WO 20081111934PCT/US2008/056912 INTRAVESICAL APAZIQUONE ADMINISTRATION
FOLLOWING TRANSURETHRAL RESECTION FOR TREATING CANCER CROSS REFERENCE TO
RELATED APPLICATIONS [0001]This application claims the benefit of U.S. Provisional Patent
Application Ng 61030, filed March 13, 2007. FIELD OF THE INVENTIQN,[00Q2IThe methods
described herein relate to treatments for bladder cancers. More specifically, the described methods
relates to the intravesical administration of apaziquone following transurethral resection.
BACKGROUND OF THE INVENTION [0003]Bladder cancer is the seventh most common cancer
worldwide. In 2006, there were an estimated 280,000 cases of bladder cancer in Europe and more
than 60,000 new cases were expected in the United States. The most common type of bladder cancer
(90%) is'transitional cel CAFORdmMa PFEE S AT BT RIS TR i otReiih, YeCeahrii%ing of the
urethral system (ureters, bladder and ureth%%%gﬁt%%a of newly detected bladder cancers are
superficial at initial presentation, meaning that their entirety remains near the surface of the urothelium.
More specifically, superficial tumors consist of papillary tumors that are confined to the mucosa (Ta),
papillary or sessile tumorgBsderdiief RRENE faifih& bidbral AP BhICETHPEMa in situ (CIS). All types
are limited to the mucosal or submucosal layer without muscle invasion. [0004]Superficial bladder
cagcers candge]stratifiag intp MQQ@@@QW}%&E@W@@E@@@@% m&vm@hgta@?e%aﬂ!@p ﬁd';éﬁoﬂumber
and recurrgnc m, Low-stage, |ow-g primary tumors (stage Ta, grades G1-G2) have a 30%
recurrenceﬁroatéigggg&/Qaﬁ%r@aﬁm\%&%%y progress to muscle invasion, while at the other
extreme, multiple, highly recurrent or large 11 G3 tumors have up to a 70%-80% recurrence rate and
a 10%-30% progression rate to a mustisLRVESivEHtd§8/ EFéMB ma in situ (CIS) presents the highest
risk of tumor progression. [0005]Initial treatment for papillary TCC presenting at stages Ta and Ti is
[06G2] The methods described herein relate to treatments for biadder cancers.

More specifically, the described methods relates to the intravesical administration of
apaziquone following transurethral resection.

BACKGROUND OF THE INVENTION

[00603] Bladder cancer is the seventh most common cancer worldwide. in 2008,
there were an estimated 280,000 cases of bladder cancer in Europe and more than
60,000 new cases were expected in the United States. The most common type of
bladder cancer (90%) is transitional cell carcinoma (TCC) which derives from the
urothelium, the celiular lining of the urethral system {ureters, biadder and urethra).
About 75% of newly detected bladder cancers are superficial at initial presentation,
meaning that their entirety remains near the surface of the urothelium. More
specificaity, superficial tumors consist of papillary tumors that are confined to the
muccsa (Ta), papiliary or sessile tumors extending into the lamina propria (T1) and
carcinoma in situ (CIS). All types are limited to the mucosal or submucesal layer

without muscle invasion.

[0004] Superficial bladder cancers can be stratified into prognostic risk classes
according to tumor stage, grade, size, number and recurrence patiern. Low-stage,
low-grade primary tumors (stage Ta, grades G1-G2) have a 30% recurrence raie
over 2 years and do not usually progress o muscie invasion, while at the other

extreme, multiple, highly recurrent or large T1 G3 tumors have up to a 70%-80%



usually complete transurethral resection of bladder tumor (TUR-BT) (i.e. surgical removal) of all visible
lesions, while the presence of CIS generally indicates other additional measures due to its high risk of
progression. For example, CIS patients are often given adjuvant treatments with intravesical instillation

of a cytotoxic evdmmsempiagic agent (commonly Bacillus Calmette-Guerin (Bg&)}mg&gﬂgrég?ﬁments
have consistently shown an advantage over TUR-BT alone in terms of relapse-free survival. Adjuvant

treatment with BCG can also lower the rate of progression to invasive disease. [00061Even though the
risk of progression to an invasive stage is low in low-risk tumors, the multiple recurrence patterns of
these superficial bladder cancers often requires repeated interventions and causes considerable
trouble to the patient. Therefore, more effective treatments that reduce the recurrence of superficial

bladder carigerswivtid fsiovidecarinipbitattadvansedsithe tratmens offhase-iaarse SUMMARY
[00071The presentdise) 8-l oward.a method of treating cancer.comprising administering
to a patient in need ther((e%(‘?é‘?!r ﬁ% %%%%gﬁs ﬁ%%ﬁé}%sgetg%%e?%uén% iYEfEERE amount of

apaziquon?%g(l?) aftgr,ggr)ansurethrai resection of bladder tumor (TUR-BT). [0008]In one embodiment,
the present disclosure Hec 5L AiHe iR PEPtleRing-CanEEs wipgistigatsg steps of perfbiming

