term “chemoprevention” refers to using an agent to
prevent the development of a tumor, a cancer. The term “chemopreventive” refers to
an agent that prevents the development of a tumor, a cancer.
As used herein, the term “therapeutically-effective amount” of a telomerase

inhibitory agent and/or chemotherapeutic refers to the amount of such an agent
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i mortal has been denonstrated by anal ysis of

tel omerase activity (Kimat at, 1994, Science, 26 JUL 2007

266: 2011-2014). This information, supplenented by the
prior art indicating that the shortening of telonere
wBashHo6@N Provide the signag for apopt 03| [

repﬁ)l /Eg)tlve senescence (WO 93/23572), indi C&(U%?O?ﬁo&?og
inhibition of telonerase activity for a sufficiently
long tinme can be an effective anti-cancer therapy. 2 6

I i c‘l?log%nevp %096%9%%%98 |51%ffggTé %Qloé'ﬁ%zgpgn¢ Qol@dose

relate enmbodi nen |dn
i AATBistatiag e ke sHBPFL €9 efhumen paiient, etgnibidngi telemarase agtivity

r &pt & Eeaix@rasleﬂnﬁlmoﬁj é@ﬁt'}‘Qﬁat ARSI or TEdLRinG ABBPAHRESI growth,
descri EQS invention and that are

cgﬁaBF%“CSf f‘?rﬁﬁ?"ﬁmtﬁ"ﬁ ‘omerase enzyme activity, are
provi dsdussdrhiersn, dled 1erm éqeintosat padysulfale’ @ XPPSL efeeh @l0seeni-

t%{lrﬁﬁﬁlﬁesﬁ.llfg e@yp &Afohnt %@c{ P btaldlx F}ﬁéd&/g egg réé?ﬁegql\(li 1O

i near chro soma ere
\Mpfqﬁ@ﬂ?s sirndan tadepeyin, with mohawarb\a%@% rages Frém5'50@15@|00of The

e a@hpcﬁlhcﬂ &N ebr eb(ém@é tbscribed ||r§‘chél Mdrekimfak H oth BEIRdH, E?d’eaidﬁ g
eats

§ e to ad to
ok 4 O G o el L O e D P L
i mylarhedpperi smfaemlangolmlféte; OBG061; lﬁe:rersg Hdnoelat.0 add
t el ong [ a |
w11 o S e e Wl pENERGUAS HieRhaPad bl Hlofacd ¥he
argfers fqnme'ew%@ome?unﬁfhm bi Areteig or Beneayheget gresphceaordedels

t indicped el gresdne iop aldﬁs%ééél orf 18é h&lblﬂeﬁédaﬁdalm%ﬁ& oPleRloping a
Bnd ition associ
p

ease of
b B ARG Por e, iy el 13301680 Tovel of prostte

( seHcticentgse asdikely tdt have or tralkbvelppapnistatetdnsgr, Patient that have a
h [ hetl.c
CFIRNEPR S0R of BROAFLARS dF el bhalid ol BIEL SR8 fichand
pP‘@é‘é‘h?a"Pﬁéentl on teaches usi ng sur amin, PPS and 15
hTR ans w8 HirelnOthe MdHbeE vil @ 88 kPR 8s F@r‘ﬂﬁm&@ B4R Ning cells

event | or treating many types mal i gnanci es.

'B%Het H'ﬁ-ﬁ? t he compounds of the present invention
can provi de a hi ghly general nethod of treating

n?g,hggggg;ng%,topé denonstrated by the high percentage
0 uman tunor cell lines and tunors that express

t el one¥saried mesve. theipeeradinatiop of cells digsnpoiolvas idleselfa Bed

| Bctﬁ/’étﬁ)n 8:f3 Qél@ﬁ*lbra'séw MYrd @ﬁbcﬁﬁﬁllypﬁleafoﬁﬁ&ilbﬁ/ BetwBer? Blomerase
ectjv target malignant

v1d|n tr nts that s
Caiy =ing B0hI Ry iRy &F irsme e s Guastive HEid
skdiposef bregstslung usidrhachasaciast @drywcérhix cytbns okidiey, bladder,

IC% E%%@@éﬁtﬂa&&%ﬁ?%&terﬁ I?éﬂhaléhé FlochtYlhgf' £ i gé ltoS'rem |n

rim nat nvenlén extend

t wmah heg leen @ﬁm@@ﬁraﬁﬁ by @ﬁuﬂwselomwa%e agtivy (Kirhetisi. t1994

t sb,@,marm@m 250140 O hRBhatRS Q@?ﬁlemén&%l H?rtﬁeglﬁ«t&{r Sﬁ ;h\agﬁtg]bo n

Dl e PR A e Do N R 1ecp R, 1 pastod o
pleplicatheesehéscahdey(\WDCIHGIE )] indicaads tiieat mﬁlhlt[plt Bﬂ”telgﬂnéﬂaﬁtgaoﬂwty
t %} % %ﬁ;c%z@y l&%%@c:an%ggpeﬁfe%g@%ml aé?\@érgl?etr%uﬂg the

phar maceut i cal I y
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acceptabl e salt, where the conpounds are suram n or

PPS. 30 In a preferred enbodi nent, the tel onerase b
inhibited is a mammal i an tel onerase, such as a hu?raO% ‘mL 2007
tel omerase. 2 6 JU 2007 WD 2004/070008 20

W5 okerRg41002609 Anti - Tunpfg Activity of I rase

I nhibitors A second and rel ated aspect ﬁf”%%"’ﬁ@g@gm
invention is the di scovery that suramn, when

mai ntai ned in a subject in anmounts that are effective

i n t hepnignBkRY "eln‘BBdlm@rflt HelIRERRS lﬁé‘tﬁdd\’i’o{]ﬁ{hlblﬁ@hé?ﬁ@ &

a tunor.

n
t =R H7BRERen I B cwibedses Ronde sPmPRFLHESFiRgd
t dleommeseaisisventidri atidt tiati 2le sapaBE loeinmbmn@t@afr@raab lebzytheRENGR|

Sléf‘é; ;Zré\}el&g dukif é\l Ieﬁ!nc%”%:r A %XEE ? 8§ove Pe?q%er?faé??yeﬁfntgﬁl a
t e ﬁp?é!wm:ﬁllelegﬁd@f th@dlneev @hrammmtal BNA ts be mplicatedaompletely

an@kdiethe I PFRI-ARE! bhd3bd B tﬁé)f»' enJ Bmeea“cﬁ TR dlﬁm%ﬁaccreI %3%

vention inhibit telonmerase in ce

ex?pr“gktpg"]'?eé?flnlgu?%ﬁ K8 felomgngpei 1o AAd delemari iAAs repeats to
achrompgoimaberalk. tnhmmmrmwm&aséfwm Reult inN& ﬁollf@l’étlﬁgaébllélhé;to

e R el K AhatE O bl S TR RRIE P S Ao Bl e

i fhihpset of Ofcbna@n@lﬂlamethaett i thils tyettion V| inkéisitingl tae Ebitily o&& lesl] to
t bkt is MdefUd F? iR ttlntenforCelohdioRr: s%fafe%%th %'f'] mcpetaF?‘:J rate

prgﬁqratlon Contalnln telonerase I n cont
o BLIPUTeRG7 OF SU5REBt FRET dislomerase: ey "b'tﬁﬁﬂﬁ@@m gelish a
berfid rematopoipsd (i reersdetaatiitein Q%ﬁtéﬁ&ﬁéﬂ@@tbm\ébﬂs}’ for exXdMepid. 9V9|

f tel f trati
compounde I 58, ebin b bt e 30E s siGEi PabiH
n'%)h@swgtto 86w delerderasea andriherdbicerevenfng ormtteating iany tpfes
t Bﬁnﬁ?ﬁa‘xﬁ&@s alﬁtdaﬁhlﬁlé(r fh@lc%béﬁﬁdécﬁtﬂ %H lmeﬂf'i)t!n %B pFa%L Lol

he COﬁPOUﬂ

o Bl e REre b RiRt oot B g 51 GBS e Nhe
i pdrtdnitage rof hdBarc e REIN Biek @A Qfmofs shatn@@wégl t@émér&% More

| [ |
AP g 8P e B e Phbert o atior balsoei gt
dprgwlmsfmeéﬂm thafreelevively tardat maligmaet-ceiss thus bettingatdny dsthe
| §dderioad Qi@é—eﬁé&s §wa|ﬁ§;1’é§§oélﬁgd ﬁ;ﬁ'ﬁc%ﬁ&gc cl‘fje%o?r{eﬂag@@r e%?rttse nt

%ﬂ‘ﬁd ”e QW i respect tot .
0 I f"tﬁ’f?ﬂﬁf’ sdiciserwiBatelisi ng t he conpounds 25 descri bed

her ei The canpaudssf the bkntde txieRd tehaIgaSLEt sukMeahd PP
a{h?ta%?ﬂﬁ%ft?e‘fiaﬁe?a el nduce crisis in tel onerase-dependent
cell

I nes reatiment of tel onerase- dependent cell
| i nesIn ear@therh@lnaﬂ:tpﬁheymﬁsdﬁ’aDmveeﬂldrs prowitiés acoamopods)d

Oﬁhaﬂ’rrﬁ&eu‘cchf"é‘d’r‘ﬁdo@i‘ﬁor‘lsszsu‘?bJ rﬁ&h@rﬁg‘lé%{l to tﬂeéen foufis pr_their

duction of telonmere trea cel
Rcallycrcepitpide SP'F? f%@h;?ﬁlé@ érf?lomﬁr\aéﬁtemmeapomnam

ecopeetiredttieotelontbigs® enzyme with a compound, or its pharmaceutically
acceptable salt, where the compounds are suramin or PPS.

10

In a preferred embodiment, the telomerase to be inhibited is a mammalian
telomerase, such as a human telomerase.
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tel onere reduction during cell division in human tunor
cell lines, such as FaDu and human prostate PC3.

[ nportantly, however, in normal human cells used as PBZJUL 2007

6 JUL 2007 WD 2004/070008 21 PCT/ US2004/ 002609

WO RJok/fheesSuch as BJ cells oppfibroblast or
observed reduction in telonmere length is &3@&%"{’%‘&2@%

be no different fromcells that are treated only with
t he vehlcle e.g., physiological saline. Conpounds

enti o o are expected to
(fgﬁ@[ﬁ" gf*é 'W(?t;?] d%’?%%ﬁft "’%)f/?ﬁ oxic effects in nornal
cel | sAzecandeant aélaiee ragst ofSthe presdit tinyeytiop o therdiscavarp tiet of
tstl]f%'n'fn %Qp%fﬁgln‘éﬁw a Llfbjé%fjﬂ'atrﬂogﬁ’cs tHabSre SREGIL lncthé ¥nBhiord he

mpounds descri b present ~invention for

t%FeJﬂﬂ@faéé @cliviiy, CB%S@@F%F%W{@H&YW“% &Ry Tis; this aspect
&?tﬁe\ptdsyntﬁdvﬁﬁmh teaBhest rRdtifyie bERIELIfirg télb\ﬁérﬁseaébtnht\j iirf & pAdnt,
(0] e enz ar

Rteaoly At FRETE Paf 5o B e dae PR or cispase,
exappdirmsadrainiziyation tsitimd patiennefcd Eiecaptdicallyi effel@tl\mdarngirxblof

guatel Nb%o@n@#tél&hé%s&hmd ﬁ" to telonmerase in vitro
i nc c%ﬁn{r ase |, HeLa RNA Pol %msr ase ||

T3
RNA PE‘P%/‘FR{WPSE,@S *t?e%\/fé? gesent inypriiep inhfpi dedomerase i in cell
Té&gﬂit% @mrsa%g!tlé andg@ Wcﬁﬂfﬁgélﬁsﬁd elcnwﬂéte lofihg E&gnégd)&ﬁﬁéaéﬁﬁe’is e
an .ol N e an n 0] er
IR SyisB e (A deRe RNy bR P Si et R e
ConpoOnel smétbad nepd towidentifCS@mpalindssoff the  itedndione rtizes einlibit
qa%é{agedac’l'lét 19\/0‘\}39 pfagﬁg cgi@l ﬁé@l?est &VﬁéfgraBlg% C.%ﬂLlﬂﬁfrex Q&XSFES

berng scree are sald o possess E ficit
t%‘l’%n‘éﬁeaéf@tmw GoBtAHHRY \ieloperasg nib LipataC Wt%@e}’%ﬁ}eﬂm?‘@o

VdhdeaBatlofs of 4 @soaaﬁ@aﬁd MSa BGHEP adrRshtibIe with @elér@@se\/@dtlvigs

o S o S e T T
alnd thed@n (e cpreehtaationedf thies testronpomd det rredegd &0% inhihitish of
Qh&quyrg% agfﬁlglrefam{) |t§ gl#d' n%h&r c@xﬂr%ma‘més @qu %r‘i’heﬂ':b%oﬁﬂd(@

treat mpound I nventi on

#@f@'ﬁ%‘ﬁr@&tﬁtnéafﬁé%mﬂ‘dﬁﬁo Pt%w%d% Wa#etermmwa? igikitory
%Mceﬂﬁﬁ]{oﬁf%lsﬁ coxﬁ@d’ﬁtﬂﬂ df th@Gl’ﬂ/aﬁlF)ﬁ chgaifdt t@Mﬁé‘tas:el’&hlﬁbi%%ﬁi@édka

eri 0 osi.n Wi shrin
R i e gre kel il e el hessi o WesoBihe Mg S Donf o
anl malhdth the a@avedessribdl péisdsplCagvabueb feadurangn and PESp@N ed
}__d%te%t{%! n:{i%d msﬂ%l%ﬂ'%?"‘ continue to 25 increase.

romthe oS

or egol ng skilled in the art will
appr e¥lithtrespeptde thensegimedoh malignaviedissanss wingothp camperags

ng&Md@ thé.@trn %@h&ﬁxﬁﬂé‘%écﬂ%ﬂt lnrerm pr’té%t m@a&.o{w @V@bkﬁéﬂi@d to o
nistratio en |o or _suc
AEoB R85y Rlharass-aFurtl Sei indsr et & elariyac
rcteserrdiemt ¢etirinés, aegge hem4nT BigryrecnfeDyiseedis, !\mth/\hncoMpﬂNA dfrtem
{ ion 1? a&gléx eclte%l t@qﬁdu)éé %dre&lhéy&’f &eté'lgﬁ‘n&ré | Sgttlhm the treatﬁd

r|c z nes specific for sequence
tqf?@ tel orrerl c (TZAGB)n sequence. An exanpl e of such

anal ygbspduhasl8sseribean theprasent invention also are expected to induce
telomere reduction during cell division in human tumor cell lines, such as FaDu and
human prostate PC3. Importantly, however, in normal human cells used as a
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previ ous patent application (U S. Patent Application

Serial No. 10/464,018). 2 6 JUL 2007 WD 2004/ 070008 2226 JUL 2007

PCT1US2004/ 002609 Fol | owi ng di gesti on of the DNA,

el ectrophoresis is perforned to separate the
WwOShoibfbdson fragnents according to size. ]an%%B &3&§d
fragments then are probed wth nucleic ac pro
specific for teloneric sequences to determ ne the
Iengths of the term nal fragnents cont ai ning the

R REpY Pl apoklaBnadbin A BRARaS v HEdRPeky®
aletmh rexpeciasido be mhidiifeteot fraphcalls that dre traated onlswigr ibd valride,
V\@ L Bﬁ‘yfsno%tgﬁglrsar%t m'?poﬁ’ifldstcf%&rn?w |Hglﬁe gventlonséléd?&@éx ected d

cermt erapy a [or radiatlon al so enpl o
| 10 demangtiaie no %F‘Fﬁﬁ cyietoxicaifaets 'rbﬁ%rrf@hﬁe”ﬁ@étthec@iqnserass
diahipitong cfbﬂcéhfr@ttoh@bftlﬁémi@dbbgﬁﬁﬁel n telomere |ength over

P o9 S St ok 43Y 2 B BB BB T RO BA
Pmmrttlerafqmmmaemp@ 3h detetntimadalyyycofnpating thelasiplivity (I6%0) tohe
pfe?o?r%?‘atse'tg\ﬂ%\l ééﬁolty §n biRgr Gh5H0Y npyrhEakirel 'é?%HrFEEHgn}%J h

uramn rror to initiation of cancer chenoth er apy,
i WOlﬁﬂ{lﬁsﬁ ddrriiitate BPIOFHQHP'rfa?C“OW Asierman'es PRYHSR SIEVR MMEece
t f&d Sindmgl 6+ mSdigehy Adtivieseilal B aBMmErEse Ihato afidude DNA

fective it tel tivity nces
R0 SptsrRURE e 16173 R PR e e R
a§rpesnrlpwﬁetﬁ@omoeease li AopgisdmenaseethcFerminak Thandferase and
SRpIe sk MNA Bh& %n @S‘B‘foﬁﬁepgnﬁm‘égﬂ&%lthmaﬂﬁl%%‘?Ju[g])e

pre?lera a nmanma onpri st ng admnistration to t
pHEq & ﬁt'“clﬁ'f’eda ‘?%’FWH@M@@DSB BredPoarkesirpiglkneEee avcoatrred
Ofo 188 MtHeslued RvaRBhE Set BiYyRES Béing Rirednet akd ¥aid toh}QJssess

i bi
WP Rlometatey AMEalBR BiMoshds BRlrG it dEe BER o
f ploneraber ast conparéd & thee ki valgesy bomald thecotber efzymes being
pEé?éénE@ér@Eén&’fb poddids %Eiﬁcut@%?ft n?e?is)é at least 10 to 20

cycles of proliferation. erred nethod is the
adm m’%ﬂ”r"ﬁt*?%?ﬂ 6‘F° F#Hebg @#r@weﬁrda}sswgmmpwevog%m% Ghe

a:-ﬂmmmﬁcrr adell® mraﬁéplm@aytrm AudeC nfdégnmmlchA:nncaltteefeaamwe
peerr |strat|ono
t

ETRUEEIE IBRIoh e baFePE ™ RSl GPeft el Sn average,

auay mosetasatreroam ofchaBged, oryever dxicase iega pesied follewiag the initial
gﬁc%gﬁlr t%ﬁ Wlll%'ﬂ@r?égih 'ﬁﬁgé with Eb‘?\tlﬁtﬁr!gqfégfn?eﬁ? I &mr L Qhtrdl Bnimals

suramn I's admnistered In an
atantastwithpaysiglegicet salipg pre @xpasted Fﬂehqvﬁ N Magses dpat continue to
t pbresRl ase act | vity but insufficient to produce

At er TED ORShtagEg nosR SHIBUR She St PIARRTecilel e bt Py
pinesginn aglsm/en:Md@a msthodsefmh@dmwg yretaimtnt mnmemawokvingf
S AR Rib] oY urfdf of i |ﬁ\féﬁ¥o§\5 ol Q.'Eh ‘J ¥ it it may b be helpful

concentrations during a
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dediig yseshaly ety digdstioH-hith2@8tction enzymes specific for sequences other

than the telomeric (T2AGs), sequence. An example of such analysis is described in a
previous patent application (U.S. Patent Application Serial No. 10/464,018).
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WD 2004/ 070008 23 PCT/ US2004/ 002609 growth, and

extended the survival tinme in human cancer pati entszﬁ JUL 200?