TUR BT inipatiditsinmned thareafidollonessbyasminisiuing via.favesieakinstiation a hgrapeutic
e

compositio fisi the utic amount of apaziquone. In one embodiment, the t peutic
compositio%@c?r]r%ié%%éﬁ:evds %ﬁ%ﬁ?%‘ggﬁt @’thg%rt? ﬁ%@%ﬁ&%ﬁ-@ﬁlﬁ%ﬂi@r BB R et ethe
therapeuti¢g6ifipositionds.admmisteredswithin adiout Hheresialowing: BURBE, It _Neel:
embodimeptethg therapsytic. £ ition is administered within aboyt 4 hours following TUR-BT. In
another embodiment',é%he th%%rgﬁgé%c%ﬂhns%ﬁ%ow@ e{gr%a[k\iﬂ%?é?%@ WMW%@{ FhbUiLsiowing
TUR-BT. INHABHEPEMBEaIThEpEiecttsr Spsiitic conpetitonmay B adinigeredisasingle dose.
In anotheriembosimentthe therapeific,ompositi Y pe stituted and/or. lygphilized before or
after performing TUR-BT ir?patients in need ?F?gréeggép EIRIHET ermie o ryqups‘” ree
survival.  Adjuvant freatment with BCG can aiso lower the rate of progression to

invasive disease.

[0006] Even though the risk of progression 1o an in;'asive stage is low in low-risk
tumors, the muitiple recurrence patterns of these supérﬂcial bladder cancers dften
requires repeated interventions and causes considerable trouble to the patient.
Therefore, more effective treatments that reduce the recurrence of superficial
bladder cancers would provide an important advance in the treatment of these
tumors.

SUMMARY

[6667] The present disclosure is directed toward 2 method of treating cancer
comprising administering to a patient in need thereof, a composition comprising a
therapeutically effective amount of apaziquone (=09) after transurethral resection of
bladder tumor (TUR-BT).

[0008) in one embodiment, the present disciosure describes a method of treafing
cancer comprising the steps of performing TUR-BT in patients in need thereof,
followed by administering via intravesical instiliation’ a therapeutic composition
comprising a therapeutic amount of apaziquone. In one embodiment, the therapeutic

composition is administered within about 8 hours foliowing TUR-BT. in another

embodiment, the therapeutic composition is administered within about 5 hours following



10008alln one aspect, there is provided a use of apaziquone in the manufacture of a medicament for

treating blagdengancer, said éﬂgg&ﬁ% n]%%‘(i?sé %%rlt%?eaﬁministgg%d within 6 hour(?foy transureftu-al

win
; WHiC composition 1s administere ﬂ%n 2l .
resection of bladder tumor (TUR-BT other aspect, theréis provi ed’a'Uis® SFta%amquone

in the mantEEosine FohRT el anather sméatlimsatniby ibarmrstitoromaatiigrbia ddiemivmetr, said
medicamenttbionpsisesabauicldwihioabRE S MRk easedARAZ IBMaRSsaigsdicameant is to be
administergd to natients.in dngggiof]g%@é%};, aga}'ﬁgim[’rég IC merjtlt is to be administered within about 6
hours after said TUR-BT an saidmedicament s stitable ot intravesical instillation. [0009]In one
embodiméht TRl Fritrtiae tved ke theomsttnient ofibladdengaiost. batanotberfier

embodim%ﬁﬁmmgsmgnmth@%%gs@ﬁ@é&%é@gwent of non-invasive bladder cancer (SBCs).
In another g@% diment of the present methods are used for the treatment of transitional-cell
0

carcinoma bladd&?. T ahBter Bt BhMErEdtRe B sdetiprifetsde de wadFeimelireatment of a
cancer thanddifNmpistagectiagbkiddndchistologic graiteststos G bafprailklRl AL kvene
embodimegti.the Q@Q%ﬁ@@ﬂ&gﬁﬁgﬂd@wﬂ&q@gﬁ_ﬁministering a therapeutically effective

amount of Iﬁ} out 1. mg.to about 8 mg Per dose apaziquone in a reconstituted lyophilized
therapeutit! Corhposition” F5AGERET e IBD HirRENIdtH e HistRbARsEfeRting dineersaiincide
administefighaitee mdectivalipeffectiverammo tintuehdrerhlahbut 21cag sodhali egpendase
apaziquorgeaplianally aheut W 9,20 8rLA0R, BRman el aPlonally about 2 fo about 300
mg sodium hicarbonate in a therapeutic co.mposft;lwon. In another em qélment, e method of treating
cancer m&Y B e“%%?ﬁﬁm?slﬂ&"ﬁﬁ& SANTEHSEREE B BsibA dekiprisibHaitanders fileto about 24
mL propylenEigiieBt, anicabout!Bamgriossivaeitld OnmgrBidl Theiseitherapeutic compositions may be
administefegty a patientie seedbafitreatment foecancenoHowingrEURRTH? anothessnabodiment,
the Iyophig%e reconstitutedithermaf?%utic comé)i%%tion mag be administered via a single intravesical
instillation” [0011 17 R& emboditEnt! tHETHEHEE Ut tR&R St eMARPHcfide YeRAintéhfg a
volume oftregionatituté chiyoitizeet e eafpticararap gSIBANsOf betwernrabosinBdnloand abaews 80 rid..
In anothe [ e meth fireating,cancer may.include administering. a volume of
reconst Rea S e e Ao AT G Eor ADSLIS HE e BT
another ebigd@Rnhett, anethastrotbotireating camesemiy iathets soministe iogteey vleme aft of

reconstituied onhiized HRIAREHEE §YHOBIIRLERRIULAOM e G1 or G2 before TUR.