Thus, this aspect of the present invention provide
nmet hods of enhancing the treatnment of a cancer

PatoRNbeoogdr ef erably a manmapp conpri si ng amé‘?%ﬁ)ﬂ/ﬁ&l ng

to the patient a therapeutically effective
suram n, or another telomerase inhibitor, during 5 and
after conpl etion of a cytoreductive treat ment. Such
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sever al ﬁ es 0 oliferation, et tg
at" P8 sf ﬂil%a@'()argi{;ar@@at@p) Bhayid q”ﬁfr e |em1?IOY¢\d p e fidsitio d
nettrgdtréagmért, eoneamhmtent %blrs&b Id@férrﬁlfle Whendred 9&%@@% telomere

ey BF o e Ao b Rt et dgeper

reduce the turmr load in the patient and thereby

PrTRlshidRasS HHIBIGPPlotrb Snd Bolte Lbmb@L P! 3S€ | NI bI Lor's

to res Iht in 15 shortening omsr to below the
criti dafideasged of diei Ff‘i‘iﬁ%*e‘“teét"?" 'ééféﬁ tiscomery that frestoentowith

| auramit grier teethb drdiiztiem bf cé{neﬁlﬂﬁém&ﬁerﬁﬁy iM@e LR ceSd ZRnitn]
a?ééﬂqaldtsﬁgs%dang heﬁe%eqsu?gnlgn goaﬁ{nmwge[r%:‘,lga%taprﬁéwgtnagg gflferggvrét

tel omerase In
C§P( Bhibl tdorpesrgsenesivitys enkannésnthe effica®. o the dar@et chemotherapy.

d |
n§:§; tlltilgnéggéntga({f Qgﬁgéggnt' iRven P@n ‘P%I@ﬁeesr me{ﬂg%}é G m’éprgvmg the

Bieph puteams gof; A ntanret E?"@cﬂt alP'?@fabzb/ @y Mammal,c coneggrisingn
| sdrbigistretin@toetde patiAichf h@orﬁ&é@eﬂhlﬂiutb@%‘nﬁﬂnt@f siftamih Sr 2ABRGS €

| BRIl W5 nd RlouBlask GPpling Ry shapas pist
Ap RV éwhﬂ@ tiingrcie exrosed tot'fatelomerasmmmbamd'onP?&n%defTat %Bst
t LeVBFal eﬁiléssoﬁ ;S%oﬁ&fai?&rP’éh& mo‘i'% g&?@ St | ?é’t‘:{b f%s g of 5

che eraR radi at on

ﬁgﬂa (5’99?@89?* Befhod 'E%%ﬁrﬁ‘!’@mifmﬂon Pléfﬁl@éelomena#sﬁsmhlbﬁor
t b@@e tf@mmmuﬂdﬂon 6fra dyffoxzasdhhent A@élteﬁfat1¢é‘&§f€rréd"ﬂethod is
me&mﬂgﬁatloﬁ %Pthgef‘elg eg%et@&l%tﬁgil ér!a \%ﬁq g@%aghﬁ%lrﬁ%ﬁ@n&? °

otoxi c anti-canc
p"l‘ @@qt@qqurggmg bnoiel prefeoedibmbdolimee, itte telbmerabe ihibiton @ sub¥nin,

t\ﬁlﬁéﬁéﬁhé%‘é%nﬁﬁﬂs' a‘dh‘ﬁrﬁi’ster@d"ﬂ ﬁ%ﬁntﬁﬁﬂ@é\%@@ﬁtln e lﬁ\}%{(o ni ;N9

he tel oneres. After
tﬁlﬂ@ﬁrﬁset ?CQEWWHHPSW@SF%WOWCPé@tttWﬁct@@ with sur amin,

and PPS, or another inhibitor of telonerase activity,

d, Th t t t b fit of
a‘?lod’%g{g‘gé} fez‘gr Yash "’5’8”3\2)8515!65’1% n’g(gvg?fgfgigel 019 asuram "
t r eat Aderthiaspeny of the peserd inventiod &. th diScalb: 1120 héinte¥hce of
%%i@ﬁﬁoﬂ%n% a? qg—l’oﬂn%ﬂa‘?@-ﬂ%ﬂfitggzQ&%antrations during and after

completion of a cytoreductive treatment promoted tumor shrinkage, delayed tumor
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Chenoprevention By Tel onerase Inhibition In a fifth

aspect, the invention teaches a nethod of treating azoﬁ JUL

cancer in a patient by identifying a patient about
have a cancer, or harboring a cancer that is 5 t oo

w8l oh@s P det ect ed by conygntional neans,
g%!nlsterlng a telonerase inhibitory ageﬁFTQ%ﬂW%@”m9
patient such that treatnment of the cancer or prevention
of cancer devel opnent is achieved. As exanples, sone

hod d .
ST e Ry
rreft the dres¢rd inyentioniproddesinrethods niertengrigoibe freatorent ofegéanger
”E&tféﬁfjspr%?ergoly &< rﬁﬁ‘)(malc%gmﬁfr% a%ﬁﬂ_m&@ﬁﬂb tOIthl [fartlgﬁilo ynd

sno n%{ dentification 0 ati e
°f %}Jé' ly effRetve amountw&ﬁwemmn@f a&ﬁthﬁh@@f‘”@&samh@“@aﬁk&f@ﬂ

canm dleseorpietias bi £W&<§}edlml\ﬁmﬁbth1@ﬁtl l@l(:lbt:ﬂdif&dd@w’e&re@fment can

o9 St VEHESH ¥ % BLPERu e Bberi® e SRR
t premoatheragdyo dotddgnanaie rﬂa¢raw mFtrefefabw, rthey /tetbnetame-infribjtingot
h@¥fméht id di\FEPlrm Q@éh@@%ﬁhQXhéiﬂuﬂblt |§|exﬁo§?c§ Bla ﬂmfas@\r hlbltor

vi si bl e by ultrasound I magin evat e

| BV Plasior Fencertatienthat ig “HP“ghtOI Rreciice fRieeTeTe 'fﬂw@t'qnom r*r'ﬁf"?ron
Obellt trer @a@sﬁmaatqé equlvaceant@eat le@ét setifalltyOssd aT;ﬁollféMiioh eantjhe

o3y DGR o o G0 RSr B b e
eadmrpsteatloa of é“nbaﬂetemepme urdaﬂoitormb!rmg: and efterlthe hdwinistgatian of a
d@ﬁ(ﬁ%@&gﬁnénumére He lé!/tgtoﬂ@\’e?;m?enr%‘l 428 u%?lo?%ﬁ

ene, show n SpOSI elp

dea}'évtcﬁﬂﬁrél?ﬁrehyfprathﬁ %@’§1enfd?ad20190fvhteloawra@arlf&wors@1 Fesklt iar t

r amgmngeﬁ teeBad s belbwans efsdanferghetd ingatd la@lpde-&ﬁ and
rden are al so

 ERtesnd PR SOt dedy B or By B ethighng e
i sthigiesl meanys. dganethenauibddibentef elooeiage jnhibfortihadngmistered after
| i ?tbt@!(lc SeRePls ttenﬁnétmrg d’L\@% qo?é Itrﬁ?fﬂ‘g Jgé’lﬂ/ IH%rc ncer

proliferation cycles before t unor
t Ptieak @5 @ m?@nﬁé%ucpwban?fnm | P'@qu?ﬁﬁy of ’fqlwéera%ﬁ inémfor i85
| Bdrfinistereti aftas B @gfotoxichegime B Néririatdds aAd MRS Béfinefation of a

 FERe R RS St R TR e P e B e
r pefeiahly, indefipite pwibdt antial ri sk of devel opi ng a new or
recur A%Bﬁcaﬁ@@%@?vere%% @%Q}{m ﬁd P?? Q?\Htl?ﬂﬁjmo’: Ee‘ﬁ?h etgtoio‘%irc

di ssem nat ed use ar ge
r BRAtHEMS, such gg ﬁav@ﬁ@b@ﬂotwcﬁﬁﬁdwﬂm HeS- Pript fppliggtion

dexl Mbi 69/587,569; Egérﬂﬁe W)l nl%ricﬁtélfhés oflthésenwnméuno%ner #e
ora

C et Mofthae oma0Ri Gan P sl dorige B b aR e €5 7
v\mmmklch antecamcstt titatsbentc whileyaththg lsamb dimeeprovidio® ftiter axlitiong
C?Jn%ﬁtgt; ﬁrﬁ’wﬂ&fﬁgqg %ﬁb‘i\‘ge?%@ %gtg/@g %%E%‘% %-ﬁ(gtnﬂgltr& %‘9“6% of
Sthe telayrenERD ftes capa o oo IR EraNGss reaimentedimen, Bestapntt
fﬁli@ﬂéu?erﬁuﬁ %r’r\ti W‘St oN!rﬁ)fheﬁnﬁllﬁﬂole&ﬁ&aéerﬁﬁl\hﬂyt@ Eentlﬂﬁh% This
LS o DRSSy SRR

of a treatment using these compounds.
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especially so for an agent of mnimal or no toxicity to

the patient, as it provides for a favorable 28 JUL 2007

ri sk-to-benefit ratio. Suramn, PPS, or AZT, inter

alia, at the |ow anbunts 5 needed to inhibit tel onerase
wbhéNbiodes @re mnimally or gt toxic to t pat i ent

and provide such favorable risk-to-benef !}[%T,q%%qog{)ozdog
Tel onmerase inhibition with hTR anti sense A seventh
aspect of the present invention is based on the
Applicants' finding 10 that transfection of cells with
the hTR-anti sense effectively inhibits the tel onerase
erGipmeprgeerition By Tetomerasednhifitien nucl eot i de sequence

def . mwg ##th @R tAE riv SRIBR Fedcfes éJPl\éihQél‘%f tréagmb EXanplren 4-

t he P esent .1 nvention teaches
i H"H'ie'btl RYIFREUTY @ B AFHTA 8RPUbIP have A SANSER Ph@areqans@ cwweﬁ thehig
hibi- saran it® be Sietectdd by@m\dﬁ@@aﬂﬂ&nb Nerdnad@iigétedhgas ReBierask e

y BB B0k 1€ B bt el bl PR R wrmisr o
r eanger, deeelgoment is achievatdiarfsnbaples, semg et the comventiratl roetimer .
I & d?eib%t ﬁ%&ddr@‘sﬁ‘}smaﬁ%&hbo% (Q'qu Sé\ﬁt%)%&tﬁ&l&g%al Fh%lhb&s”(e q.,

Wlt hout ot her acconpanyl ng
rtinnEing or Ajepli o fiagiag n%ééhoas $99¢ &riderCobsranPEAfCRT a

S uﬂt'r@oﬂn’rﬂ s@)ﬁgr@t’n? dsiehtifi¢gtioh lof BALIRRIB tthat kit [RBYHE Bhve a cancer or
ven rror,to, rre

PP PP ol e e B8 o At R P o

gkmem gefecis.i Gnr efanipld, eneatiesendyrifaviat idos evel af ther gredtate
Séﬁe@uﬂ@ént@éﬂ@% ﬂwa@g@b%&h@ﬁ&%ﬁ{lmﬁt 9 nb%l%@ér%? fot have a

i nhi bitor can m ni st er ed OCa
r WEPORRRaPe by ighal reqid exan, er wsiblg bwtsmummwgmg ofhe elevatgd
OPSA Nevagsitd ndRate U ﬁlgﬁlﬂlkélihocfdlﬁf l#ﬁéi‘forrﬁ)ﬁﬁ)H I'dr @ BreSdncd of a

RS NSRS S P RSohRE VAT S BOPbaee

clmoeistexbiemein smbtb drumerprengisbisstate. tAssswther bxaralec female
pﬁéﬁéﬁt%{ é(xrr%ﬂ gtﬂés\n@g%t@l:t%lé RIHOP %oxﬁ& ﬁegre aLrﬁlS;cthon in the BRCA1

adm ni strati t1on, can
b® BRCARteNe. Shavipg aé“@ﬂﬂcﬁi?d'SPﬁﬂUﬁﬁ f%rsth%ldwe@ame@uoéaéeeast or

d@)«éhé‘rﬁcan@ loTRdr aRttrédolgMied FRAMhddE Gt iak@sain® the Gik&ibod of tumor
cedure

LSS &y HERGDN10: 00, I (LS Sl o S5 ik

salfetonferase anhibidrp ddent woudld he effectife, & thh sigelaiditialveine]ofithi dneor no

i D

sthahealth pedwellhelng opthe pRiiedr recurrence. In such a
pat I emﬁ a sithGRYdE ahd iﬂ@éntléﬂ i@\éA nYethkoﬁfblf ﬁ@eﬂlﬁé"tafpaﬁé?h PAeMRSieh,
or wee or. no S.or years
Bl 8 StiEeooh TharlieR By fon v BHEvETT MRty sk 2hg
t substantiabtisie ofl develsgind aolew oFhecurrelteasmd Foebcmpiea agatient

' PJ&&J&' ér%ss%ﬂlatg? e#f?%e' lgrﬁu %fcfeﬁa&%ély ?naI VWH JJIJ é%ex ln ravenous
concen rat I on or mJSC|e I0 yers
otyclophosehiamings y5bmabidedoxomiiging SLmgiminyingristiney ﬁn&rmg/m and

f&ﬁﬂﬁ@amgbn@ndoo ehvgemt UgHdl Bbuﬁ’d‘Yo F&?HM 'sl%iibl)l H:mﬂﬁs trB8tment,
eventua f;l acﬁ(evnpg remlssmn wcfl)ﬂat hasg a statistically h|g¥| chance of contracting

a recurrence of the cancer (Armitage, et al,, J Clin.Oncol., 4:160-164, 1986). This
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W& o

prostate specific antigen (PSA) concentrations and
hence suspected prostate cancer, |ocal adm nistrat,i

or inplantation of a slowrelease preparation in o& g JUL 2007

near the prostate to deliver one or nDre tel omer ase
gs can be used to rgsluce the f 1he
deveP%%@ent of synptomatic tunors. Local %g%%?%g%%ﬁtﬂ? on
of the telonmerase inhibitor is to provide tel onerase-
i nhi bitory concentrations in the ti ssues that are
targets of the treatment, but does no to result
| BRI G beSelT AR piregPgt Hoha et RO gh%tst?atetﬂse
OhhiBIEorQchlwlsffetch‘ad]y cafigatrind phtleat'd asrget 8 ltofeabbmars This is
Thi t [ .
8%a'T§ RB iq;:) aphéengl%@%gtvnéa? qortg){léﬂy o tﬁ?kat c? t’ ggtt tpﬂ)(}%désc‘for a
stavcaahlmnskdotﬁ@ﬁt gy eS'e;remtnr bR or ééttlutt@roﬁllianat the low amounts

t ﬁéegéﬂa{oaﬁﬁblt @Mtés@ ralétl\ﬁt? neﬁ'@ Bt ﬁéllé/ QP ot tBXI& Retht Pa6Et, efd
ti ssues very | ow

cHHYi‘@rﬁ”F’éiaY%?@e 't%B?”&%‘l gtm, n the plasma (e.g., 0.1

pg/ M or less). Local adm nistration of the teI oner ase

[ ages over system c routes
?Qbrg'%{t%%'gp'r%g'tog%ﬁ'%gﬁaﬂgd&g%t age is that it avoids the

need d¥fsevadh aspeoid e iesgnt iaeniianiis basad iob e, Angigants’ finding

afﬁ§tutf'dn§ﬁcﬂohq;f IR \GIFEha $iPRIaRkte Rt didBivk lﬂ%’ﬁ%'tlﬁﬁlfélb?ne?dég
uni nt erru\&y Anot her advant age i
[

ocal .
BV ME SERVY iMpKtren hPRiNgFEde sed Btfsétf'ﬁtnp.tt%/ﬂﬁ't -apt5RISS By
obbvivué ebamBraasie 41 mhudyitieopredent indehtion teachissimsthbdadf ihibdting ot

th)fncl A nt(rjaedft-zg’c%r %eq g rthmheth:f? aﬁtts?r%t meg;s t (E\r/neg though no
adm ni stratl on the | ow doses of a tel onerase inhibitor,
e Sw-gssd At n, that 25 are needed to provide

tel omerase-inhibitory concentrations i hurmn can%%‘
pat i ert an eighth gspeck e inverHel) tgachps thy use giranfaxly dgpes of AZT
EYPIOiRY PRSI cORBntkiomy bdi@aihk Rgcremid@nangs| lg., if the mhsomolar

d th h h
O EA1E o SPECS ARG Bl PuSRRE PO, qleb o BBlar Berf]
oWittwuhethertastowmnging treattetti tho arsothamn@mlmy é&h skgien to a
t QQH:&" daliG® a@écrtaes.ﬁrg%)éﬁct,y?d@o‘ﬁctﬁg KrbAtinit! & Ardther Eu’ﬂlbo%ilment AZT

advantage woul d even greater 30 significance. In
aﬁ@tVH'@aP“%'f?b%Rﬂ'FH‘f[é’ﬁﬂy \Mttt PP OPREIgabeY ey ﬁﬁeﬁ"fa MeRfe

| nventi on can be used to treat bl adder interstitial

oLttt Llafs Ao Bbuios P sBRAEH Panlo0e”

| nj ectl @minth aspgst,athe deloroerasecinlnbitpe cam be rdmirdsterpdfocally or

d?e?ﬁhall Sﬁé%hth@%lt@of% Wwh &I RRSEIn a‘FlleoYéaﬁtheFéhhé cn.'i%hh@rduthr%
anC| ng t her ap eutic OUt cone Ir 83 Elg[@g I%It()r

hasAURgce 9f adetaer ' ﬁt‘sé’P%tF‘i' t 704 lozally a?'gmtswﬁd
I wmadrd)\b'deaﬁfébﬂmeshmmongcdrﬁeﬁtdaeorpab itndr calls oretiskeast IbMed in

h
* BRuRttu P P8 eyl e (529 B BRI 61 i oh Yor
( RRB)nfatian pbeav badretis Ganl of aadensht sush eassalstonofelqps, device.