[0019] in one embodiment, the method of treating cancer may include
administering a therapeutically effective amount of from about 1 mg to about 8 mg
per dose apaziquone in a reconstituted lyophiiized therapeutic compaosition.  In
anather embodiment, the méﬂﬁod of treating cancer may inciude administering a
therapeutically effective amount of from about 2 myg to about 6 mg per dose
apaziguone, optionally about 10 mg o about 200 mg mannitol, and optionally about
2 mg to about 300 mg sodium bicarbonate in a therapeutic composition. In another
embodiment, the method of treating cancer may include administering a therapeutic
composition comprising fro%n about 0 mL to about 24 mL prepyiene glycol, and about
Q mg to about 10 mg EDTA. These therapeutic compositions may be administered
to a patient in need of treatment for cancer following TUR-BT. In another
embodiment, the iyophilized reconstituted therapeutic composition may be

administered via a single infcravesical nstillation.

[0611]  Inone embodiment, the method of treating cancer may include administering a
volurne of reconstituted tyophilized therapeutic compaosition of between about 2 mL

and about 80 mL. In another embodiment, the method of treating cancer may include

administering a volume of reconstituted lyophilized therapeutic compaosition of



[00121In one embodiment, the therapeutic composition administered following TUR-BT may be
prepared using diluents having about 0% to about 60% vol/vol propylene glycol, about 0 mg/mL to
about 5 mg/mL EDTA, and about 0 mg/mL to about 20 mg/mL sodium bicarbonate, and water. In
another emboditheise/ theddliluents may have about 20% to about 40% vol/vobgiapygngedyeol, about
0.01 mg/mL to about 1 mg/mL EDTA, and about 1 mg/mL to about 10 mg/mL sodium bicarbonate, and
water. In another embodiment, the diluents may have about 30% (vol/vol) propylene glycol, about 0.1
mg/mL EDTA, about 5 mg/mL sodium bicarbonate, and water. In one aspect, the therapeutic
composition may be administered via intravesical administration. In another embodiment, the
therapeutic composition may be reconstituted and/or lyophilized before or after performing TUR: BT in
patients in pré@erthaireb Ol mlanet hbru fibodiienitive dhbvajpeuticleonepogitibnestay be administered in

a single insifatanvaiven wilin s A AT URAT-RETALBR RESCRIETION [0g1 3uindoloquinone
compounds are kngwn to be useful as-cytostatic agents for treating cancer in humans. Se€, for
example, UiitdPetitorp et Rbimber 5,079,257 incorporated herein in its entirety by reference for all

it teaches related to indoloquinone synthesis, metabolism and therapeutic activity. In addition, see for
example, UBEEH Statés patemtmuonibers; 894607 kingearateth besainrnstsantitetudyselsisrce for al

it teaches rglatef-to iqu ulations 41The present disclosure describes the use of
preparations comﬁriﬁﬁgzﬁogggﬁfﬁ%}m%@ m%ml%n% géqhﬁ%%a ﬁ%‘!garét'-‘ﬂ%c?r S ES QutPRL but not
limited to, BF2Ritftith&Hcob)aRsIBinG &ams iretraliteseation oftldddentunon(TUR-RT)forthe
treatment ebbladder &I, BeRTIRYaS| r erfici er cancers (SBCs),
transitional-cell carcif?(??na of the!blaggegr%gﬁgégghgmr%hﬁa%gﬁNI\Jlﬁs%gé%%ro?’ a%)g§ i oér isltgégic

grade G1 &F 5 SWERB gis/e 190a4p e AI 56091056012 [o0Ys]AparideoaedrectrabenddINN) is

also knowmgsi0gon e B824ed. GlIEMICANGIHBoUt 1 mg/mL 1o about 10 mo/mL sadi
5'(az'“dm"x€"c\é]ft){3' r%gdrox melghjyl)- - %}ﬁ%-&hydroxyprop-1-eny1_1-1- methyl-ngndc[)"Ie-ﬁi,i}L-jajlone
(INN) with The Strue urai"’Pé%WG‘ &' (0018 INPEZ RS e T S keais Biste daveye ok 365y
indoloquinbieévitljs prpmyldney digtgenetaies cytotoxis specEsaier-gREYMaticagtyation,The enzyme

DTD (DT-¢li also.called NAD(P)H:quinone oxidoreductase-1, or NOO1) plays a prominent
role in thegg%%\%%%%df 5&)932%@(%1% uaéercggro%?g %Sﬁdf%gng. BRSO N IRRASH I8 totBRIC tsder

hypoxic comtifionsresuthiasirstallsdvithidontdATI0 Aoty boeRasiGHReehasism of activation of
apaziquongishslieyadie, bs-Similar 4o; hiRdaloguinones, involying reduction by cellular
enzymes that %rﬁ_sfer_on;yb(ﬁ two electrﬁgr%,%?n%ﬁ&é&g&%%%%gneﬁ) ARd Eﬁé{r%cﬁﬂ‘rﬁ%)ﬁg}'?gs Etively.
Oxidation Bf e d&miiqn s éemelefraauhic cunditions restitsieairedapsyiie that can cause cell .