ﬁ%lo{t%a\) ARguRL ¢ g ]gi%l &%Gtengegﬁtdlnfgqp\t“ehs&éqopﬂﬁ

he i nventi on Teatures or inhi |t|né;r
ofreqt@gmjm ] exapple, a patient successfully treated for a superficial bladd

cancer of high grade would have no known remaining tumor, but would be at an



growth, e.g., aberrant gromh, e.g., hyperplastic or
hypertrophic cell growh, by 10 contacting the cell

with at | east one cytoreductive agent and at | east o?eB JUL 2007
tel omerase inhibiting agent. In general, the nethods

WoGhHHRe@ Step of contactinggpat hol ogi cal

hyperproliferative cells (e.g., a cancer ceilYS2RHPRES N

anount of at | east one telonerase inhibiting agent

which is effective to reduce or inhibit the

PR s b, i WSS b B
c[ﬁelaﬁﬁfsea te@n@raseuniﬂlbuort qver @peried of weaks or montbsior Y&@rs could be
D@ﬁééarm@tw’rhoc%'&un&{/ %‘Fa%ﬂér %Ftra%sﬁﬂéﬁka?%ertﬁng Thearéxter%r A

an in vivo thera
r EPMFEATS ddbtpev st t?fP\édf ?ﬁ?ﬁtlve inhipitery genseairations to dh!ﬁhf@ldcosal

aen rﬁﬂelcleswnng@,@r?of fé en.@aﬁ BIRGRA %Fﬁﬁ@nﬁms.t Rk ff&ﬁbtzo\ﬁ%ﬁss
| Nat.l O a e resen I N nti on

b g APl Rk R R eI o7 BT 1 BB aiego

hprgﬁttat,e thexific anégenmEi®A) afoncamtraticme cd leeged tsaspedied| grosthie

t @lnedrenas %dfn %‘tr?ﬁotn%rr:{m IBn glag]slp\ﬁ réfédsle tp graﬁén % n%ar}e

ent |s er ab OoXlI' C ag
%F Pé?SFF?eWﬁlé\{ﬂ Pee @fm@%telwseﬂ@'tgpré&ﬁ@be usetlta r@bupesweed
f ehan@ad themﬁavéIMeagﬂeynspt@ﬁgﬁa@Jmogven further, these
h .ot her anti cancer

t be. th
Sgemt Lol aghihisytt e TR B i 1 4 BouR e RE SR o
| inhibitenbéancendratidne poths Gsseesibat ard targetsi db itedreatment, but does not
Atk B RO tE16Reraly- IBHBI{O coh&lﬂ r?doEQ Zplasﬁwlal%loﬁnte ans that

agent s lntercafaln ents,
i ?YF Bpirthe tarasts af the tﬁaf”@n@ &ls aﬁmh@fdmﬁ:mrmnt lpwhwy bgasdgn
ath@ HRt®kery thhtNa&E admihiBidtiBh bP&Bamis 1dthe té}ﬁet@@t}fglaﬁ’ &SRR in

P SR e SSEPEH o
b\rem log comkentraigpehseamio o the gasta((eg.g0.1 pgmkoflesspns, e. g.
i nter | gui 'a&‘rﬁmlsﬁ"atgn of # tdi t{gﬂ&%&ﬁrﬁ&ggh% ée?t%jﬁ §Qn’tage% Ruer

surgery, or radiation. ove s
cHRRMiCeWUtes R agmisisition yOgeg/ﬁé\fagtage i thah i taveids @ﬁe neef eof
ChEo0ér@ g AgRIMraidne s askulify BATRbMahicaRhiMidMis Bontinuous

0G0 08 28nkes eikoBs s o0 aau e imeishes e,

afossibitity aaittoxicitycedra teipererdse mHulbltwmtmgthfeonssmbe that are not the
qgt@?ld%'d%%ré&& Pite ‘Prfeatmleﬁ"\%(/%r?ﬂ&?g% o )@&% Weren%fngreﬁ’tfaﬁ%r tﬁg’e

agents ven, % erapeu
|%V5féﬁlc;ﬁd!%%t@él% EJ%éOS&P@ﬁé@m%@e iphilziier,i@ag. suramin, that

chEheddad |tc0;5r)sv1dd thlé&era&@ﬂH@ﬂtJﬁ;@ccﬁn%tmﬂlJﬁg WCHUNRA cBficed p&lents
effects n s% g .such hfuman cancer pati ent

(@9 523 g mRie; o FebinR J PG ol P AT Beatns gl
vﬁJrltl’rertrh@cacthe mhatce dbaton hyfersensitivitpoekctio corciiise rafe évent,

Fdr%t@ﬁerg: Pﬁrg ﬁllpﬂq fp% anq’lc%mn orcﬁﬁéé lté(l)ogf? ?asenn%&tor lg’ J:h rﬂ@’t cﬂ(glg §
fieyicitigseafter Systerain edminisratiume thrﬁetadvadtgg@ﬁvoulﬁ é:el ofvayen igatecan

heynissdel N treating malignancies of the

~In another embodiment utilizing PPS (or suramin), the invention can be used
to treat bladder interstitial cystitis by use of bladder local administration, e.g.,
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various organ systens, such as those affecting |ung,
breast, |ynphoid, gastrointestinal (e.g., colon,

rectum), and the genitourinary tract (e. g,, prostate,? § JU{_ 2007

bl adder, testes), pharynx, as well as adenocarci nomas
e | ude nalignanci es pguch as colon can
rectalwo@gncer renal cell carcinong, prostPgtTgI %ogﬁ@éqng
and/ or 15 testicul ar tunors, non-small cell carcinona
of the Iung, cancer of t he small i ntestine, and cancer
of . the eso y. solid turmrs t hat can be
Cleio8 AR AL 6o B8 T o Rn O RS SHylh A A elerse
| deyizs.aiioe method _hmfndertmsmngmmapeom ®ibgerict iresing patient having

c

HQJ%P m?erstltlglng‘\aoé‘r’}ﬁ'lg%mem@ﬁ%l lo%g@gém#\ Etgﬁr?d;) fOHE: ga’uent an

angl osar cona, ngi ndot sarc
V)’lec?r'?‘ﬁ’“mr@:s%‘?l%lm%‘ﬁﬁ sugmuhgﬂr rhafrggegytically acceptable salt of

I QirdnTy, QER6LA BBy sulRPIRE)YOsAMREMicallY A6depiable 681 6T OPS.
esophageal cancer, colon carcinom, rectal cancer,

pancreati c cancer, breast cancer, ovarian cancer,
pMe&bdﬁtfer/nquchﬂmmm@elb@nwﬂr cancer of the head

d
and ngg ﬁ%e %@E&a@gﬂﬁéﬁn agurQs freiods for mﬁu‘ﬂHﬁ‘;iETPM%dl?c%' cell

CcYIPWiN 818, a%rapfa@'pwthanew dwéﬁelé%ncccprrmﬁmrorahlc cell growth by

cyo%taaﬁi@Wm@rlgwmmeasmwoéwcw@é hiet 1cRE QRS RRARMSE
renal cel cj nomm, ﬁatoma bil e duct

cBlElHomen oREneiEn e TR MeLge e SRBR pBRahosca
Clayperprobiomfiva/ddlisr{esg.  aicapter cela with gradmamncfet lcast@asd teiretdse

Ciﬂﬂﬁ’ﬁr{ﬁa?qeh AL ?ngre‘ﬁfw%‘Hy re&d@lot' m&%lt l(tP eﬂglgergt?oﬁ'lcolf ﬂl%r{:%ll or

ung carci nong, carci noma,
elpiuchedliidingcar ci noma, glioma, astrocytom,

ecul irabhaséreincad Belﬁmtrﬁeﬁ&h@a HAGHRIFReLIGREBEY O orex
plnea 0 0 ST oA acoustli C neur

P B AT B Tl SpEdIR retegit S Mnad o o B‘Efp%kﬁ“d@ Vi,
r aerapaabit pstoooia, Thi chekaprut, rediierpdenrie, caoied afposa fignan or on

S B S RS R e v i,

biéerapyeef the) Pieent Hivention rem@nﬁc@ & fiemiging atternatiye tcacqwentw@ﬁl

Pﬁ@@t@)ﬂ@ﬂe@Heﬁs &fdnﬂdaﬂcer‘é‘giﬂt& arising fromthe nyel oid,
ynp r I neages, ,or _an rec rsor

et o Wil 15 ioesiea Rilbitart BSrf ke s Lt Hine ot gant i

craferbly| catbmied] dth tar @/aﬁcrmrﬁgemtf fov athepaputiy efeoi 1da1ds eratker s

'tﬂgig%egtg At%l\iabcn%‘%t eatgda{o‘ﬁg E%erirjl lrltkgr H{egmé%&ml_%ay be

| eu 0 enous euk
clartogti comﬁrreqdogléhoquerl @lﬂl@@ﬁﬁea aeﬁmﬁ,) e.gr eantimigseiulute agents

Vidh&idhserade: | %%9(395 Q’p‘ofsomgf%é!e Il iR6Rrs, diRiBbiites, mitotlc
11:267-9 nanci es, . whi ch

>
b?h‘?'ﬂg' a‘h%%tl'?@ @ng?‘ﬁ gy aeéa’fm% geentsy ageist CaP?tﬂ? Pféﬁerpet’ 'ge &’E

| sigrahtedpkdstiorcpdti@utydatt.aa prateln kinabe crmmbntnnsj alglean Bﬂnhmrmemege
ALL and .I- L n

(':CE'L%? g:l&t&)() ¥%§§9§#§%\bﬁ fac{:o F E;&tgrs %@gﬂ%;ﬁé‘ hr%:AoFe %%Hoas

| @ndkoe mcaos(a—lbllgy:glc@lm@lspmed@délerﬁdw sntelffmcnsogndbtaﬂeummeag
(¥ r necrosis factors), surgery, or radiation.

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

the cytotoxic agent when used in combination with a telomerase inhibitory agent
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Addi tional forms of malignant |ynphomas contenpl ated by

the treatnent nethod of the present invention i nclguge\,%‘_

but are not limted to, non-Hodgkin's |ynmphoma an
variants thereof, e.g., peripheral T-cell |ynphonas,

“&‘ﬂidwmdﬁosce' | 15 | eukem al | @8phoma (ATL), petadneRM&e00

T-cell lynmphoma (CTCL), and large granular |ynphocytic
| eukem a (LGF). Other nalignancies, which can be
treated by the subject nethods, include

elmptdvé@ kreUdstuaip of thbymin&uheasagemdglkswmg Jortth& %@ﬁmstrét% of
anC| es_ of unc {qt al n ori are not

B PR 80 B matd SEe S g o . B i e SRa e cpreeet 281
2@ageny pfwly testeh Olaesedalcmalrathembarym reombioation); tiousp eedoding the

t F [ t

o OB e e PRt Sk i, SRt Bendhs B3
cRanized F‘%E@Ftsﬁé%qclaf%i%@h the@éﬁb@ﬁﬁ@?loﬁan aiaodifigs goqeelf Pn
StHeatherapeitfte by, t i 1644 aeﬂtmf)érraea{téﬁnil dpBhdlianédil RWRGhINE
agtggr the paclitaxel / car bopl atin conbi nati on neede to
be

‘di scontinued for reasons of drug-related toxicity or
25 because the patient ceased to respond.

Ak BbaSfol YRehiing Gark@l i ent with non-small cell lung
cancer_can be treated with a conbination of

genci t1A®MFEodg iof Biedpyertioragr heoirgd in Beating unatignancies af the

amibhﬁrorgaﬁﬁrﬁp‘att@mst hacks WY efke Cattchgy aurfbat br%B%t Wﬂnﬂihmd
ract or rost a ance is trea

TR oo PR i BS BRSbmRsh Hastdb o Bipets,

t bladser tastesh paryon gis twet! s sderanarcinongess whiidhhinelud:omilignaiciesn

0 | z : = .. 2
Vg R o o 0 S O

septichladHBeE toneskhsrlbcarditpeagi Bjedng. eanmenss the oallintstine,

anamtameagsb@qagﬁseast cancer, who is treated vvi th a

conbi pat i gn_ of . 0 spha Xor ubi ci n,

f1 uor %ﬁ?'ﬁ@?ry,wgﬁﬁ %’ﬁgg : %ﬁ%ﬁ?‘ﬁ Inc e’ae@orijPﬁ%{P‘?'?ﬁn
ofhyatescomabilipsarcoreax @emcbosaamma Iosﬂeggetrm aamuma,m:rrmddnm, a
r§|I1 &‘ &daexemPh e, the gubhesl, d8.3 Patien @b%@ﬁ&}!&&?ed

br east cancer that overexpresses the H _
dM'BB@%ﬁ@e"Q\HBE'E%aW@&t eynayiema. masetdplioma.afingmdumen m

Slulbmmsﬁrcoml l‘haﬁtﬂon\lyobﬁ}@tbirﬁa pg%@ﬂnbtcaxc%'r @op%é@ﬁl Qéricél" cbIGn
can e a

{ t
oy BHeCG 6 PheBatn ek R reatPavatan eBren MRt s
t Gapedr edennet ¢trnaerc oartvenaft themead and hevi} sidanaread brdiogncker m
S¢Huay célpc cq?g}ngt %gba%éaﬁpélgnd %r%m%h‘)gj ?gg Iérg &r rﬂotlﬂ ent

h advance col on canc
c%ﬁﬁ?%&??f@ﬁaf@f‘o%a foysesiepegagaiioma, m@%@vsarplnomarmonchogemc

| @RghotrAl fenslel BhRkinoMB] ibébﬂfém@f bxléd!iﬂ:trﬁa%rfoﬁ{a' efbribfhrénoma,
preferred enbo ¥h I nvent | the tel omerase

Iﬁ;mllwp?b?@brga'@ﬂfarplgoma Wilm’'s tumor cervnca cancer tEStICUlaI' cancer,

lung carcinoma, small cell lung carcinoma, non-small cell lung carcinoma, bladder
carcinoma, epithelial carcinoma, glioma, astrocytoma, medulloblastoma,
craniopharyngioma, ependymoma, pinealoma, hemangioblastoma, acoustic
neuroma, oligodendroglioma, meningioma, melanoma, neuroblastoma,
retinoblastoma, leukemia, lymphoma, or Kaposi's sarcoma.
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15 admini stered systemically. For exanple, the Seleth%§JUL 2007

agent can be adm nistered parenterally (e.g.,
subcut aneously, intravenously, intramuscul arly,

intraperitoneally, intradermally, intrathecally,
wbeeakorofuzal |y, nasally, intpgpul nonary by J
rectally, and/or transdermally. 1In anot her 2‘%%@%{ Ogr@f’\t

the telonerase inhibitory agent is adm nistered 20
locally or regionally. For exanple, the sel ect ed agent

can berl%drﬂétﬁ‘dtﬁto?{hs %veﬁtf&ﬁ ?S' tg:eads'e%{ to mhn%c{r ﬁﬁ%htggfwh

uri narly I nt rapros
ot @ el Eem?quﬂﬁ OHGD tero rarising fetn ﬁemnyelotdhbmn’mm oderythroid

flﬁhéd@eﬁ orngilyuplesurt @PERE AFbrelS 28GSinQbndeNthe BREE: IWen@on
such artlculars are turt

ac2uTEes B BoimeS" v ein bt irene lcbgs et o ofed o
v@pvéﬁumanyeamd Heukemip (ﬂRMLr),aﬁqutéSMyblbgérrcbui h@uké\mIa @ML), and

r %ﬁr@htk%ye@@&ﬁu@laﬁeﬂﬂd( L?Srgvé\ped %%I 109}5‘?58??’ lIi-pev

agent or a
pt?gF%éféeé@fq cldr26és olsyintn @lﬁmhmupuesedvhucﬁ@an bR deptee by tiee

plmeﬂ‘iodl iAludy, baloarM ebefmikal !o%ut%Mﬁﬁ&@BlEM:c eﬁﬁa%h,%ﬁ&s
ower than

nventl on at | evels

ne uges 3ent 2 q_h %1:8 H
0 tnsh5s, BARRER ALl AiaBietes Rbmeiienss behersts ledtemia (GLL)
th@ﬂyawdauctymc lefkEmizt Peuu;j tgair@cbgilldukemian@LER S dt WEIHERSBHQ

UHakoad d effect is achieved. 2 6 JUL 2007 WD
2004/%70d5%%%qﬁ CTIU82004/002609 In general, a suitable

dose diddiianaJerms ofmaligeart feationan coutérhplited tbiabe anaimatt
of'ne’cht'alﬁQxffﬂﬁ}sSe fes¥kl igfentidn ?n'BI%dé Ocyﬁﬁ%?e QQtSIﬁm%fdftSCEé dé in's

ce a er.apeutic ef ect . e, treat a con I on

|[¥m£ Ui jeBY variatts, therqoh e gy Peitghieral Iwe&flxr@r&ome g ol |

g@nmaflympmmsemL ), Gpianedul &-cknGindhemd ESTOL), kad 1ARONAular

G@ﬂlﬁﬁ&wﬁeukﬁﬂgﬂ?@’r—%nous and subcut aneous doses 5 of the
of

nvention for a patient, will range from
about Qhesoualigrancisbouitichl G0 bentreagseirbykihé sgfieatmethods dyclude

V\@dyﬂll’ﬂleukéml”ag I%ﬁfo‘?ﬁa@bhb{dd‘kfn%mlﬁggé‘tangr&&gg@c@p%ghli%gtaiﬂg

n nore referab y
a%rb‘iﬂ 944 o] 5%@%“ an"Vd%aé%&O%ed FanaYe fdecehipl neétipleycell
diypes, slfchamermtanmejoagem.nm obRratdiiEsni st ered as two,

t hree, | L8 s b- dose i ni stered
separ gtofe?*gma{’lg e SUbf?%l a nebel HPBPTLF Y 9 &@WSEE”Q f8"€he
daf is HBWF%W&W Pyﬁomblnat@mot Peitilgxiecafopiatn, ahd laagemefseraned
ewkeelithe @Ilram‘irh ﬂeét%ﬁtm%r &nBnleB NN L@ the ﬁ%Hﬁ%/&r@dﬁ%tih he

surab ? %)c[? El? In a concentration
‘é“nPe B FiscantinsdePh &asens vaiiw-f elatpd) toxially rrst
slua‘Cfawseltmnpatlent qEaeiuo ecIPORY. omtemammfa patidrit Wit h&ﬂérﬁél%ﬂt

r';ti pelntcér %led wﬂ'ﬂr oc/:o'(gnﬁb?n%ﬁ ofnge{r%m??mecggqql mI Cq%nl%g- a

deat Gman. and
tsrmrea%wabl e antitunor effect in a subject, e.g., a

human 5 bRjies texadf8/ E st cGEbL aCYEER 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.




10

15

20

25

30

arrest. The determ nation of effect on cultured cells

can be determned with the system described in Exanpl
PIE JUL 2007

14. In a preferred enbodi nent, the tel onmerase inhibi
is suramin and it is admnistered at |evels such that
‘{](g Iasma concentration ofgguramn that is pres
BLEGE result in one or nore of. (i) si §HT/B$28%F?9269:9eII
cycle arrest, (ii) significant cell death, or (iii)
significant |nh|b|t|on of cell growh, e.g., the
concentration in plasma is of a level that, i

same '8GHE érmﬂaeatexwl%ﬂheswm Gan;jbe aRaGERt Iy “i‘%%aS&B'Fﬁ)[?Fétd
ealdes ,wh@t is tle@R8 tw:tﬁcb%:orﬁmlﬁﬁo@ et elophdsphartidé, edusbrulititg 5-and

t 99% of .th d d
goqutgg%loﬁqc{ ﬁ[}%ye{rg sBrgr%%S or c%rat(?lnaﬁnon gf dog( ﬁ@l‘blﬁétag#éﬂé%n%
topgitermgsuwcahihs 12% reiewmememple che ﬁuingé;%a lthliG@U yhh egvaneas) |
%ye%F anESJ thst 5\%#@#3{%5%@5@% RERInel Shksyeh&Mdis tfarabligy of

pro feratin oW ng treatment with suram n.
bleepRtingr {eng-3aim SHRTHIn; %'tfﬁﬂmtlﬂﬂ%ﬁ?’é}'t@ﬁ' PesHRpunt t hat
resul hsstinrhrﬁth@} aﬁample Qﬂ@ GEf)édt @bh 0B 4 pagNhgith movanadDot

é‘{}%ﬁ e}t}ﬁ rcgloﬁﬁ@? 8@5 g}}ﬁ ﬁu{%eJo\X abo gl%Blgaﬂ]O}'l rﬁ? w?n%{ﬁcﬁ'g érm

pingrterecokamiet ilos mhtegwxsmplanﬂﬁﬁ Su@e% fira @ ale’tl%‘lf Wit @dyapced
Ry Selnkfiey of W-Audrdudcl - bbcé@stinOtndd - 5
%BlegmjpfﬁﬁgQ%gﬁgw% days. " Theotot ar bgdy Lézc ealrnan%e
|l@9@erm@9@mlﬂter/hour/n2 (Jodr ell of at, J C/in Oncol
12:166-175, 1994). Based on pharnacokinetic princi pl es,
6 J?b 20Q7 tV‘D 20041070008 32 PCTI US20041002609
3@‘ A3t he art can calculate that an initial
dose bfa mplerekéemisdiaient GFAiG: inyphtian, the Hidlerhetadsanhiclietyraosntds ed
?nré?eréty @*s‘?@ﬁca‘ﬂgt 'F@PEanIea%' s%)é%te@l Siteak ‘B@%@H\H‘ RdréPNS

I ni ng from about {l)ﬁy to ab f}

tpagenhara"(/ @gpwbca\mouzl&sm GP%USM "rfﬁ%mfs@a%u?fap% ongally,

W&%I@ernﬁ’dﬂ? atdt@fhebaaiyc bRoehraAg, @zalXantipaimoasrytyi Bhalatv,
rvaI &uently used for repeat visits to a

rF“é ﬁ’?ﬂ/c’btﬁ%?%mg Simlar calculations can be

per f ommenbtites @nthediniehiy theéelérmarageainhibitara moentde sdministered

qg&a‘ll)y %% hréggn gef I%th ; é@\‘ér ! @el@&t@@ BentCOC N LHANisKIS

tment durations. Mjnt
d@iéﬁéSSlQa(Hy dief- udto thenwingia8iagdedo ﬁﬁ@ﬁ'ﬁ%ﬁ‘f‘?a&)ﬁs'”?ﬁi‘m?raﬁye °r
tipga@yrent cycles can be simlarly calculated. In a
preferred_ enbodi en sur he
pI asnd a”fﬁ‘eb?’ét?oé{fr%eﬁ‘ﬁ e P&g’[l‘ '%}eﬁ é‘ﬁluseséilff%@ﬂodgg{?g%égpé
Ishhedmpsijffetentagetiham sﬁpmmtlcpIMs@aqﬁurdwedlscuwQ belays, | ess
than 5,880 pM day over 84 days, |ess than 5,300 pM day
over 84 days, less than 2,000 pM day over 20 days,
p@@ﬁ&?ﬁbﬂﬂy’eﬂ%ss t han 800 pM day over 96 hours,

pr e; ena )élc}a(ﬁscfﬁr \Véﬁéﬂhaﬁ&}ohém&gdawlrﬁkISﬁﬁan& h‘@zuar$ can readily
refer es er 96

f ‘F‘SBF pqesg@ h"ﬁ Hec %aﬁq\%n;j%y of{;!gp o§ggeﬁ1gs g in the form

p:“feé ehaihacelitas cimbpdditn) 3eirpdt degy @(ﬁgrplegahhmtpygman or
e?efnﬁg ?a@lt%a %aﬁg Tha Igf%ﬂ déggs cﬂ%edr?g\éntg\é? Ehegﬁ\leh%hra? levels lower

Mday over 96 ha
plh@‘f betapyyref @g@dqrﬁgppnlrg@cg mEdigyred therapeutic eﬁect and gradually

increase the dosage until the desired effect is achieved.



over 96 hours, preferably |less than 100 pM day over 96

hours, and nost preferably |ess than 52 pM day over 298 JUL 2007
hours. The total suram n exposure, as expressed in

pMday, is a product of the drug plasma concentration

wo dsay (e.g., the averages120 mi cronol arj Qve

hours) and the treatnent duration in days.b(lti%vs%%/ﬁ?fﬁqs’

treatment of a subject with 13 pMof suramn for four

days would result in a total drug exposure of 52

pM day Irogepera @ soiabisdosPordedgait of the SR Vil £

a that results In a plagmgunt of
Cgﬁ%} gdrﬁ% {r‘g*tq"?g'ﬁ lt%fb\ivesgém Osp ﬁ‘g tiiedtp pkpgiqu:ﬁ a thgr,a@quég affﬁcy i, et

t HafPndiionpif /andubjeply eercarlzey $128 3in eﬂ&t:ﬁé‘la&seaﬂl §¥91|eml d

e =]
pr bemhalhdiork as referably | ess t %
o TE1 e et a0ty b gL ) v e
pret S AEE §/°f|t%’§ V?Wﬁ'hf%e PRgNiaill range froprabbue 0I06EN to about 100

ermopkr Rilgtam bfibedy ebigiahes Ere\'emﬂﬁfoprpébohlso gHb %mu[t é?n d Lhe

i h d &4 Fot
o rendii 3l ERE bl ool i orabprictima et ke besos th
C(?ﬁ%cé'\’ﬁ @%ﬁl dose of difef dotivecarkenttayi Hé@dhirﬁstér&i 2Bb ARRe A6 fWet y
| $ix36 :ﬁ&&%uﬁh@é@s%ﬁuﬁ@e?édqs%? teR/r% c?@?r"ﬂ“ﬁ){eemr e then' one

y ar, or._even nore era [iprvals throgghout
ay\ﬂﬂ'%bﬁm%d%g%@mcw US2004/ 002609 I n a
pr ef erined petradi ermBEimdnh and @él&ﬁ%ésmﬁm'b{g&' 01t Snd the,

S erjod over
aggn@ﬁng? g'lr%gdﬁénr 2 8vfé°F”R133P'b Hat i suiEciprd g iphipig fe’wmrﬂrﬂeeacm&m

abuttindop puffsient dorrethice ahé on nowd Bf C(l)eéllbnlﬁdéni mhlbi%r? of c I
t ﬁﬂom’@@h@'ﬁ Qu)aé}%dlfydghty cdliHeath IR FEN Fn ap%ﬂr @}Jm% Hrﬂmp egls, 5(|||

l on ur F g' prefeerab

| & a_éhﬂgtwtgnggﬁqc ﬁgéﬂbqusm Cm@"l%@ﬂbjemnﬂ/op( wicer ealey
r etriiRatioR af $

i ?{égm BLfod f{@%ﬁg h}gg@@ge%ﬁ&i i LR AT

yt oreduc tment is applied. In a preferred
enbodlh?rérﬂfefetrhté embbdimentage teloMblaké ¢thHnt§r RUSLAIRIA o8 G is

Swnanﬂétéé}edtj I‘é’cﬁlg@t%ﬂ%t{&g ag \f/hggalasr%g c%nc%ﬁtéa ian P aﬁlﬂ}“a%m i_%etltgt 5 rplgeggnt

a
cHife 8?& PEHI 1B19N? AT R ofi dhsienificamitcehdet drest, GivsigTidant cell
t deatht one(ili) sigsificuf hhisti@nss cEIPgHO\mH' bit El‘feeéoﬂégﬁ{rﬁ%ﬁ lrhpﬁ%sw@ is

' o? a'TWe?thEP ﬁ’r%heogagn?en?og%;%ﬁtgpnl o ra@pn%{éﬁ@ provipes} ineskliungs eslis,vahen

dgqsﬁ ’@o% umnenei pefasbly at &ASER%, RREWREE RbfMBly Te%?ttﬁﬁ'ﬂgf HBY

t hi to th t
rt??tég:]c;@lltgr‘éérc%l@tioﬂf@% Yo Bee ?/ Iyc—:n Ineé)p ?fglaéreeign?cyclmgecells

cgptgw% A LEOGressi thiougt thesceg lg:ycacm aellsa regnagru viable,norl &lls remain

admbmcsbmrfeﬁtnmgpfoabwgﬁéétntéﬂﬁmﬂqash%ﬁﬁn organ, and the time
yramn concentration in the

ti ssuesPel\l(r?ﬁ"yéﬁ‘éiiré?‘(fi1 i 5rad§UF55?f?‘h Iy ook thaf sesyitef ihizcplesma t o
icAenfation traldingefrers ebaut t0i00i ty 106 ud/eN dRseba iR CR¥S70

RE&, eév%ﬁlrﬁorleoﬂ?gfgfab}yhggou%%% %a% bg/ml. The pharmacokinetics of
suramin is characterized by a triphasic concentration decline, with half-lives of 5.5
hours, 4.1 days and 78 days. The total body clearance is 0.0095 liter/hour/m? (Jodrell
et al., J Clin Oncol 12:166-175, 1994). Based on pharmacokinetic principles, a
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preferably |onger than 150 days, preferably |onger than

one year, nore preferably 20 I onger than two years, dn@l JUL 2007 .

nmost preferably for indefinite tine period, beyond the
time duration where a cytoreductive treatnent is
In a preferred enbggli ment, the telo

V?‘ﬁ??”‘iﬂ‘%?“&? is suramn and the tinme peri odPST/Hmﬁ%QaA‘f?ﬁzéP?

the suramin is adm ni stered or over which the suramn
is maintained at the plasnma concentration sufficient

oPreantd i ot B ERUARG S nlrlskedty PP e Rl b Fem

e

t mbavld3iee acdyigisterqlr toftbe aldryuenmatienttth achi®@ plagnsy coceftetials| y

n@éﬁnlh@ﬁamla%tcb@y@mu%%m @balbxum c}fg/rmw Mi?@er%?! %ours

prefe nore than one year, erab

tH 8?11?‘%“ a1 weehfugtign fsirgosen @gtan SR amhl%; Hme w@erval o
Cﬁé@feﬁlﬁiwsbﬂ Ve réﬁe@&hﬁ’ﬁ n$ a trsatAg Iﬁhyﬁlc&hemﬁhar MREUEESs can be
S B i o R Rt S
s emmtmlmwen atheg @E‘S@’d erdatmentdieltatmsr Mgirdnaseerdoses to adjust

/Cpﬁaghé @tgric@rﬁraﬁcf)nsk?&llé?g\’ tr%g)tgnelﬁ’c%{/ms canpﬁéeglﬁlﬁé? |c¥lflpa% w 80

preferably below 6 thj era
beI ow B¢ pegfafed %ﬁﬂ%"%@# Wﬁetpfé awwme*wwm& rﬁlasma

2 p@faﬂe?ﬂlyt i2 O} € tha\ﬁﬂ' WM-@Z}?%&M?@@TIémQ@W@@%ﬁQ@y over
re C or ctli ve

ORI s BEOhES oMb B A e hErCP RO Bhynad gt pe

wias, lessrthanf 2,800 hhdayamhat 20 days, atelfanarbl)désaﬂhad FASV-dayever 96

an&m& %m&gm REEMLn B0 @%'ag% o@}/é@ﬁ@sﬂy SFelfe\@ol;I k?@&%ﬁ%ﬁo uM-

Animal trials pr esent rern hat trea nt™ of

a

nF®eOVE Phheuid mf@ﬁb'y lgsp thag #aH sMsdabeveas%s“@wénprﬁfe@@@yé@%f
101amb<kgmtm cﬁer596'\ﬁﬁk§ RIEanE RSs HAa 2BtV veEbd B6irs, Of

BB 8 o HEA 50 Y e EaG ees Btonth

weveg ﬁﬁ hbttlis,sprefé'r‘ﬂbls lede $@n 106 pidalky oven 9@ dodre, andsudst prefierably

pleeéman SHin, a;} &epg@nwr@t hmo@r s@mwexaog RM:S & %%59&!;11)

ours dose adm ni strati on
t HM da¥ tiS f8Edpst @ﬁfha&w Plagiia AP Gentration lﬂeh*M'SP)b(?eQ dhe pygrage
i ﬁﬁ&iﬂniga_@drityfﬁvéﬂlizkmo@rsl‘; xéh@tﬂ@(ﬂré‘altra@ﬁ Riratidh 8F @ay&OIFoR eRAHEN)
upj. e 10:] e S| suram .

o st PE st B DR Erefor BB o 588 Bhesutia e st g
t exppsloeloid@ Lil-dayasernc@hbes.ant i t unor ef fect (Ei senberger

at al. 5 .
Pt oni” Rerndr wrinbs AmfRERl iy GrbghAhpeliodn s i
s ERNRAIAtiaNoRileRg tharnEAUHoAN! aprafarbl desprifiant |H§lr’fﬁ'gpr§ raglyileps
pthas g8 pgmrwaratab@tlémﬁarb@i BN preRfaliiN ss3 an RG/gdmI, more

C ORRI=Bldesf el T kalnk =i e Pﬁ*@e 2iEshen Blghg, 100 o/ e

every 128 pddigred dntrodifnent) iieHaorosradecinigigtor ist dueansin bsethye dimt

SRR AREE i Ip oAU Bl Y Rl
Fepisisined &t theaplasnen pensentggen) ufficiens to mglbg)telom@ra@qq@@élty is

dﬁhﬁr‘é&ha’%ﬁ&eﬁhérﬁﬁ] | & préf@ablIRidtSther BRATEAR or GRS Adrel $}8ferably
| ow ng toxicity in a human patient: adrenal

i Hg‘?j‘f“ﬁ' ci ency, coagul opat hy,
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20 peripheral neuropathy, and proxi mal nuscle weakness

(Dorr and Von Hoff, Cancer Chenot herapy Handbook,

1994, pp 859-866). The incidence and severity of thes? JUL 200;
toxicities are positively related to cunul ated dose and
woeohfbex zed in the nethod descri bed h a

preferred enbodi nent, the ti?onerase inhla%ﬁgﬁﬂpémﬁﬁ@.

Preferably, the 25 PPS is present in a concentration

that is sufficient to inhibit tel onmerase activity and

i nducg ?B%?én%ﬂ eﬂﬂ)oﬁ’]"ne;cn{tulhce’ %ig]rgg’rgsrer}nlﬁﬁﬁgglso?rantln fmdb B s

not sutficient t6
sPiRA faverwhicarihe -Sét?agmjllaatadmmlsmed vi byer Which trel gnainciant

Cﬁ:b;htaﬁ@@fahtHerbIMEbncéml@ﬁm s@f‘ylern?lt %HH‘PEa&ﬁérLée ac(tl\nh) A a

asurabl% n [ in
nﬁﬂgaeﬁ thap) 506 %%ér/ggly l?r]ggl) thé'éﬂpo @%Néi @’e‘c&f%bé’s'?ﬂgeB@”lamﬂﬁpe
|b dayb,sprefersly Hﬂngerf than amne Rge nﬁor@bretéi’éblyﬂbﬁiﬁe manltt\ﬂé( Q8L %mdt Y
r_i.n, GO anot her
oo PR Bl ol e BN oS s et BF U Suisdht (0 s
acyfﬂfﬁé’id%‘é&%ﬁfm@fﬁlls apéhaﬁosu tion. 2 6 JUL 20QT WO
2004/ @1753961%”&%%6&%&%2%%@93%@ nnlmtoﬁlsgﬁﬁtnﬁ’un%%uramm inis

od ma(inf9 Iei%{omar ase inhib )
cﬁrfrﬁ‘bPﬁB%?"? ﬁ%“y é‘hﬁ‘e PEharesn; Hiidhg ‘H“eaPﬁiPﬁ evera@gyééme suramn

Iqweﬂmtratmn if ot tusrsess mtgpbed fﬁﬁ@@ruhlnCti’éatlﬁéHﬂ W&f@dl&'ﬂ to inRibit .

ast ane telo e inhjbitory agen

V\@lbﬁgrals gétn@’éeu |r?:§ e, PLBIPET % rPPE a’W'@f‘éﬁék?Fy,
trﬁ@"ea@éfﬁﬁ@b/) indeféniter egemtsxannplanmmoummg efifaent iagea teancer

| phéviehtbfive! '
ﬂﬂ;t |eentve lgb%gﬁe?t ﬁgﬁﬁ%ﬁ% )ﬁe‘éFstoE ggeﬁstrjleﬁghlh%,% tn%%gt; ofte papent

&Fperprol iferative cell. In a preferred enmbodi nent, the
phar macenrtfecsad emimapest, tHeQbloMEraseQRAMISH it s@BHin 2k sé‘r%ﬁnn is

tions faor use as, descrj her ei n.
f?%ﬁﬁfi’s venl%%atug g&gr e(% Eﬂ%aag'g&e PreRsgod 8‘@5&@@19 the suramin
feepepniration dnhe ﬂS@IdeSem@npktcefor aurapindwaimedne sssaififolntitel @bibion
Qlomerb&d QBW@S@ bR} BidhOgy d?}&e?efergﬂg lfﬁ\-ﬁ;er than, 100 days,

ph ng }/ accept abl e carrier

ﬁ%%fa %E’H@ef fi?ﬂb Pr e bl Aanoerdhipbens Yesh mae @rﬁfftréitbxr e
flanger tidh tivoy ey, @no umsi pifeably AR inddihts HAOPORHHePshdTRY tirfd SO
Q@raﬁé“ vsh%pJ cy(o?édui:tﬂ/%{f‘reat{)ﬁgt?s H@ag or systemc

mnistra di ment, the
phar mMacauefesed erslntbowt tthotelomarase mfr;brtcvrssssmamxn and thentings

@B%&B@%Hx&ﬁ Heysﬁglﬁﬁplgaﬁnﬁm&éﬁﬁ' Frover Wick &he % R’\Fﬁ"
enb di I nvent | onkfg%etal ns to nanopar I'C

WiREEne 6&B‘P| piaémg cepgsatsation § néto) inftibitrthe fatpraerame activity or
td enrapeuthe effiegendt, theec@ored@tlﬁeakéafmdnasggmsnmﬂal th&¥ 30 aa%nt
B B M o) i e ot
a%ﬁaypmrefgrably more than one year, and most preferably more than two years
before the first day on which the cytoreductive treatment is administered.