death by fosraimg irgeriive Wﬁ%ﬁ@@%&%ﬁéﬁgﬁ%}véﬁﬁwmﬂ iQ%r%tEﬂ%— s. The semiquinone /
hydroquinone can, particularly under hypoxic conditions, alkylate and crosslink DNA and other

macromolecules, causing cell death. [%A‘{Dgét&ﬁ%%ﬁ%%%ﬁﬁssed in tumors may play an

important role in the

[0013] Indologuinone compounds are known to be useful as cytostatic agents for
treating cancer in humans. See, for exampie, United States Patent Number
5,078,257 incorporated herein in its entirety by reference for all it tsaches related to
indologuinone synthesis, metabolism and thérapeutic activity. In addition, see for
example, United States patent number 6,804 071 incorporated herein in its entirety
by reference for all it teaches related to apaziguone formulations.

[0014] The present disclosure describes the use of preparations comprising
bioredutive alkylating indoloquinone with anfi-tumor effects such as, but not limited
to, apaziguone (EQ8), foliowing transurethral resection of biadder tumor (TUR-BT)
for the treatment of bladder cancer, non-invasive bladder cancer, superficial bladder
cancers (SBCs), transitional-cell carcinoma of the bladder, or a cancer that is TNM
stage Ta or T1 and/or histologic grade G1 or G2.



selectivity of apaziquone.NC)01 (NAD(P)H: quinone oxidoreductase), a two electron reductase
enzyme, may selectively target oxygenated cells, while one electron reducing enzymes such as
Cytochrome P450 reductase may be more WO 2008/112934PCT/US2008/056912 effective in
targeting hypgxic,galls-koadman etal., 137 Br. J. Pharmacol. 701-709, ZO%M%%Q/%BQHZM
preparations of apaziquone have improved stability. Such preparations may include a bulking agent
such as, but not limited to, maltitol, mannitol, xylitol, sorbitol, isomaltose, oligofructose and
polydextrose. The lyophilized apaziquone preparation may also include a pH controlling agent in an
amount sufficient to assist in maintaining pH at a near neutral range. The pH controlling agent may
include, but is not limited to, sodium carbonate, potassium carbonate, calcium hydroxide, sodium

hydroxide jagnesiunphydiaxide(-potassismibydroxide, sediumobicagbonate omagTesiyra sxide or

calcium oxide. 10019]The Iyophilized preparations of apaziqu g scribed herejn m fe
reconstituté %ﬁt’ﬁgjﬁy 'Eh%rrﬁg%ﬁ'ﬁ?c'%ﬁy )éa:a(":’[e?)hg TSRS ﬂ?’??)%?@)%i E: }Sﬁ{!’%ﬁ%%éé%ﬁl% ceptable
solution formatiministrititnetd theiipatait biftevifiuiRe Thechivatiuaseusical diluents useful for
reconstituting the lyophilized preparations of the present disclosure may include, but are not limited to,
diluents having propylene glycol, sodium bicarbonate, EDTA, and/or water. A preferred dosage route
is by intravesical instillation. Dosage amounts may vary due to several factors including, but not limited
to, individual patient characteristics, type and/or stage of cancgr, or the specific formulation. [0020]In
previous Phase 1 and Phase 11/¢linical trialSwith apaziguone as a cancer treatment, apaziquone was
given intravenously. The drug z;ﬁs&f\glatively yell tolerated by the 129 patients treated by intravenous
injection of apaziquone. Dose-limiting-taxieify follQuingrdntravenous administration was proteinuria.
Despite reports of three partial responseg i 2 s.were observed in phase 11
clinical trials when the drug was intrave usly adk ;_ @Hexplanation for the
absence of tumor response is that apaziqtene.#s ; i 19 minutes in the bloodstream and
therefore, when intravenously administered, s rapid pharmacokinetic elimination effectively
compromised drug delivery to tumors. WO 2§08/112934PCT/US 2008/056912 100211The
pharmacok netic properties of apaziquone that make it unfavorable for intravenous administration can
be advantageous in the treatment of superficial cancers that arise in a readily accessible third
compartment like the urinary bladder because intravesical administration circumvents the described
problems of intravenqus drug deljvery. Retention of the drug within the bladder for one hour can
improve dm%lﬁénetréﬁﬁ?‘gl"f%%ésd%l% LH sSSP EGHRCAREHAR RIS MRS NSRS Rme pRcabl dFption in
the bloodsirpaswdremains geikelieEvanihoweyetidbamedvigieacheddhesyste Miearedation it would

b idl Inimizing the risk of systemi icity. Based on the f ' f i
St coaonTg AL ERe SFbo Lty A IO TG aHE BTty poria el ertcia
bladder canegs, apaziquose wais fﬁrnﬁm@mﬂia&tiﬁ@qﬁimﬁmWimMEavesiwmsﬁH@ﬁmm the
treatment gh SRGRnORZALE BATRAGE WAL SVBBIRIIR FRAEIANG s ALYR ARG bRgsording

activity. Tne basic mechanism of activation of apaziguone is believed to be similar fo

that of other indoioguinones, involving reduction by ceflular enzymes that transfer
one or two electrons, forming semiguinone and hydroguinone, respectively.
Oxidation of the semiquinone under aerobic conditions results in a redox cycle that
can cause cell death by forming reactive oxygen species (ROS), resulting in DNA
strand breaks. The semiquinone / hydroguinone can, particularly under hypoxic
conditions, alkyiate and crossiink DNA and other macromoiecuies, causing cell
death.