Methods described herein use suramin to enhance the antitumor effect of a
cytoreductive treatment, where the suramin dose is selected to deliver a plasma
concentration of below 100 pg/ml, preferably below 80 ug/mi, preferably below 60
Hg/ml, more preferably below 40 pg/ml, and most preferably below 15 pg/ml in a



10

15

20

25

30

the nanoparticles and a pharnmaceutically acceptable

carrier. The carrier, for exanple, can be suitable f 8rb JUL 2007

system c, regional, or local admnistration. In one

enbodi nent, the nanoparticles are about 500 to about I
out 600 nmto 25 ghpout 800 nmin di ane

“?‘E%"“Ww@gu on al so pertains to mcroparti E’FE@SZOM’OOZG”

conprising a therapeutic agent, e.g. a telonerase

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

e méﬁlq'lanﬁ@atted \KI Yhe 6)%@5&9\% ea%lle%g Io'ﬁ'le%t?lpg% ? 39 Ig rangﬁ"ﬁ bo ut

pm about nmto
aB%fa&e QIS'UE?HEO%bWFh 0 @fterihe @drammtloz@f pmeastbmtanBMCerm

t ag@beﬂbthéﬁcyWedmﬂlve&@éHﬁen@OQmHamnEIQ p?é%@h‘tted ]ﬂgremho@btﬂé{t

b t
Ao SEmfin i sy i Tays bl serren e db ks g
pweekstenbancgs thenartitimabeffidct 6t the plseueptly hdminibetdd ahtigiRteror

oy e

i [9ralstipted toyesultdn Aplasma surawimsorsettiation ofehoetH Oadhpn ¢ se/sil)

t Bt672 mg oy Hd)s%' KFniRSEhtian. ph’% TG | o éﬁhé ¥rt a6 q'ﬁ’gthag’cls@
rmaceutl cal %/ accep table carri e

iy ctaghanteuo @ GrTBIAEN MER o SARtoN GORC WeRte fas aruman
pautbjeety maintenerdtelof plagnegsupanaih bohceriatichy of KLl 15% to J0DGug/mI

' E‘ﬁ@éﬁe‘d%‘@%b&g a%%tsaja e atl]]t(? nEOégF%E&?sgnl?eﬁ%er ﬁé Ieg’lhbg}g CQm
nPe?%ﬁaﬂﬂ?ﬂc%@ tSroh% H&S. Patewritinbarsahdb7:830 mdritaztidcah | y

ayprept @Dl}aﬂﬂﬂadfdsir@ schdyuRN Qs a@”;ﬂglq{arfﬁﬁ’gi) su‘%{]‘ﬁm plasma
|nven a mcrog/artlc e suita

admeyl féﬁ%"étqegﬁef‘ 6%8 apA PR HEMY gRngistsyef ap dijiid mminystratign of
SY90 eng/ro’adVley the dictprels wittgthp aalisledimedioses Mé&t@d Bve%aQEddays

S her
P E R plond bATRe il 0P Shrid e ofe BRRLIS
mf@fr@ﬁs‘akm@tmn@ﬂﬁoﬁupwﬁ@n &t bloClimBaricai Bes 4187-0%) 10@8; &alcone ef

pa'rlt |O%H¢§er' gecablays, 1088, Oﬂtadhgéé ddiks §|¥us£}ﬁ5ﬂlc.° #bdthents, surami
suram n or PPS, wherein said mcropart |cFe
"E‘? %ﬂ?é'("égrt%?”yd%alh‘t’msn ﬁ%’f'e"lfh%dr?fﬁ{/'@wfﬁ%ﬂcxa|cgagulopathy,

nmnbmraﬂ Sietiopathyk iahd pﬂoxnﬁwal médtledidakidse (B Mna%fﬂ CencelOr

t h Lt..contai

8 gr?:teﬂrea %mgﬁbotéf(’t @P § Rgent 86% erge "Tge'bﬁ?aﬁ“ﬂﬁ‘ﬁ\é%'fﬁ of dhess

d@’é@fﬁﬁﬁaﬂm posiiiyely refated tq cyoulntad dese, andack mininézstiimthe rfatiods

Uit Ebe$Rdréint €l omer ase i nhi bi tory agent for inhibiting

or reducing the growth of a cel aber r ant

gr owt H' 28EGEEL ERRONEN, th%t%"mer%ed@\'{’@@fﬂs &PSa Rrefaisbly. ther
epf Ipessest ik atcomdentrdiien thanisesnticion ttﬁfﬁuﬁlbﬁ @Hlmﬁéré?sfé adtivity and

lﬁéﬁggﬁoat%ﬁm% {&eB}n%Loeg Y %%r cell £ U t-I-IE oy s &lClﬁ%t)}O 81'03'60 gq%g\pf de

or ~ concur adm-ni Strat |
thee o8| Gnsigrificent] ankicbaguistign acgnenm (umelgmfmnumn deathi in human
dpaRe asimaNAmeAELIs SFif aarn@é'sgﬁﬁl'e%q'\ﬁt}.l%‘lorf &FecLﬂCaa!s c?%‘ g? néal

or systemc adm niStration furt
dlUEBN BYHiRFH aee/erdiv) qehevdsrasigifosi ng, di agnosi ng, and/ or

st agi ngil®ft ls’ipdi;alﬁléﬂdir dnQdgenteof the prélRhERENTAMNS HeRIministered

altjo% ltnlc%}n inatfon W|th ra(neo hr—.‘grtaggn itis Ere¥era%le to administer the agent(s)

as a pharmaceutical composition.
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cancer. Pharnmaceutical conpositions conprising
conpounds of the invention may 25 contain wetting
agents, enulsifiers and |ubricants, such as sodium2 b JUL
| auryl sulfate and nmagnesium stearate, as well as
wolh@lbddgs agents, rel ease aggnts, coating ﬁ@ﬁﬂ&&ymmam
sweet eni ng, flavoring, and perfum ng agents, é
preservatives. Fornul ations of the present |nvention

i nclude those suitable for oral, nasal, topical,

i nhal gt 4 QBrertd SRSARIRIne t%?&ﬁ‘?eg%lemgﬁwﬂ ég{@.yégura%ﬁﬁ al,

vagi nal , " and/ or par ent era mnistration. They are
gi ven by fornms suitable for each adm ni stration route.
HummﬁxampkendFaaumﬂmﬁsadninistered in tablets or
capsule

f by .i pj iap
o1 nt i erladhasdbe, Biejiteaf sl f ehflprafih, soRieodion.
i wijidcinclodes dinlkasiicon telpm@age hbibit@ Gigent\4Bd Zeocuarmaw@&us?
Pﬂéﬂ&?@@é]‘{@ozﬁ'@@ra'bﬂhﬁg %bérﬁ?@) ateQRe LA mk%)ﬁ Jn%tuhtoéffegﬁve to

ol nt.nent; and rectal positories.
f ik et %ase@ﬁ%hiné'rﬁ Worrpéyﬂew@hw @@@Fﬂ %anqmgd?ﬁ filling,

gﬁ%ahg&r;fraﬁmta@demay be prepared by any rret hods wel |
nown . in the art r ma

nor ol SRt meimBE LS R macr fi TRkt o EE ek Tort o
t @e paaseedavith instrimijbre fofoisagredeScribed Imarwnl | generally be

t hat leCa

e fect T erfin fierRgfHes o ey 1o R ICRP BEHp e
afivu FRleaqe If‘?rmPEH@’EOff% @Wfﬁéat‘“hlb'tﬁfé ragé'@nt‘”d L3 @h%fbﬁﬁﬁu’ﬂca“y
NAcdsHtabtid daifer.per cent of active ingredient, preferably

br ef eFhaNge BRPoiBt: £8 RiEPeeHEaL 50%5&0%%%53’ ol

Hotravamcalsllmemmm Théreompogiont mey alselbé atitableffor local,akgional, or
ch%&ﬁ%s‘tr pay be in the 10 form of capsules,

c , tablets, |ozenges (using a flavor ed

baS| S, '“ é&qy“aﬁr Iey"bf’@'iﬁé'?to@é Pﬁ?fﬂ‘a%‘g‘?ﬂ' §OMBROSHiPR, FiRY &PI"E"PUSE one

p&vvﬁ@éqahagﬁa%auﬁcaw a€eptable &afRlsUt inOykt GhotBer SHBIRAGHEOMe | N

P RERE PSR PR R Weh pinee gt RS- MReTerial 4=
stherapgutiongent euast felomemsg inbibitngy ageni, Reshtasfasexamplecéurasin
g@rl Ffl‘-tsI Nn @Gl ¥@S5c{qrﬂel]t Qﬁe ﬁ%@&ﬁﬁer@ﬂg t@&ﬁr‘?ﬂo@i 10r§rb‘3fnt9|ﬁm§‘s

h washes an ransder nal pa ches ave
t‘ﬁ@ “é‘ﬂ‘éf@ﬂ“céﬁfv%ﬂﬁ aghapracpyiisalivarergrigBptcabier-e dThedearisfe iy

Oéxaﬁlplgo BRPYE @ui@sfblet RE sRGE ﬂEglbr‘h‘Y Qﬂtkbdén ac}lrﬁmkﬁlﬁlohodﬁ .one
Suc 0SS 145 SO Vi n
TR hd REBBHGUAE PANHE (P bt et 500 am o

Adi)ib@ﬂ’&ﬂbhmnn dgiahamscer s can al so be used to increase the
flux .acr I Qs . ch
o S AT IR A5G 08 06e STt B y it
cogtatgbmeiage inpiditaneadentimechas sdiamipear EPRg In one eatbpdliyent, the

CAITEAAE IsThbButBBb KBS 2ttt {dow @500 R B ABRLiTBH0Gum, about
fornul ati ons, eye ointments, powders, solutions and t

he
| $00enm for Aot Ssi cAHRUIAPB INY fe@b@ig 2B e @bwtﬁﬁ@ AMttp @b%aae

Ofm t dbogt 00MANtd Qdut W%%ﬁﬁﬂo% toCANTROR firh OdbuOf piahth S
i nvention suitable for parente
about 10 um, about 750 nm to about 7.5 pm, about 1 um to about 7.5 um, about 2

pm to about 7.5 um, 3 wm to about 7 um, or about 5 um in diameter. In another

2007
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adm ni stration conprise one or nore conpounds of the
invention in conbination with 25 one or nore

phar maceutically acceptable sterile isotonic aqueous Pr5 JUL 2007

non- aqueous sol utions, dispersions, suspensions,

woubigho®, oOr sterile powdeBs whi ch may bePCT/USZOO4/002609
reconstituted into sterile injectable solutions

di spersions just prior to use, which nay contaln
buffers, bacteriostats, solutes mhlch render the

f %Wélﬁ\%htor}hé Sfmeﬂﬂbr? p‘é’HL ns t% he b c% o%%ogf wth ti:orgrtgpgg?dsﬁ(?he

reci pi ent or suspendin
s GHEOR2ices andra @ %fmacwcqjlv cﬂcmgebteh@erreerrf e'Efte Wfarsacgticglly

I facd:e‘q‘stadﬁsdarnfﬁﬂrﬁasl Be Sﬁopl@kan{phee sé’i%fér@F b@RinRfrafidiCo X HQuent
subcut @eous or Py ﬂ'l | ar | nj eCtl on. This
us

may
'°°a & AP0 &4 Swewa' S Vet AP @egﬂ%spmlnzﬁ#weffor
cﬁlysttnal 4 patengreoapoisipl @dsindtebing th tH20Rtent MOrépaAidIed 60 GRS

3%5’1%&’1 H%@%ﬁrf?&%@&%ﬂ@&eggb@cmﬂav' ng poor wat er

solubrlity.” T ron of the drug then
dependg ANPOAr prkodinagnd the lrwelﬁ@@|f%ntur@$1a npiriopatticle muitablerfor

maymidepaian tdﬂﬁ@ﬁtlé}"ﬂ Yozhif r egioﬁeﬂly, @@%t@rﬁl}éﬁﬁla&dn‘lﬁﬁﬁné Baditaxel,

y, del
pé@’ﬁ“gr:‘?{%g%% |”§)¥f88?f§?l?§1%ér ediamg agf@BP% ?lsm -ad FRpihes feiery

diembadimémgthe invensapeiediurg nﬁndsrepacdtrol.eg sumawfoalahmmhwdnao ad

I

B%:tfr%g{e Iﬁ%g% rgﬁgrpaﬁrﬁto? sg'?eml ﬁy cR@prlsﬁébsure@ n 81'%%%&%8@“ ggnd
bhwm%gmdghﬁi%d@mEWH@ﬁbmﬂsumh as, for exanpl e,
pol yl agfi; ﬂ%ntlcﬂpgl&ghé{ s tg% I}ltDPé)eg}?'al%gle U n%anﬁfagta | %r%f

drug to po
%‘W@Ft %fnﬁl‘“@?é%r ] h% krtaqoetams %Jlrf‘%lgm?r@’ﬁ%aﬂ“@blf@amawf in a

C@ﬁﬁrm@d:éuﬁﬂally E?@:@éﬂlbtf@ cafibr, of Baikdr OSIR0 Hl@@:ﬁ%&efopcﬂllsmg?sra@
orthgesters and

poe1 %/“teé%sﬁya‘? {’ E"é%)agg'bgf}r Bﬁ'l] ﬁ'ggegrt SOYRNS B rRiPUe; Q;r?sc%qr &9
aklssoraptr gsgveth @eksdoiatedithagpi mganbérenr adungy. For dxappis anisof e

mngéerGMa§ ICOI?EI’IE}?% {efotﬂ'le?a[sg f"&%gﬁ?ta Q{t Sor'd by o ?qgéﬁcf u?rh o

Regar | ess rat’l on se
c S UTRTHadBRisaienp T E% lé'hmasr AlsepreYidmthe mr@mamwmrymem

I forraulsted irnBbRigby dﬁ@tc@rﬁerfscﬁptﬁﬂo prERsly @Jr I&J&? re@@h"’eﬂ r@%‘?&%l‘nfd&al
i on ent, | nve n are fornul ate
AR S et nE P S B R e 5 aes R PR oES:
C @mMCEE stapiomel a cacbrdars e lgn deterntiningt thosieceptibilitg lor tekistancetdithe
afdncerAct ual dosage | evels of the active ingredients in

t he pharnaceutlcal conpositions of this invention may
be varfihggnasgutigsl exnrsBitiansreomprisngoeampogndst ¢fehadnvention may

| Bkt &ig, ag‘éhﬂscélﬂl!@ﬂe?i SrRQldrivhtd, @uéﬁ%'s@&nﬁmtlﬁﬁyl dasid £d

t herapeuti.c res ons§ or a 20 Fartlcu ar patient,
cORPESHE Brrratanes HEYaS 691°AIANSt TelsprORYCN: CRRDIS BRitng
tsmetenmg), fiavreing, Eat! |penfmﬂmgngentseh@m’emlvaﬂmage level will

e RAefe Yo ke b b T B o B

pwé@@nﬂhﬁlﬁﬁl%rttanacﬂﬁrl@ﬁlpbt@y@obublmualtrhetalesagmal apdlbrt paganteral

agdndfstiab&d. efey AhdQvaPML BmRfsuBE B Sich kAR tratil Soutd. MBorOF
example, they are administered in tablets or capsule form, by injection, inhalation,
eye lotion, ointment, suppository, efc. administration by injection, infusion or



25 administration, the rate of excretion of the
particul ar corrpound bei ng enpl oyed, the duration of
the treatnment, other drugs, conpounds and/or materidl § JUL 2007
used in conbination with the particul ar conmpound
w3 the age, sex, weigght, condition
heaimw‘%ggnd prior nmedical history of the pg??/gﬁpﬁ@g‘sﬁg
treated, and like factors well known in the nedical
arts. 2 6 JUL 2007 WD 2004/ 070008 39 PCT/ US2004/ 002609
fi ventl n n.now
AR, 58 Y Bl U Qe 'R, P08 bR BbABlryy e
ufecnay %ttoowownreéﬂserr@md@ presantas! momltomSﬁ@e éo(mlmdem?y be

Wbr'eé‘d?ecﬁlﬁﬁadynﬁétm GelTRR&IYin ftr%rart & %eﬂﬁ’é@ys ﬂi‘e drhdukSdsagivk ON

n ects and enbodi nents, of resent
i weféﬁ?“fgl?ﬁt oS5 S AT Wit AU Aot 5 TGS = GG cosage
i fowremlli generallhbe thghamburt biethe xganp kies prodmﬂe@&&hértabmmu\/eﬁe&t

' &Qﬁe%&/ eo‘iilt oftJﬁg hHﬁd’?%Hf r%fthlts Ig%ou ﬁlsrgrﬁef ng% { f geéw l !

conventi ona gues che
btombelgwmeWrmedmr@hw;actlmmﬂmnh arﬁerqur@e!mbﬁ @grycenttel |

cmohmq,er Ginel e m@fgramw&@ BB W pe%un@ia aa&ﬁ swb&rfyem the

skill e ar and are expl ai ned inth

liter é:P[T?Léat‘C’TOO Soe '“"8“@” sul S%f%f%?fﬁ' aqﬁ?'”'%/t?é'ﬂ” H‘ﬁ)ﬁl be in the
Marm af tapsulbd|cachdtapillE] t@biet@,gloze(ﬁgésj(uang Iah‘@lvbiaﬂ Ibasis, usually
L tory £es ; Vi

(%RK{SQ gvééérg?'SE%. tq%g%g%gth) Vé} am%sl'_age %ﬁqf’ l“gond °"e§:
asysagision inogn/aquaeisadr nort-ageeys l@@lﬂdﬂ@p @ ngml-\m’c@‘mr water-in-oil
qcluﬁi@?ﬂdﬁslidﬁoéﬂ Qean%ﬁm besie, &MS\IJastﬁ;@é '_gsmggn ink® %és)e’ such as

| ei c Acid bridi zati on (B. nes and
T Aad olyegen. of gisppe a'e%%cag@raﬂe/gr WEHBFEshes aeﬁﬂvrws? ogy
( AcaddransddrmaPpeisisss have.the apaddt advdhtage Y YalvidingSebnisidd

V t _Prot |
QAIlK%rY’leC U{O\% l%ﬂ]d(:if %’e §gsg@qhveﬁus U t%ngO(fJ ugf?d?]sg%e:]%v{%cc%gs&

%sna@igyz}ibssolwmmrdlmesslrmwmel\mnmqed iGdhre pedper medium.

NRbBRLH %bﬁc%rs @ﬂ%lsro%%écﬁﬂ lﬁ%@é fh@lflt?x 6ﬁh9comﬂﬁh{9§bross

chem.cals and hunan
ph&sYhx MeAg of alvqhglux 5%%% caﬁféo"ﬁt@/ %f@?n @9v'd*rt9r?erafe¢e9mp"m9
t mammraneecmﬂgpaémg ihe actwaummﬁd i6i la @By m e nGattrix cﬁt@d

3-di ture obt ai ned,
pr ep%ﬁ hglm? fl?{’snl’eJ rm'a es éa Ye ég Pth gres rnga?u At° 7&835‘? l;fkgt f6n
Selsd @htemglatecgﬁ B&img @ittn thaMPMMSamveatlon FEBS Letters,

527 1@hdnacdia c%@%ﬁd’nwtthlsofmg{tﬂdg ﬁlft];ﬁ@tfof 'Darenteral
Itured cells was as descri bed U. S. Patent

NRIRLHIPLEOMBESS gfje quanore eagPgentis 8f7fh% iwentip, jiy Mpingtion ith
t eieomfems ehamcautitally iabcepible sltar‘lﬁaal%ﬁSmcﬂﬁqhebﬂﬁ aCﬁonQe[bécﬁjs

gfd Icllfs e“?g 10 STgUS%nFS{ICI)ng §e€%ﬁ'%'°PﬁAEp S el;llecp%\tga%g 8§1ay %e
2@9qn)stltwg§ Irurs e@rlbonjgréatée:solwtehmm@%loasuusv prigy th pses ahich
| ¥gPERtainiferst B RMBLAS eso@lfets IV\)I‘]'GFI Yen'dé\‘ th@#oﬁ'ﬁl]slatﬁ)ﬁ hdoBonit@iih

measur ed using I ntracellular
the blood of the intended recipient or suspendlng or thlckemng agents.

In some cases, in order to prolong the effect of a drug, it is desirable to slow
the absorption of the drug from subcutaneous or intramuscular injection. This may

be accomplished by the use of a liquid suspension of crystalline or amorphous



10

15

20

25

30 Cells (1 x 105) were washed twice with PBS and

centrifuged. The cell pellet was resuspended In 100 piz b JUL ZUOZI

of serumfree RPM 1640 containing 5 u/m of
Streptolysin O, 2 pMof TS prinmer, and 50 pM of dNTP,
vedeholiggapat ed at room tenpeggture for 5 2

WD 2004/ 070008 40 PCT/ US2004/ 002609 mi n. ;ﬁgﬂyg%]o%@@%&
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telomere length, after 7-15 weeks of growth in nmedium

contai ning suramin or AZT concentrations rangi ng frer
N o4] 070068 JUL 2007,

O to 50 NM were neasured. 6 JUL 2007, WD 2004/0700
41 PCT/ 52004/ 002609 Effect of suramin and AZT on

e activit Tel oneggse activity was__inhibited
‘&SIZO%‘%m§n and AZTyl n a conggntratl on- depé’ﬁa@ﬁ% OW?ﬁq%r
In human cancer cells. Concentrations resulting in 50%
inhibition are shown in Table 1. The concentrations
required for 90% | Iesthan 50
mcronolar. 2 6 JEK& By IS AWERENN 08 42
PCTI USZ@OmNé)ﬂIZﬁOlﬂawnbe@g I‘gebbrally ﬂésched.,th Milt ibechore reldiky

Cued;%r%l\?ld bﬁ) re?)?(erc%gc? To}(th@(f;gf &)ﬂ%‘+%am es(,: I%{hlrcﬁ %r% mEl‘Jjﬁdrlm%_ely Lfr:n

mpurppses ofilystretiqn of certain aspects and embodiments of the present invention,

and are not intended to limit the invention.

Throughout the examples, unless otherwise indicated, the practice of the
present invention will employ conventional techniques of chemistry, molecular
biology, microbiology, recombinant DNA technology, cell culture, and animal
husbandry, which are within the skill of the art and are explained fully in the literature.
See, e.g., Sambrook, Fritsch and Maniatis, Molecular Cloning: Cold Spring Harbor
Laboratory Press (1989); DNA Cloning, Vols. 1 and 2, (D.N. Glover, Ed. 1985);
Harlow and Lane, Antibodies: a Laboratory Manual, (1988) Cold Spring Harbor;
Oligonucleotide Synthesis (M.J. Gait, Ed. 1984); Nucleic Acid Hybridization (B.D.
Hames and S.J. Higgins, Eds. 1984); the series Methods In Enzymology (Academic
Press, Inc.), particularly Vol. 154 and Vol. 155 (Wu and Grossman, Eds; and Current
Protocols in Molecular Biology, eds. Ausubel et al., John Wiley & Sons (1992)).

Materials and Methods:
General methodologies. The required materials (e.g., drugs, chemicals and

reagents, human breast MCF7 cells, pharynx FaDu cells, prostate PC3 cells), the
FaDu tumor xenograft in immunodeficient mice, and 3-dimensional tumor
histocultures were obtained, prepared and used described in U.S. Patent Application
Serial No. 09/587,662, and Gan 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.

Inhibition of telomerase activity in cell lysates and infact 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 §
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(7-15 weeks) with suramin or AZT resulte
telonere shortening in Fabu cells, and about 30%
shortening in PC3 cells, 5 Conclusion. Suram n
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I?Ae ceHTs and used as the template for PCR amplification. Then 200 ul of RPMI 1640
medium containing 10% FBS was added to the cells to stop the permeating process.
The mixture was incubated at 30° C for 30 min to allow the extension of intracellular
TS primer by telomerase. The cells were then lyzed and the cell lysates, which
contained the already extended TS primer, was directly analyzed by TRAP.
Measurement of telomere length in cultured cells. Two methods were used

to measure telomere length. The first method was a solution hybridization based
telomere amount and length assay (TALA) (Gan, et al,, Pharm.Res., 18:1655-1659,
2001) that measures the mean length of the terminal restriction fragments (TRF).
The second method was fluorescence in situ hybridization (FISH) to detect telomere
signal and to estimate the approximate length of individual telomere structures at the
end of chromosomes. The FISH method is as described in U.S. Patent Application
Serial No. 09/587,662 and Gan, et al,, 2001.

Detfection of senescent cells. Senescent cells were identified by 4-

galactosidase staining as described (Dimri, et al., 1995),

EXAMPLE 1
SURAMIN AND AZT ARE EFFECTIVE TELOMERASE INHIBITORS - IN CELL
EXTRACTS AND CULTURED CELLS

Inhibition of telomerase. Suramin, an agent with mild reverse transcriptase

inhibitory activity but not known to inhibit telomerase, was studied in multiple human
cancer cell lines, including human pharynx FaDu, human prostate PC3, and human
breast MCF7. lts activity was compared with that of AZT.

Treatment Profocol. 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 HM suramin, or 0, 0.1, 1, 10, 100
HM AZT were employed. Telomerase activity in cell lysates and intact cells, and the
telomere length, after 7-15 weeks of growth in medium containing suramin or AZT
concentrations ranging from 0 to 50 uM, were measured.



Suramin inhibits telonerase and shortens teloneres in
vivo. The in vivo effectiveness of suramn as an

i nhi bitor of telonmerase activity was eval uated by ? b JUL 200]!

nmeasuring the telonere length in tunor cells inplanted
W0 2bdVPMpRsuppr essed nmice. Tieatnment protocol FabDu cells
(0.5 -1 X 106 cells in a volume of 100 NI )PCTH{uE20fd/peacos

i mpl ant ed subcut aneously in male BALBIc nu/nu mce.
These mice received, by intravenous injection into the
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afAIGPElCs Sraured I9h% inhiliien wers lass thafi Ainderainola0 cel | s
using fluorescent in situ hybridization. About 10

m croscope fields at 400-fold mmgnification were
random y chosen for each section, and the percentage of
tunor cells with attenuated or | ost tel onmere signals
were counted. The results were conpared with contro
ani mal s receiving physiologic saline injections instead
of suramn. 25 Effect of suramin on telonere length in
vivo. Mce treated with suramin or physiologic saline
showed an equal tunor establishment rate of 100% and
undi sti ngui shabl e rates of bodywei ght increases. The
FISH result showed a gradual shortening of the

tel oneres of tunor cells over time. In suramn-treated
animals, the fraction of cells with a reduced or
elimnated tel omere signal renmained at the control 30

| evel of approximately 10%for the first two weeks of
treatnent, increasing to approximtely 40% of cells at
week 3, 75% at week 4, over 80% at week 5 and 95% at
week 6. No change was observed in the tunor cells of
saline-treated control animals. 2 6 JUL 2007 WO

2004/ 070008 44 PCT/ US20041002609 Concl usi on. Suram n
effectively reduces telonmere length in tunors grown in
vivo. EXAMPLE 3 PPS | S AN EFFECTI VE TELOVERASE
INH BI TOR 5 PPS inhibits tol onerase. The inhibition of
tel omerase activity in FabDu cells after exposure to
PPS was studied. Treatment Protocol. Treatnent with PPS
was initiated after cells were allowed to attach to
the growmh surface in culture flasks. On the day of
experinments, the culture nediumwas renoved and
replaced with inhibitor-containing nedium 10 Drug
concentrations of 0, 0.1, 1, 10, 100, 1000 pg/m of PPS
wer e enpl oyed.



Tel onerase activity was neasured by the nodified
quantitative TRAP assay. Effect on telomerase activity§ JUL 2007
Tel onerase activity was inhibited by PPSin a
concentration-dependent manner in FaDu and SKOV-3
welbdn7oddke concentrations 42sulting in 50%.in0hibitiaon
were 0.56 and 0.60 lag/m, respectively. T‘]@ffqbg&?}()&zmg
concentrations resulting in 80% inhibition were |ess
than 10 pg/m for both cells. The concentrations
resulting in 90% i nhibition 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
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fon mnticpagysati on (above | lag/m). 20
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transfected but treated with | PTG transfected_vvlth t
sense and treated with IPTG or transfectgd with the
anti sense but wi thout the | PTG i nduction _(| . e
control, + IPTG + sense + IPTG and antisense).

\EM@@MO@E hTR anti sense on 43e cytotoxic gffrel,

609
paclitaxel. Two clones of 15 cells that were st%)f‘y
transfected with the hTR anti sense were st u_dl ed. _The
cytotoxic effect of paclitaxel was quantified using
t he SRB net hod, which neasures the total «cellular

i fected with hTR anti sense we
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Suramin_inhibits telomerase and shortens telomeres in_vivo. The in vivo

effectiveness of suramin as an inhibitor of telomerase activity was evaluated by
measuring the telomere length in tumor cells implanted in immunosuppressed mice.
Treatment protocol. FaDu cells (0.5 ~1 x 10° cells in a volume of 100 KD
were implanted subcutaneously in male BALB/c nu/nu mice. These mice received,
by intravenous injection into the tail vein, repeated doses of 10 mg/kg suramin. The

first dose was administered immediately after tumor implantation, with repeat doses

given twice a week thereafter. Tumors were collected after 2 to 6 weeks of suramin
treatment. Frozen tissue sections were analyzed for telomere length in individual
cells using fluorescent in situ hybridization. About 10 microscope fields at 400-fold
magnification were randomly chosen for each section, and the percentage of tumor
cells with attenuated or lost telomere signals were counted. The resulis were
compared with control animals receiving physiologic saline injections instead of
suramin.

Effect of suramin on telomere length in vivo. Mice treated with suramin or
physiologic saline showed an equal tumor establishment rate of 100%, and
undistinguishable rates of bodyweight increases. The FISH result showed a gradual
shortening of the telomeres of tumor cells over time. In suramin-treated animals, the

fraction of cells with a reduced or eliminated telomere signal remained at the control
level of approximately 10% for the first two weeks of treatment, increasing to
approximately 40% of cells at week 3, 75% at week 4, over 80% at week 5 and 95%
at week 6. No change was observed in the tumor cells of saline-treated control
animals.
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anti sense hTR sequence: 5': | cag ctg
acattttttgtttgctctaga atg aacggtgga ag g cggcaggccg a
9 ctttt 61

cegec ‘“c%é Elgg AR HLAGT BRLARTARERLS RIARATLARN FPRRBRGRSGHSR

cY!‘@ttctcagttagggttagacaaaaaatggccaccacccctcccaggcccac
tccgc 181 aaccc 3 185pkmauweense hTR sequence:

PPS IS AN EFFECTIVE TELOMERASE INHIBITOR
PPS inhibits telomerase. The inhibition of telomerase activity in FaDu cells

after exposure to PPS was studied.

Treatment Protocol. Treatment with PPS was initiated after cells were

allowed to attach to the growth surface in culture flasks. On the day of experiments,
the culture medium was removed and replaced with inhibitor-containing medium.
Drug concentrations of 0, 0.1, 1, 10, 100, 1000 pg/ml of PPS were employed.
Telomerase activity was measured by the modified quantitative TRAP assay.

Effect on telomerase activity. Telomerase activity was inhibited by PPS in a

concentration-dependent manner in FaDu and SKOV-3 cells. The concentrations
resulting in 50% inhibition were 0.56 and 0.60 pg/ml, respectively. The
concentrations resulting in 80% inhibition were less than 10 pg/ml for both cells. The
concentrations resulting in 90% inhibition were less than 100 ug/mi for both cells.

'Conclusion. PPS is an effective inhibitor of telomerase activity in cells. The
concentrations at which PPS produces 50% inhibition of telomerase activity are
lower than the concentrations required for anticoagulation (above 1 pg/mi).

EXAMPLE 4
hTR ANTISENSE INHIBITS HUMAN TELOMERASE

hTR antisense inhibits telomerase. The antisense study consisted of the

following steps: (a) construction of a sense and antisense to the RNA portion of the
human telomerase (hTR), (b) stable transfection of cells with the hTR antisense (or
hTR sense control), and (c) determination of the ability of the hTR antisense to inhibit
telomerase activity and induce telomere shortening. The methodologies are detailed
in the art, for example, by Mo et al., Cancer Res, 2003.

Antisense and _sense constructs. The sense and anti-sense expression

plasmids for human RNA portion of telomerase were prepared. The 185 basepair
sense and antisense sequences are given below, and were found to agree with the
GenBank sequence (accession No. NR_001566). These procedures resulted in 5
clones that contained the hTR fragment. Sequence analysis indicated that one clone
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length (referred to as termnal restriction fragnent)
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Concl usion. Long-termtreatnent with suramn, a .
t el onmerase i nhi gi ting agent, 10 can cause conplete 26 JUL 200]4
di sappearance of the tunor in sone hosts. EXAMPLE 6

PRETREATMENT W TH LOW DOSE SURAM N ENHANCES THE

woTdodbfkeR ACTIVITY OF CHEMBIHERAPY | N TUNOR-

ANI MALS 15 Thi s exanpl e descri bes the enhﬁg%ﬁ/ 0%9

the antitunor effect of a chenotherapy agent after

prol onged pre-treatnment with a tel omerase inhibitor.

Tel onerase inhibition treatnment was initiated when the

tunor burden is |ow and not yet pal pabl e, conparable

to situation of mniml or undetectable tunors.

Treatment protocol. Fenmale athym c nude mce of 6-8

weeks olg—wefre—26—+rieetge—gubcut aneously in the thigh
area W tthg5x105 |vi apl e|Falbu dells. Suram n (10 no/kg)
was adniing$t ér ed %y i napes it oneal injection,
twi ce-wgeRlty |for| & wéeks: | KSUrani n administration was
started og"He day of {umpr gell inocul ation, when the
tunor wds of |a vlery|small |siZe, representing m ni nmal
di sease. malls were treated identically,
except thg st in ol wti on flor injection was repl aced
by a825 [pfysi c| sal iShe Sql ution. After the 6 week
pre- Bredt ge 1N st arffn treatnent  was
di scgnti ntied | anipgal g received paclitaxel, 10
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185 bp antisense hTR sequence:
5
1 cagctgacattititgtttgctctagaatgaacggtggaaggeggcaggeegaggeitttt
61 ccgcccgetgaaagtcagecgagaaaaacagegegeggggageaaaageacggegectacy
121 cecitctcagttaggottagacaaaaaatggccaccaccecctcccaggeccacectcege
181 aacce
g
185 bp sense hTR sequence:
5
1 ggottgcgga gggtgggect gggagggoty gtggecattt titgtetaac cotaactgag
61 aagggegtag gegecgtget titgetecee gegegetgtt tictegetg actitcageg
121 ggcggaaaag ceteggecty cegecticea cegttcatic tagagcaaac aaaaaatgte
181 agctg
3

Effect of hTR antisense on telomere length and telomerase activity.

Telomere length (referred to as terminal restriction fragment) was measured using
the TALA method. Telomerase activity was measured using the improved TRAP
method. The results, summarized in Table 2, show that the hTR antisense reduced
the telomere length and telomerase activity.

Conclusion. Taken together, these results indicate that the treatment of a

- human cancer cell with a hTR antisense results in an inhibition of telomerase activity,

a loss of telomeres, inhibition of cell growth, and enhancement of paclitaxel

cytotoxicity.