[6017] The reductases expressed in tumors may play an imporiant role in the
selectivity of apaziquone. NQO1 (NAD(P)H: guinone oxidoreductase), a two
electron reductase enzyme, may selectively target oxygenated celis, while one
electron reducing enzymes such as Cytochrome P450 reductase may be more



to the present disclosure are suitable for administration to humans or other mammals. Typically, the
pharmaceutical compositions are sterile, and contain no toxic, carcinogenic, or mutagenic compounds
that would cause an adverse reaction when administered. Administration of the pharmaceutical

composition ¢ah hespgsiarmed before, during, or after the onset of solid turpggg@ 1h,4QQ231The
"active ingredient" refers to the active moiety in the composition and may include, but is not limited to,

apaziquone. A therapeutic composition may contain active ingredients as described, or a
physiologically acceptable salt, derivative, prodrug, or solvate thereof. The active ingredients can be
administered as the neat compound, or as a pharmaceutical composition containing one or more
entities. 100241 The "pharmaceutical composition” or "therapeutic composition include those wherein

the active ffgreftients @rgeitminigtexed dnlan effesihenarneynt/eyaghievertheairiniendet puspose. More
specificall)é, étherapeutically effective amount” or "therapeutic amount” means an amount effective to
prevent development of, to eliminate, to retard the progression of, or to reduce the size of a solid
tumor. WO 2008/112934PCT/US2008/056912 Determination of a therapeutically effective amount is
well withinl#fd BapabittgStiredesRMBH P ise AreraHEeRINY iMIEhiBPIRsasbRiESd iscldstre provided

herein] 109?&@%&&3&@@@@@@%@@@%@%? erthesgpeutically efipgtivaiigiers G.ihpggmount of
the active in%rg}%'@nts tha}t result in achieving the desired effect. Toxicity and therapeutic efficacy of

such active' g e S HE S AT By LS B Ana salRaxrseedUedwRRbHIFEGItures or
experimerdakanjotals, prgpatetermining tied DEMLGbeLdese lethaldnrk0%welithe-papulatien)and the
ED50 (the therapeutically effective.in 50% of the population). The dose ratig between toxic and
therapeuti%(ae é?ﬁ@ﬁ?tt%%@ﬁ)i%@%ﬁa?% W icQ[ is g)%%rregggg{aa{sfﬁ@?atiiﬁgt eefit} g%‘}?hd ED50.
A high thegggstitioandex!igigrefetrét Theinkitad olstaimetiucarcbebusetkindfoimsalatingarirange of dosage

for use in p RS+ ive ingredi pref ies withi e, of circulating
concentratiglﬁm.séthat_ylr?tf;aﬁjgdfae%f[flr%[?)I%F&'?Oqq v%gﬁglﬁte ’oﬁ% toéigﬁﬁﬁ he%ébgedgweg(%%s?/uﬁy% P?ﬁ( this range
depending OpBtRE atSEFSoMAEIRpleYeeNigRPfHEiGute @figaministration utilized. [00261The exact

formulation and dosage may be determined by an individual physician in view of the patient's condition
and the ty[lst¥]stagé bt agopaliZE0 2 Ehetiame whtpfpharorrcasticas capeposiiemasiminisiered may
be dependen . ubject being treated, on the subject's weight, the seyerity of the affliction, the
manner o?%%ér'ﬁ%@!r%ﬁon\g”éﬁﬂd t%%gjué)g%nai%?%?%igagfs/escar%?@t% ’%icgfﬁ%%zgﬂ%%{)&ﬁ% iﬁgredients
may be admititsesedt gihea erapiaomiselréavithreaphaisicatautitatitapEicsselettadiWih régard to the
intended rguie ot administiation.and stanplarrplALmAGRYtisR! prasH igal eompositions
for use in gccordance with the present disclosure t%ws m%ﬁe%%mg?gﬁ?%@%%ﬁéﬁé%ﬁ%i% manner
using one SERSHYe BHESRHOYIEAY HSEptabiecaiferEdmpaging. stibisieindantauxinariss that
facilitate pFReessisgHRltheiasteningredients intRiRienanatons Whish fan Bssased Blamacgutically.

intravesical instillation. Dosage amounts may vary due o several factors including,

but not limited to, individual patient characteristics, type and/or stage of cancer, or

the specific formulation.

[0620] In previous Phase | and Phase Il clinical frials with apaziquone as a
cancer freatment, apaziguone was given intravenously. The drug was retatively well
tolerated by the 129 patients treated by intravenous injection of apaziguone. Dose-
limiting toxicity following intravenous administration was proteinuria. Despite reports
of three partial responses in phase | studies, no responses were observed in phase
I clinical trials when the drug was intravenously administered. The most likely
explanation for the absence of tumor response is that apaziguone has a half-life of 0-
19 minutes in the bloodstream and therefore, when intravenously administered, its

rapid pharmacokinetic elimination effectively compromised drug delivery fo turmors.