EXAMPLE &
ADMINISTRATION OF TELOMERASE-INHIBITING AMOUNTS OF SURAMIN
CAUSES TUMOR SIZE REDUCTION IN ANIMALS

Tumor size reduction after Jow-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 Profocol, Immunosuppressed mice were injected subcutaneously

in the thigh area with 5x10° FaDu cells. Suramin (10 mg/kg) was administered by

ro
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CONCENTRATI ONS OF SURAM N PROMOTES TUMOR SHRI NKAGE,

WELAYFTWVOR GROATH AND  PREBONGS SURVI VAL, GF

. S 09
CANCER PATI ENTS 5 Human patients w th pathol ogi c%?tl’y
confirnmed, advanced, netastatic, stage |IIB11V
nonsmal | cell lung cancer were treated with paclitaxel,

Ciatrapiontdl Nnje@BA, twiddbtkiy-forTd GRLIE néurm?] Migtil[ﬁ%tﬂr? \r)@g

ks. The |l oadi ng dose o sura
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v SENS 906sLECTARRL £allion, N, 107 PCT/ US02 SG31).
These suram n doses Fesult *"$5K%sma concentrati on
Hect Qhigy susamin dreatr@ar ofi glvéll. Bix @ninails re@asd
i j : e rations
L TP AR SR Eed wih ATRC TRERDRGIA B pORe
A AIHY eyildE 8 st reacing asize of apupinre afier I weeks vied
§hﬁred‘¢blhnedxsanace3hmejélysdimearec|a@$ \,t(:jdws_r emai ni ng4pﬁg |u ;egt S
i ; L0, 4 Il _doses given 24 ho
oot ¢ SRR eTbl b SR bl RS o S M et e 1
WA C158 epnriRie disrppesrantepbthp turorin semenessts. eval uabl e. The

overall response rate was 40. 8% (consisting of 6%
conpl ete response which_corresponds to no neasurabl e

i ' R whi ch_corresponds to

a PRERE g '$O“L%§- Eﬁ% N EHANGES THEANTIZUMGR

SE olgfgésinon (/;’!I' 1 h gelt HAR-BEARNRANIMALS A t he

medi afhis gxemplal deserines (tMS Bphasasmérd ng ehe talﬁﬁﬂﬂmgz et disa
~ ' . r Res., ..

Y0 9026 SRS B Besreebnt il e et

%@l@pﬁnﬁ@g Iy WE%H%mgnt%@gtfaﬁede)he tumor burden is low and not

yet palpable, comparable to situation of minimal or undetectable tumors.

Treatment protocol. Female athymic nude mice of 6-8 weeks old were
injected subcutaneously in the thigh area with 5x10° viable FaDu cells. Suramin (10
mg/kg) was administered by intraperitoneal injection, twice-weekly for 6 weeks.
Suramin administration was started on the day of tumor cell inoculation, when the

tumor was of a very small size, representing minimal disease. Control animals were
treated identically, except the suramin solution for injection was replaced by a
physiologic saline solution. After the 6 week pre-treatment period, suramin treatment
was discontinued, and all animals received paclitaxel, 10 mg/kg, twice a week, for
three weeks. Tumor sizes were observed twice-weekly, and recorded during the
three weeks of paclitaxel treatment.

Effect of low-dose suramin pretreatment. As shown in Table 3, control

animals, which received 6 weeks of saline pretreatment, showed an increased tumor

size after 3 weeks, whereas the animals receiving suramin pretreatment showed a
decline in tumor size.
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[1\5 Qegsurgble fisZagk and %Q 8% pag al response %hlch corresponds to at least

50% tumor shrinkage), the time to disease 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., JASLC
Meeting, Vancouver, August, 2003).

A comparison of these clinical results to previous clinical trials for
paclitaxel/carboplatin in similar patients with advanced, metastatic stage IB/IV
nonsmall cell lung cancer, indicates that the addition of suramin significantly
enhanced the antitumor activity of paclitaxel/carboplatin. For example, a recently
completed trial in 290 patients indicates an overall response rate of about 17% (with
only <1% patients achieving complete response), TTP of 3.1 months, and MST of
8.1 months (Schiller et al., New Eng J Med, 346:92-98, 2002).

Conclusion. Maintenance of suramin at telomerase-inhibitory plasma
concentrations for a long duration, e.g., 12 to 30 weeks, enhances the antitumor
activity of paclitaxel and carboplatin and improves the response rate, delays tumor

progression and prolongs survival of human cancer patients.
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EXAMPLE 8
SURAMIN HAS A LONG PLASMA HALF-LIFE IN DOGS
Suramin pharmacokinetics in dogs. The plasma pharmacokinetics of suramin

was studied in four beagle dogs.
Treatment protocol. Four beagle dogs, weighing 11.4 + 0.4 kg, were used.

The animals were cannulated in the cephalic veins of both front legs. Suramin (6.75
mg/kg) was infused intravenously over 30 minutes into one vein, while blood
samples were obtained from the other vein. Suramin was administered as an
aqueous solution of sodium suramin. Blood samples were taken at 5, 30 minutes, 1,
2, 4, 6, 9, 12, 24, 48, 72 hours, and on day 7, 14, and 21, placed in heparinized
tubes, and plasma prepared by centrifugation. Plasma conéentraﬁons of suramin
were determined using high performande liquid chromatography, as previously
described (Kassack, et al., J Chromatogr.B Biomed.Appl., 686:275-284, 1996). Non-
compartmental pharmacokinetic analysis was performed by standard means
(Gibaldi, et al., Pharmacokinetics., 1982).

Results. In dogs, suramin is slowly eliminated, with a total clearance of 2.1 =
0.2 mi/hr/kg, and a terminal half-life of 13.0 3.8 day.

Conclusion. Suramin is slowly eliminated in dogs with an unusually long

elimination hali-life of 13 days.

EXAMPLE 9
PPS ENHANCES ANTITUMOR ACTIVITY OF CHEMOTHERAPY

This Example teaches that a second telomerase inhibitor, pentosan
polysulfate (PPS), enhances the antitumor activity of a cytotoxic agent in cultured
tumor cells and primary cultures of patient tumors. The chemosensitization effect of
PPS occurs at the telomerase-inhibitory concentrations of 10 and 100 pg/ml, which
are >10-fold and >100-fold lower than the PPS concentrations that produce
antitumor activity (Wellstein, et al, J. Natl. Cancer Inst., 83:716-720, 1991;
Zugmaier, et al., Ann. NY Acad. Sciences, 886:243-248, 1999).

A study was performed using two rena!l cell carcinoma cells (RCC45 and
RCC54). 5-Fluorouracil was used as the chemotherapeutic agent. Cells were
treated with 5-fluorouracil for 96 hours, with and without PPS. The drug effect was

s r_0 y wWu
UK U g) GC?]UE2\/$ JUL 2007
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consecutlve days. The AZT group received a seven-day
i nfusion of AZT at a rate of 200 ng/ hour by a
subcut aneously inplanted Alzet mnipunp. The
paclitaxel + AZT group received the conbined treatnent
of the 20 paclitaxel group and the AZT group, where the
AZT infusion was started one day prior to the start of
the paclitaxel injections. Aninmal weights and tunor
sizes were neasured on days 1, 3, 6, 8, and 10 after
initiation of the paclitaxel treatnment. The antitunor
effect of the drug treatnents was neasured in three
ways. The first was the reduction in tunor size. Tunor
sizes were determned by first 25 preparing a nold of
the extruding tunor using Jeltrate, a rapidly setting
nmol ding material, and then preparing and wei ghing the
counternol d. Second, the apoptotic effect was
measured. The ani mal s were euthani zed on day 10, and
the tunors were harvested and fixed in formalin.
Hi stol ogi ¢ sections of 5-mcron thickness were
prepared and stained with hematoxylin and eosin. The
tunor sections were 30 eval uated norphol ogically for
tunor cell density, and density of apoptotic cells.
Because apoptotic cells disappear over tine, the
density of non-apoptotic cells is a secondary
i ndi cator of apoptosis. Cell densities were detern ned
by counting the nunber of cells in four randomy
sel ected m croscopic fields at 400 x nmagnification, 2 6
JUL 2007 WD 2004/070008 55 PCT/ 11S2004/ 002609 usi ng
i mage anal ysis procedures (Song, et aL,
Proc. Natl . Acad. Sci . USA, 97:8658- 8663, 2000). Third,
the ability of drug treatnment to prolong the survival
time was



measured. For this study, the animals were m)nitoredmzrﬁ JUE

for 100 days, or until noribundity, defined by a tu
| ength exceeding 1.0 cm was reached. The 5
concentration of AZT in plasma was deternmined in a

I experiment, using ree mce, subcutaneously
?’%?ﬂggtﬁ@g with an Al zet 1OOgBosnDt| c m ni pRfnfgUS2qs¢/pigeee
i nfusion was allowed to take place for four days before
the bl ood of the animals was harvested. This |ong
duration of infusion guaranteed that constant
steady-state plasma concentrations had been achi eved.
AZT concentrations in plasnma were 10 determ ned using a
commerci ally avail abl e ELI SA assay (Neogen, Lexington,
KY). The results, summarized in Table 5, showed that
AZT enhanced the in vivo antitunor effect of
pacl i tfaxe , Fiirst], treatnent with the conbi nation of
pacl i axel_aanc AZT fesulted in a decrease in tunor
size durijng & }10-/day| fol | ow-up period, whereas animals
in the cqrtrol Brioup paclitaxel group, and AZT group
shovﬂe an giE Yog4-fof d 15 increase in tunor size. The
tum:g Si ze?:,(g t®€e &n| mal s receiving the conbinati on of
pacly §axe O&hc BAT af 10 days was significantly smaller
tha@ [ o:ghrer dase groups (p<0.001, ANOVA with
r epeai ed ngasues). Second, eval uation of the tunor
mor ghol ody” showed that the tunors of aninmals receiving
theR)r%i nati gn df Jpaclitaxel and AZT had a 2- to

)l igﬁer dgnsity of apoptotic cells, and a 2.6- to
20 45:’1 1 %}\M!rgdeorgs ty of non-apoptotic cells than all
ot hg g{ oups.wThird, survival analysis (i.e.,
KapF,,‘a1 Mlg anal|ySi E) showed that the nmedian time to
ért §buﬂpc@ty increased from 21-26 days for the

ccmt Dl group jand the AZT group to 42 days for the

[g axdl »9roup |and 49 days for the combination group.
Prjittaxel droup did not show tunor-free survivors
V\,heﬁ-_e S t conbijnatj on group showed 2 25 tunor-free
suryg yors $2 (me125g 6% . Survival of the group
receg yi ng fhejosnbinati on of paclitaxel and AZT was
statg sticarlylorger| than all other groups (p < 0.01 by
| og® tank %est). Tregatments with single agents (either
pacﬁ axel~ or | AZT) oduced mnimal toxicity, with no
toxigc ty4rel ated |deat h and m ni mal body wei ght | oss

conmgaf ed :‘&@: the, |30 jpretreatnent weight (<3%. The
addiet | on 'ﬁ%toNpaclltaer did not enhance the body
wei §1 I J)S_S,
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i fdi|catfi ng that AZT did not enhance the
hos oxijcity|of |paclitaxel. The concentration of AZT
in g asma, d\eﬁterm ned by an ELI SA assay, was 9.6 nM 2

6 JUL| 20015 /1070008 56 PCTI US2004/ 002609 Thi s
conceptr at= on | v@ | bel ow the concentration required
for ihhibidion %fl Etlel onerase (2 pMin FaDu cells, see
Tabl e=ty—or—trdaet+on of cytotoxicity (20 pMin FaDu
cells; Mo et al., Cancer Res. 63:579-585, 2003). Hence
the result of this study
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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 xenograits.

The activity of paclitaxel, with or without AZT, was evaluated in
immunodeficient mice (male Balb/c nu/nu mice, 6-8 weeks old) bearing the human
pharynx FaDu xenografts. Xenografts were formed by subcutaneous injection of 10°
viable tumor cells in 0.1 mi physiologic saline in the right and left flank areas, and
were allowed to grow for about 14 days to reach a size of >15 mm?® before drug
treatment was started. The four freatment groups were: saline control, AZT,
paclitaxel, paclitaxel + AZT. The saline control group received injections of 200
wliday of physiological saline for five consecutive days. The paclitaxel group
received injections of 10 mg/kg/day paclitaxel dissolved in Cremophor and ethanol
(i.e., Taxol) in a volume of 200 pl for five consecutive days. The AZT group received
a seven-day infusion of AZT at a rate of 200 ng/hour by a subcutaneously implanted
Alzet minipump. The paclitaxel + AZT group received the combined treatment of the
paclitaxel group and the AZT group, where the AZT infusion was started one day
prior to the start of the paclitaxel injections. Animal weights and tumor sizes were
measured on days 1, 3, 6, 8, and 10 after initiation of the paclitaxel treatment.

The antitumor effect of the drug treatments was measured in three ways.
The first was the reduction in tumor size. Tumor sizes were determined by first
preparing a mold of the extruding tumor using Jeltrate, a rapidly setting molding
material, and then preparing and weighing the countermold. Second, the apoptotic
effect was measured. The animals were euthanized on day 10, and the tumors were
harvested and fixed in formalin. - Histologic sections of 5-micron thickness were
prepared and stained with hematoxylin and eosin. The tumor sections were
evaluated morphologically for tumor cell density, and density of apoptotic cells.
Because apoptotic cells disappear over time, the density of non-apoptotic cells is a
secondary indicator of apoptosis. Cell densities were determined by counting the

number of cells in four randomly selected microscopic fields at 400 x magnification,
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moribundity, defined by a tumor length exceeding 1.0 cm, was reached. The
concentration of AZT in plasma was determined in a parallel experiment, using three
mice, subcutaneously implanted with an Alzet 1002 osmotic minipump. Drug
infusion was allowed to take place for four days before the blood of the animals was
harvested. This long duration of infusion guaranteed that constant steady-state
plasma concentrations had been achieved. AZT concentrations in plasma were
determined using a commercially available ELISA assay (Neogen, Lexington, KY).

The results, summarized in Table 5, showed that AZT enhanced the in vivo
antitumor effect of paclitaxel. First, treatment with the combination of paclitaxel and
AZT resulted in a decrease in tumor size during a 10-day follow-up period, whereas
animals in the control group, paclitaxel group, and AZT group showed an up to 4-fold
increase in tumor size. The tumor size of the animals receiving the combination of
paclitaxel and AZT at 10 days was significantly smaller than all other dose groups
(p<0.001, ANOVA with repeated measures). Second, evaluation of the tumor
morphology showed that the tumors of animals receiving the combination of
paclitaxel and AZT had a 2- to 4-fold higher density of apoptotic cells, and a 2.6- to
4-fold lower density of non-apoptotic cells than all other dose groups. Third, survival
analysis (i.e., Kaplan Meier analysis) showed that the median time to reach
moribundity increased from 21-26 days for the control group and the AZT group to 42
days for the paclitaxel group and 49 days for the combination group. The paclitaxel
group did not show tumor-free survivors whereas the combination group showed 2
tumor-free survivors (2 of 12, 16%). Survival of the group receiving the combination
of paclitaxel and AZT was statistically longer than all other groups (p < 0.01 by log
rank test).

Treatments with single agents (either paclitaxel or AZT) produced minimal
toxicity, with no toxicity-related death and minimal body weight loss compared fo the
pretreatment weight (<3%). The addition of AZT to paclitaxel did not enhance the
body weight loss, indicating that AZT did not enhance the host toxicity of paclitaxel.
The concentration of AZT in plasma, determined by an ELISA assay, was 9.6 nM.
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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
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as the tumor would be exposed to the telomerase inhibiting effect for a longer
30 period of time.

Conclusion. The expectation is that combining telomerase-inhibiting
treatment with conventional cytoreductive treatment approaches would enable
the telomerase inhibiting treatment to become effective, and would solve the
long-standing problem of defining a method of advantageously using telomerase

35 inhibition to treat patients afflicted with a cancer.
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25  were trimmed to avoid contamination with instillation fluid, and the frozen tissues

cut into 40 um sections parallel to the urothelial surface. Suramin concentrations
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Results. For animals receiving intravesical suramin at 6 mg/mi,

30 concentrations in the bladder contents declined from 6 mg/ml at 0 minutes to 3.6
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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 ug/g, and showed a log-linear decline until

35 approximately 2 mm, where a concentration of approximately 3 Hg/g was

reached. The concentration in the remainder of the bladder wall showed little
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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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tunor cell proliferation for inproving the therapeutcg JUL 2007
outcone of treating said cancer patient. ARP~ 2.

e
woRbigeroos cl aim 1, wherein said tel onerase i nREB{USIFORE09
I A D S e S FelAART & PhAnRe BUER cal |'YSB0EHDE IPEA/US
salt of suram n, pentosan polysulfate (PPS), a e w2
WpHdMeeut i cal |y acceptable salt of PPS, or
1. hTR ANhiBeaSH infpreundf eeframtiofoutainis obftrestingl 2 wabser Batient
The nmet hod of claim1 pl cancer patient is a

wher.ei i

rarmiAVINGR TR WRIER BYMBTS<E ! e|?n;(1e§,§mwher ein said

t el ogwr as@tt)rm:hhibg thertgmanbunden phihgeancerpehiefet vvegn about
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cancll pesitiho L lbr S Eybl i e Yakheghy e 4 e
t el omer asie- suffdiditt tonprealigeran pamiisiered rtslarREetie Anialos Jrom
0.01 to a?gu% P;&gﬁg;?p@g dﬁh&é}gia%fghpfor}éedilgbﬁomﬁf stoledst several

i ent. 6. d o

cancer pa he et hod ¢ aim5, wherein said
t el oner asevdasaf proenfe! RRRIMIIAB®s  from bet ween about

0.1 @2 abguthinfstdFg th& chiR@r pEtiait avelghdrasd-inkititthgcamoent of
pati ent

. (. The method, of cl ai wher ei.n. [ :
durati on ®ftelPmeEasedARBLer sUHH g-‘?&lat?er 8 e rﬁ'gﬁ”? ocg}ﬁ%%ﬁ% effects
365 days. wh6@irAWeNuRRr Boidsh 2 HicR(B4t the@uapois e¥psed to the
PCT/ 11 5 410 26,

0 G L Ve OSed T b B <Ou@hi cyoles of
li::i | C E9meReEs) 'P/’*st{"é? J'H%aetm@fﬁl(r)nc?sc’fo% I%%E\isgmvﬁ cyees
wher ei n saintbrdoslatpraiferatiort fereimproyiog the niieranentis (utcome of
period of  ti,ne. d of claim3, wherein said
tel orrerasge%‘tﬁﬁis[??c{%a;m%)%%ﬁges suramn admnistered in
an anount that results in a plasm concentration in

2sai d%?ﬁlg@cﬁ%c% Qf: Flgﬁ'ﬁ Ve eReiPiid QelOfér-a8dnHibitorig lomk. orrifore of

The aimY, wherein suramin is adm, ni ste:l'yeql ate

in asuamiure Pharmeceytisaly acsepigble SAtAL Uy RCRETHPSA RAYSUH

sai d gyl Bhahtiou@naipbaitbodBieandt 80 RRgMor BIR-dtisense
0

nmet h claim 3, V\/ng{eln sai d tel omerase inhibitor
conpiresgectionrof g5 of $5 WAPH nammal is exposed to |ess

t han about 7,840 pMday of suramn in plasnma over 112

39 ays The method of claim 1, wherein said cancer patient is a mammal.