WO 2008/112934PCT/US2008/056912 [00291When a therapeutically effective amount of the active
ingredients is administered, the composition may be in the form of a pyrogen-free, parenterally
acceptable aqueous solution. The preparation of such parenterally acceptable solutions, having due

regard to pHyigpteRigitysstability, and the like, is within the skill in the art. 300301, 3tart of instillation”
is the time instillation of the therapeutic composition begins, following TUR-BT, while the "End of

retention"” is the time the administered therapeutic composition and other bladder contents are drained
or voided, i.e. the time at which retention of the drug in the bladder is terminated. [0031]For veterinary
use, the active ingredients are administered as a suitably acceptable formulation in accordance with
normal veterinary practice. The veterinarian can readily determine the dosing regimen that is most
appropriatgfat g parfrftwanmharmtm[@ﬁ)ﬁkﬂmeﬁel’lm@r@ Eg@@mqi@m@rmm\@@@l as iustoiive

embodim Oé}g{réh%r%egenédlﬁ ?%%re Howgverc}h resentdls sJre s houI ot bel ited in any

way by the xamfﬁes Set f¢ Wof&ncagne or more%gaf)d’lr% aWEQ %53'73%% ¢Bfibined

with any oﬁ@ﬁ@@md@fﬁ@@@@ﬁﬂ%@!h@m&ﬂﬁdﬂm@mﬁwmamm the pheseritiyrgdesearibed
o BN RGeS Ll RESRL IS R AATIAUoT S RIES o8

Instillation Studies [0033]For studies described in Exam es 1 and In was reconstituted with 20

mL of its dIEYERRIE ffesereliNrBd vﬁm%!%ﬁlmﬁt@r%@mé%ﬁ@ﬁ% ia%@sé@rﬁ@ﬂm@ kelirserof 40 mL.
It was instilesténe dhegpatieststiinan: kirdderieroushsgy Hiethral fatheles twe Weekesafiglie

transurethral rE section of bladder tumor (TUR-BT). The instillate was retained in the bladder for one
hour. A tre&tnfi ﬁf’%@@e‘%o@ﬁs@%@ﬁ%eﬁ%II%ﬁ?%H@W@éK agaygnwiggwever, it any drug
2008/1129@48@8/155%9@&#65@%&%@:@@@1&@@%Img;ﬁrﬁt@@@&w%ﬂﬁskﬁiﬁﬁ’v@%lf@'raﬁn@jﬂlﬁraﬁon,

EO to.1 t th C,TNMt r Ti, histol de Si 2. All
pa'[gllgért]ér)rlg&aig%ﬁ?ergtnolcﬁﬁlp an&% Eyv I%) s&pe?f%%sﬂﬁg%? méﬁggﬁﬁﬁg%%gga fgrrmé?%re 8n 0.5-1
cmin dmrﬁe&e&nﬁer@fMi}sebbwmm@%ethf@?f&eoﬁmgwReB‘ﬁ)/mmatm mepmrab@ummd@sponse
was defingd gs,e0 RO R0 PR (RO BB TP B RR (FRL oMo Y

cystoscopy and histo ogy biopsy of the Initial marker lesion site, or comp ete resection of any residual
or new lesihTRRIMABERS Aftesthe last instillation. EOquin(r) was given weekly for six weeks, starting
two weeks after TUR-BT.

[6022] Pharmaceutical compositions containing the active ingredient according

to the present disclosure are suitable for admiristration to humans or other
mammals. Typically, the pharmaceutical compeositions are sterile, and contain no
toxic, carcinogenic, or mutagenic compounds that would cause an adverse reaction
when administered. Administration of the pharmaceutical composition can be
performed before, during, or after the onset of solid tumor growth.

[6623] The “active ingredient” refers to the active moiety in the composition and
may include, but is not limiled to, apaziquone. A therapeutic composition may
contain active ingredients as described, or a physiologically acceptable saif,
derivative, prodrug, or solvaie thereof. The active ingredienis can be administered as
the neat compound, or as a pharmaceutical composition containing one or more

entities.

[6024] The “pharmaceutical composition” or “therapeutic composition” inciude
those wherein the aclive ingredients are administered in an effective amount io
achieve their intended purpose. More specifically, a "therapeutically effective
amount” or “therapeutic amount” means an amount effective to prevent development

of, to eliminate, to retard the progression of, or to reduce the size of a solid tumor.



100351In the phase | part of the study, six patients were treated with EOguin(r) concentrations that
were increased weekly by 100% (0.0125 mg/mL; 0.025 mg/mL; 0.05 mg/mL; 0.1 mg/mL; 0.2 mg/mL;
and 0.4 mg/mL and in this particular example, 0.5, 1, 2, 4, 8 and 16 mg in 40 mL). Following the
determinatioryef ade¢erynended dose in this intra-patient dose escalationgahokt,sbx,additional
patients received treatment at a fixed weekly dose of 0.1 mg/mL (in this particular example, 4 mg
EOquin(r) in 40 mL fluid). Two patients in the intra-patient dose escalation cohort experienced
EOguine-related local side effects after the 0.2 mg/mL dose and received 0.1 mg/mL at their 6th
instillation. The recommended dose was 0.1 mg/mL (4 mg in 40 mL of instillation fluid). [0036]Efficacy.
Tumor response four weeks after the last instillation was 4 / 6 Complete Responses in the fixed-dose
cohort. It dlsdanasid4ioR otitoftkintheattatie-esealatwracahon. f00RT] Safety. Duringdhsitintraspatient
dose escalati ild or moderate bladder pain.an suria were seen at all dose levels. Hematuria
was seenatl(ﬁl §ga?%ﬁ€§§!5%18/§hrﬁ §|S$dg 8%&%5‘/#%‘_%8%&‘\/ ?e\a;e?s.'% hde[??ﬁ%’gﬁ@e rg(‘ifr'n%fj;}% ge(?)he case
each) were nausea, tongue discoloration and hot flush at the 0.0125 mg/mL level and a vasovagal

event at 0!80he)/mL. AInfBst2IradGElYe Bifsticndresyratle T om@eperherdwwalie Hiy testfdarithe study,

WO 2008/HER 9BABGH/ B 2Q080RRO IRJraamiie thd00381This HueeWas deulbnrebifect,

non-randamized, open-label phase 1] study in patients with primary or recurrent, multiple (2-10) lesions
of Ta or 101?%?350 Y f‘?ré‘ﬁ%i‘ﬁS%BFSeﬂ#@éy@yﬁ!’étﬁéﬁ% ﬁgg},y’:?néiqlf %%?@EP%%F%&%[%@( (’?‘ﬁarker)I

lesion, 0.5kodzi dibemetecshefariepstudy enrtryi{0039tinstiltations werperfermeidweeldyfor six
weeks. Tu W, i y, hiops o lete resection of any, resi tumor, two to
four week(sﬁgé.?l?égrﬁ 'ﬁ?é? ?azﬁtﬁnigéﬁi@fﬁg%gﬁ%r' éﬁe@%o%és%bvég%g@éeggg& gtgacﬁ rr%%l%é} ?5%%0%1}5 Q%R), no
response (KEY BropeogidisiVe dissiive (PBY/H0S4DOIAB. FtientsT batdred, BTih adireeemnrend SBC.

More than30%:0f the. patients hadprior THR-BT plusntravesical if&ﬂée&g?é@&é%pgmﬂé%m

chemotherapy. In total 17% had undergone TUR-BT alone and 17% had received no prior treatment.

Tumor gratfdWRed reblassamst =03 AtHetoleip reuBsyiif B¥op afissed 00h e 1E=H &8y2 Mefhor

response m@é&@d%@mﬂm@(@%ﬁ%@@@%@% RO GRIEH OfUPFA SRV QI ISRRASET the -,

progressiontoa T raéie higher than 1 at the time of response evaluation, as defined in the protocol.
active mggre ients” preferably hes within 2 range of circulating concentrations that
include the ED50 with little or no toxicity. The dosage can vary within this range

depending upon the dosage form employed, and the route of administration utilized.

[0026) The exact formuiation and dosage may be determined by an individual

physician in view of the patient's condition and the type or stage of cancer.

[6027] The amount of pharmaceutical composition administered may be
dependent on the subject being treated, on the subject's weight, the severity of the
affiiction, the manner of administration, and the judgment of the prescribing

physician.

[6628] The active ingredients may be administered alone, or in admixture with a
pharmaceutical carrier selected with regard to the intended route of administration
and standard pharmaceutical practice. Pharmaceutical compositions for use in
accordance with the present disclosure thus may be formuiated in a conventional
manner using one or more physiologically acceptable carriers comprising excipients
and auxiliaries that facilitate processing of the active ingredients into preparations
which can be used pharmaceutically.



100421Safety. Treatment was well tolerated by the majority of the patients and there were few
systemic (not bladder-related) adverse effects that were considered EOquin -related. [0043]The activity
of EOquin intravesical instillation compares favorably to that of other cytotoxic or immunologic agents
studied in magkesdasions of superficial bladder cancer. Safety data in a totgl.efR8 Ratients in the
Phase | and Phase Il studies also compares well to that of the other chemotherapeutic agents
currently used in intravesical instillation. Systemic side effects were reported infrequently. The total
intravesical instillation dose of 4 mg corresponds to 20% or less of the tolerable weekly i.v. dose (12
mg/m2 equivalent to a total dose of 20 mg in a patient with 1.7 m2 body surface area) was given to
111 patients. In a pharmacokinetic study performed by HPLC analysis during the course of the first
(phase I/ll}itealy of WERR0a8th22934RCAIN S2R08/R56RMUntravesieal adminisiatioanno @detectable
levels of apaziguone qr its main metabolite were found in the plasma. Example 3. [00441Traditionally,
adjuvant ir‘%ﬁﬁigﬁsgﬁ %gat%rﬁ%n %ﬂd%ﬂg%%%cfﬂ aa&pté)iiirﬁaﬂ’é?yr}? Wegfsaaﬁé?ﬂg@'ﬂi?@ﬁ’ G ggﬁl of a
single insthkgignagirerewitbin thes 6l liaurs (from pheptinedavher TURRBdeparfolimeztteatanis 6 hours
after TUR: : ale} BT e iate’ . (withi S) O & E :