4, The method of claim 1, wherein said telomerase-inhibiting amount ranges
from between about 0.0001 to about 100 mg per kilogram of weight 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 kilogram 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 method of claim 1, wherein said duration of time ranges from about ohe

day to about 365 days.
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o ~=-- --—12. The nethod of claim3, wherein said tel onerase g 6 "
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| ei oflgégﬁéfncg st AGHIBAVARAT A L8R mEARId] iof betwRRAGIbout 10 and
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and neck, skin cancer, brain, capcer, s us_cell .
1bar cThemethebehbel@isld Wising i @FW%S @Eﬁﬂgﬁ gyprises suramin
car ChRPBEId RaRhal Rraxposslirpaesy thianaivayt 7,840 pM-day of suramin in
cyst adenocar ci medul | ary carci noma, bronchogenic
“%o RIRERPENELIETYS: 6 JUL 2007 WO 2004) 070005
PCT/ US04/ 02609 IE ""1" ails Ii.N94-- r,. II"'DL. ii.
["al, li, . el 1LS, . ‘o ~ ' by ; ;
o) 07 Bt il 3 nerBn e clopferng rhiptor o plsds surarnin
hepatpdrsaidohemmdlistexpesed tadwamoredhan fberff0dfgf suramin over
sem ggpR, sembryonal carcinoma, Wlnis tunmor, cervical
cancer, festi cul ar cancer, lung carcinoma, snall cell
| ung carcinoma, non- small cell lung carcinoma, bladder

1§.a:jcrrlﬂe glﬁetheei dfh@diinab, wRERIMNeaE, teBhiepas ighﬂﬂbf cowpriss, PPS
medul | obl ast ama, crani opharyngi oma, ependynonma, . . .
pi ne AFGHHESIERENENET EBT‘JHQ{)QT?&,E Eu‘gt?c"?ﬁéﬂﬁ Spucentration in sald
ol i gafemeaogbetween abaetd. ot amh] pgihlanona,
neur obl ast oma, retinoblastoma, |eukem a, |ynphonsg,
Kaposi's sarcoma, acute pronyelold | eukema (APM),
1acut henyethodeziclsm| Bukembin qyivkjuctive tisairaentyie lapgeiongre of
kSl Shofbibh o BN SadlaHEP HRAA® EhEmbRLIERY! & photodynamic
ey, chr oni yrphocyti c | eukem a (CLL), prolynphocytic
y | euk&marapy.PLL), hairy cell leukem a (HLL),
Wal denstroni s macrogl obul i neni a
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15,  The method of claim 1, wherein said cancer patient is afflicted with one or
more of fibrosarcoma, myosargoma, liposarcoma, chondrosarcoma,
osteogenic sarcoma, chordoma, angiosarcoma, endotheliosarcoma,
lymphangiosarcoma, lymphangioendotheliosarcoma, synovioma,
mesothelioma, Ewing's tumor, leiomyosarcoma, rhabdomyosarcoma, gastric
cancer, esophageal cancer, colon carcinoma, rectal cancer, pancreatic
cancer, breast cancer, ovarian cancer, prostate cancer, uterine cancer,
cancer of the head and neck, skin cancer, brain cancer, squamous cell
carcinoma, sebaceous gland carcinoma, papillary carcinoma, papillary

adenocarcinoma, cystadenocarcinoma, medullary carcinoma, bronchogenic
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ory agent Is re and i
ti ssiyenpomes nKrRAsI®FSIEMMa [RSUMY ﬁfﬁ'%irelc@a f UG, Boute
suf f 'n@efidé‘enﬁﬁﬁs qéw,_mbmat (Am)oembﬁ.&emwdsgenou;v Ieukehum(ﬁML) acute

cel l met hod of cl abm. t.r
does lymerhabiastiF feykgmiz | SHIRTICY ¥%’P 'F%ﬁg}é RELY! BRlyMEHocytic
concenikealid gaaL)l ﬁh:mlloéukame(mﬂ.).p%masmm 'strasrogielytingmia

t hat tt 1)

ot hiNDr RS S NEPEP T3 B e FolE Hmp fnas] Rt T-cel
t el onEieHt/ydepende AT Noutangs Theelhelymgbons GG 1large
e g dwtﬁ)}qggg £256uleltl DULOE), | SrAfitlsukehriedihphomas,

one or ‘nor'e of” the f? oW N
r out dfbodgkinéa:htmeaﬁt emt:wgnlc Ca@ﬁ@&ﬂsaﬁ’é%'ﬂg'[yﬁmc eratomas.
i ntravenously, Intranuscularly, i ntraperl toneally, -70
AVENDED SHEET --- ----- L 7 :
mN54 ID‘W)%QE‘W@TM&BD A, oPets ;autseverﬂl qmcl]eLsJ of %S)rgor é/\? plr?l;feratlon
a us Qﬁéé’sﬁrf)ﬁ BRSSPI cell doublirigl lof detsalshid tumor.

, intravesica intrathecally, orally, nasally,
i ntrapul ronary by inhalation, rectally, topically,
ypcal tpe n{eemcpaaubyn 1OWhEreansaidrawnhihryterIBQ in FRP (RbicRBMNences

of claiml elns t 0 At |ith
ti rred°’fee%g?é orpHﬁ'I' gt%g @t@'gﬁﬂ%ﬁg SP )ogoi&gﬁ 1, A
wher egylorzdiicticneh stepr(b er aftatiaby pmorqdycfn@} ﬁLﬁf%ﬁ% into

one or nore of a solid or liquid for adm nistration.

24 The nmet hod of claim1l, wherein said te| ormfﬂ_gegt ase
tdhi bThermetsoddefedf clainmnid, Wigrein dhe adgnisipien,g gjpmer

cl ai M 2ol eigeht i abGoRdly UANtwhérePn Bissie Oheertfations of the
inhibitory agent are sufficient to inhibit telomerase activity in turnor 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 claim 1, wherein said tumor comprises a telomerase-

dependent tumor.

24 The method of claim 1, wherein said telomerase inhibitor is administered to
said cancer patient by ane or more of the following routes of administration:

subcutaneously, intravenously, intramuscularly, intraperitoneally,
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rvurww  --— PEBSEr-vative: a-vvetti'ng agent, an enul S|fy| ng agenty @rJU\_ 2[}07

. a di spersing' agent. 26. The nethod of claim1, wheréin
viabehaigbeurer ase inhibitor is in the formof a PCT/US04/02809

[ I E T O 101 6 & v g R, ! a\iem@e"mmw icl e _slU8 ©6/07/05 iPEA/US
bet ween about 500 nmand 100 pm 27. The met hod

of

cl ai int@@ermallyr mtmvs%wajlym"‘é'fa&}?&ﬂw Qrallyn agsally. Jtearygonary by
part I,gJafaﬂoﬁl %Btaflf, tBREANG S8R OkbiohaMopansirmaly. 28. A

met hod of enhancing thé therapeutic outcome of treating

a cancer patient having a tunor, where the treatnent
200NPIThE @8éth&dl 61 dIaint £ viHegeih saitiitelomarase infpitdrénin atimed-release
telo inhi biting but noncytotoxic anount of a

telo P&@?S Mhi bit or bei ng one or nore of suramn,

pent osan poI ysul fate (PPS), or hTR-antisense. 29. The

242 Ao Ohethlof Rl 11HeRl) shiAGeRAENeShRILiBO i forulated into

I nht bi conducted in such a manner
t hat mbarnmmpfasol@)@dlgé‘d foradnieisy&iodner ase i nhi bitor
for a duration of at |east several cycles of tunor cell

proliferation. 30 The nethod of clai m 28, \Aﬂg{ﬁei n a&cll
el orfeamethiodheforlpiat 1hadersin iseiotelpmerase inhy g an
NM %uvémklt conprising: (a) a telomerase inhibitory
agent 1n a pharmaceutically acceptable carrier, -71
AVENDED SHEET 2 6 JUL 2007 WD 20041070008

441%21@&19 of rdlaitm BA; luhereib said ~ad10v,ant/ is-' dfe ior more of a
Tl [ a
dir ecﬂ“’r‘st?ﬁ%a P"Braﬂ’§ﬁ'ﬁ8 agﬁﬁg %"? 8{“8 R# e %néhwg'lsPérgg'gear?%ﬁa
for one or nnre of inhibiting or reducing aberrant

%O\M earsr'xg sal g:gatIW'1t Ryt rdild TR14: te%&era-@'éeinkib&orofs if R FBrm of a

ere| el dnerase | nhi IS one or nore
sur amieropartisieahening: ae iyanaoy radisiesisn ok bateen boyt F%‘Pn"H" and
pentoﬁﬁqrﬁolysulfate (PPS), a pharmaceutically
acceptable salt of PPS, or hTR-antisense. 33. A nethod
of treating a patient with mninmal neoplastic disease

0L I AfHietiYd of Cdiny 28] udidréln saldhmiziopadtiohs hae sntdverageapsticle

of ; (a) flrst adm nisterin o the patient a tel omerase
i nhi bTiZeef hetweemaraphd 1 AN 1‘53 Meffective to inhibit

tel onerase activity but insufficient to cause

ZCBV ! OtAo )%e%ocy of gmancing the therapeutic outcome of treating a cancer patient
having a tumor, where the treatment comprises: ‘
administering to the cancer patient a telomerase-inhibiting but noncytotoxic
amount of a telomerase inhibitor being one or more of suramin, pentosan

polysulfate (PPS), or hTR-antisense.

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
inhibitor for a duration of at least several cycles of tumor cell proliferation.

30 The method of claim 28, wherein said telomerase inhibitor has an ICy of less
than about 10 pM.

31. A Kit comprising:
(a) a telomerase inhibitory agent in a pharmaceutically acceptable carrier,
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(b) second, at the time that recurrence of the tumoé B JUL 2007
‘ recogni zed, ', A administering to the patient a _

W?t&@ﬂﬂﬂ?QQO@hermt herapy regi men that includes &CT/US04/02609

e m::..e‘:az'onw 23 Q 1 nh{ﬁmgmm Awhir ﬁ j ”ﬁ namiam#] t 6n o JBMR5/07/05
telonprase inhjbitor to the chenotherapy regimen
enhan®ds tRAGCUPNEEARY of the cytotoxic chenot herapy ’PEA/US
regi nigp. 3direchihies foeusiog saifl telbmbrasd Hhibitvey agent aiche or more of
t el omer ase,
phar maceut P@@Pi"g ogg%:dé'l c?’g%l%grr%tlg?ahﬁ ag’ %océ%ngél Wi % nttu g‘s? &n
pol ysul fate (PPS), a pharmaceutically accept abI e salt

%1 PPfhe Qit & TERai 31 S YASRIn 38id tglﬁ%é@e!‘%l%r Gd JnB & more of

erein said tel omerase inhibitor is suramn

adni rfwe@ined Pharmaacrydieally areertapie salt ST PR, ASAIOSRR Holysulfate
t el ongpas ?Bﬁﬂrﬁécbu’acawl becef2®h Sitof PRSS Or ATRRGsaREI al

cyt ot oxi ¢ effect. 36. The nethod of claim 33, wherein
said patient is a mammal. 37. The nethod of claim 33,

ier eAmdthed afltrestirgt 4 phfic with rhihiendl aleopiaetirsdisease not requiring

i nhi bi tor ent [Wely wherein the tissue
conce ?rgﬁy%ﬁg WPmﬁﬁ%'%g?snaﬁ% %*S%QEgem are sufficient
t o i nfa) bi tfirsk bdministsringatot thei pafientna ttalroierasel Inbibitasin Frmmount

met hod of ﬁlaﬁlsnéfﬁ%m g\’fb fnﬁlbkhgohgﬁa%ta%ﬂ{n ?&%n%%méﬁcstuléause
in tel omerase- ory concentration

ot her or gagMotpKiaity, #né not the targets of the

treat OOOSGGéC@'ﬁ%E%Qn%_'%T %cﬁrréﬁ&e %PQRB \QQnor is recoqmzed

2004/ 047 02609 i ! il i cal
"iJl v | 'w edngnitgrng tosthe rpatientga AYW&%&“@POW@% Tqgimen that

pgt i en]E WALIGAes Qrf@lbhﬁﬁvaitlhlﬁblﬁdreﬁﬁe@fthe ladditi¥n ((Rthe telomerase
identifyin at i ich is one or

about to h%b@ F 1oy e‘?he"?ﬂth‘f?ﬁy FRABST cRge 'éceéa‘hﬁe‘?‘fﬁﬁ%&t"f the
i s too smatytotoriclebeniothecdpgdedimenconventi onal means
conprising one or nore of palpation. detection of

bl ood in urine, detection of blood in a stool, or the

Y6e oThe meffiadgofimbalal 33, ivdereio spiditelomgrasedniibiterds @ngfor more of
X T aYguraffh! 2 gﬁ%?raaé’é%?c@@%ceﬁaua's%rt%ﬁem@ﬂm Al pBdultate

(b) adm ni 8t mer ase

noncy(Fii®xe ehammrgrutically acteptabia sl FES. ehaT ﬂﬁﬁ@eof
suram n, a pharmaceutically acceptable salt of

gsurarr%_l{]e negtﬂgg Soafnclgl%l\ y3§4U|\Ivl'?érgm( EaFE) felomerase inhibitor is suramin

administered at a dose level where suramin inhibits telomerase activity, but

does not cause a substantial cytotoxic effect,

36.  The method of claim 33, wherein said patient is a mammal.

37. The method of claim 33, wherein the administration of the telomerase
inhibitory agent is regionally and wherein the tissue concentrations of the
inhibitory agent are sufficient to inhibit telomerase activity in tumor cells.

38. The methed of claim 37, where the treatment does not result in telomerase-

inhibitory concentrations in plasma or other organs that are not the targets of
the treatment.
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phar maceut i cal ly acceptable salt of PPS, or 2 JU\. 2(]0]
hTR- anti sense, .‘such that one or nore of treatnent
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salt @ PP@entifyingEhpatient Mmthdﬁ ond @i morgdf: wherein said
t el omer ase(gnhl Qb&&ﬁoh&%{a‘@ar&% opre of suramn, or a

phar maceut I cal ln% accept e sa 't of suramin. 42. The
met hod of @ai Q@W'W\eﬁ edafceTathet pigt tasnemall & demdaiected by

43. The nethod efnvenbial aﬂead@he&%ﬁsmgleor@dm nh&*erailpanaanon
of the telonerase | nhibitor ent gl onal | y

wherein the ti sgﬁfécmeféﬂ??da\'%(l%' & ‘Eﬁfe‘fﬁ?@ ibfad Hl‘tao?a}‘g‘" or the

agent ar IeI suf fl Qb& ¥ im@gm@mhduatmdseb&ﬁmmge oAétdr hbng &fMX-ray,
tunor ce S.

treat ment does Qgﬁhﬁ%gfégﬁ??"t 2] ‘dﬁ%?%‘é 'mPHWPb?'?‘{;r y
conce(l)r at kommisteriny ase‘mnemas@irim:”toqr ggers i aatoraytetoximt amount

t he target efrr at nt d of treatin

a cancer gqqé‘ﬁtpaq f 513? ngﬁéﬂnﬂ?erai r?é?a aﬁeﬁgca"y
cancer pat acoeptabla elsalhenaseunamm bi peotgsannoppiysulfbiet @IPS), a
anount  t habnaaREaudly BB BKOLAY s SHIBH anflon@DR1h that
nore of suramn 85an po ysul fate

ani t sense, Dmrqrn@%ﬁn@f dreatment opfpihet Faneepfor prevention of cancer
cyt or educt jugaiddiéitieiinevaher e the addition the

tel onerase 1nhibitor to the cytoreductive treatnent

i nproves the treatnent outcone of the patient. -73

%/ENDEEE Fridifol M12R049, Qﬂ%‘%ﬁlg S/Egsr élflradelriwlﬂﬂnb&@pﬁ dre or'mére of

{1 eat PHEPETLRAREHA(SUPPSher ARIRETR<SuHEY sssenabid sall of PES.
adm nistering to said patl ent 3 -a2| do- deoxyt hym d| ne

AZT) sucht nt. of cancer . i s achie

o oTHE Biedishot it 78 o een Seish CRoFAE Tnpl ot g ore o
are b&dnramnt Imeacphauamtauacall@mscemdﬂe Egit ot vgamineat nent  of
H'V infection. 47. The nethod of claim46, wherein the
patient has a tunor and the AZT Is adm nistered to the
fat i eire ethast ofrelrim 39 whershcsaid eatientustahmemmedlt er a
surgical cytoreductive treatnment of the tunor has been

performed on the patient. 48. The nmethod of clai m 46,
dher eThe tmathadt ple BB 229, aWHRIREr then @dnistyatipn; of the telomerase

admi ninﬁib%@da%éhtt@&e@@hél@rﬂindoﬂrﬁer‘éfn Y Bsife chideffratidhs of the
8 concurrent "w or aft
inhibitory agent are sufficient to inhibit telomerase activity in tumor cells.

44, The method of claim 43, where the treatment does nof 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, which comprises:
administering to the cancer patient a telomerase inhibitory amount, but an
amount that causes minimal cyototoxic effects of one or more of suramin,
pentosan polysulfate (PPS) or hTR anitsense, during and after completion of
a cytoreductive treatment, where the addition the telomerase inhibitor to the
cytoreductive treatment improves the treatment outcome of the patient.
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51. The method of claim 50, wherein said patient is a mammal.

52. A method for enhancing therapeutic outcome of treating a cancer patient
having a tumor with a telomerase-inhibiting amount of a telomerase inhibitor,
which comprises the steps of:

(@) obtaining avsample of said tumor;

(b) subjecting said tumor sample to terminal restriction fragment (T RF)
analysis to determine the lengths of the terminal fragments containing
the telomere DNA of the cells In the sample; and

(c) cormrelating the length of the telomere DNA with the length of time
required to treat the cancer patient with a telomerase-inhibiting
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(©) correlating the length of the telomere DNA with the course of said
treating.

g5, The method of claim 54, wherein said patient is a mammal.

56. A method of enhancing therapeutic outcome of treating patient having
bladder interstitial cystitis, which comprises the steps of:
locally administering to the patient an effective amount of one or more of
suramin, a pharmaceutically acceptable salt of suramin, pentosan polysulfate
(PPS), a pharmaceutically acceptable salt of PPS,
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