oS TURST ratenieal oot ot yaone Somrt e e B epe RS s o
excessive Toii€if when compared to those receiving treatment 2 or more weeks following TURBT. As
Examples 1 and 2 demonstrate, EOquin(r) as a single agent is safe and generally well tolerated at a
dose of 0.[of3gimL (hetertdomigdnléBoml )sgivenimeakbtifieribrecensaeutiveapeeks tupalientswho have
undergon - 1] [ ly.2 weeks after TUR-BT. [0045jThis study assessed the
tolerability%a‘;l_lé’}d%s’a%é&f§ @%ﬁﬁ%%?h@%%é%(r %érﬁqeé?g?&%aﬁ.gfgw&l?ﬁig‘a oﬁ%aﬁ%u@f T%%ving
TUR-BT il"gatieatsiovithrsppsifieiabblhddlescaltckie Plasrieaievels wereereasursdan, patiemts at
Selocten SHiR 5 3ASeR IS HBIGA SYSIPHIRARSRIRIPILALROINON) folowing Inravesical ter
instillation immediately (i.e. within about 6 ‘hours) following TUR-BT. [00461Patient inclusion criteria
included:ﬁ@ransitienal-cell carcinoma of the bladder, clinical TNM stage Ta or Ti and histologic
grade Cl lheforeHraffeBriARAI 12 o AT ABSBTHE R RIS AHITCOHHIE TS 2% 697/ BRlkelets 100
x 109/L, senseptzbatinioenanidtfirubin sdcSraamger fitits obtocal nemeritdN) seaute GO Fand GPT
(AST / ALT) ¢ N: (3) Negative, pregnancy test results in women of chjld-bearing.age; (4)
Agreemeni T a5 D e T S R O T e Ea e e
Oncology @idigpl¢E @B performance status of 0-2 (EGOS scale: 0: Fully active, able to carry on all
pre-disease performance without restriction; 1: Restricted in physically strenuous activity but

ambulatoryegar ableteecasneRiigVess AfilohioEeAEBERRE AL RO clightdatse gk gffice work;
2: Ambulator%% d caé?gble of all self care but unable to %'%r%out any work WO

2008/11285FFCh B 05816568 & RitES. 5 SHY TUPTIOre NGO SRR NBURNY3:
Capable of-anlilinnite & satfiniate seorfiriecbtaidred dnghairemorenthante®Ured waling Aegrspiand 4:

Complete%%i, I r ny self-care.. Totally confined to ped. or chair). (6) Age 18; and
(7) Patient tu Iﬁ%%%ﬁ%ﬁ%&ﬁé&é@%@%é&@ rna E?éucr)? t‘ﬁ%easnt\ﬁg It?%rigerﬁrédo v%irﬁ?t%w ﬁjw"f():[iz‘r’rgﬁ%jop %onsent.
of the presently described methods, without departing from the scope of the present

disclosure.
Apaziguone Intravesical Instillation Studies

[6033] For studies described in Examples 1 and 2, EOquin® was reconstituted
with 20 mbL of its diluent, and further dituted with 20 mL water for injection to a total
instiflate volume of 40 mL. 1t was instilled into the patients’ urinary bladder through a
urethral catneter, two weeks after transurethral resection of bladder tumor (TUR-BT).
The instillate was retained in the bladder for one hour. A treatment course

consisted of 6 instillations one week apart.



10047]Following TUR-BT, after ensuring complete hemostasis and absence of bladder perforation,
patients received 0.1 mg/mi_ (4 mg apaziquone in 40 mL of instillate). Edquin(r) was given
intravesically within 6 hours, of completion of TURBT and retained for 1 hour. Transurethral resection

included reseghongfalyisible tumors, reaching into the lamina propria, ang-pigpsyafsal;suspect
sites. The resected and biopsied material, which contained muscle to be valuable for tumor depth, was

preserved according to the standard procedures. The pathologists examined the tumor for histological
grade and tumor stage. The operation summary, including size and location of tumors, were entered in
the appropriate CRF. [00481Following TUR-BT, patients had an indwelling urethral catheter. The drug
solution was instilled into the bladder by gravity drainage, or injected slowly using a catheter-tip
syringe présf#egbizith the prepared drug. The catheter was clamped once the drug has been delivered.
Effort was made to avoid instillation of air bubbles into the bladder. [00491EOquin(r) was retained in

the bladdg@mpne (1) Bow: sait?m;wgrm@%%@%c%rmgtagﬁowt@amﬁ%@rwgﬁ dohepr

following drainage (total time 2 hours) for the development of local and systemic toxicities. The bladder
was dralné’@tfﬁrgﬁ WiPBropfatt N RLAEER dice Eﬁdm‘ftﬁ‘l@@@t@ﬁ@% Hrher [@65d}V?§It'§i@ﬁsh@ﬁood

pressure, heanteate .ammqrzaﬁ@rw;a&mﬁr@muﬁmd@d wriehte the instilatiosn:30 riies after the

fin d foll th d f 100511Ph k tigati
perfommed i patinls PG S Shern e LR FRCHERLAFEarEh oMb CEIRg i hese

studies. TheaiWQ2008tE12934RETE/ 13 H2008/056912tappopnate {Ofmeotblaod{getieralty 1.5 ml)

was draw ?HQH! i i Iy ed on ice.
The sam %J%%%%ie%ﬁle wasg %éifg?&\?\/}?ﬁ ampﬁég/e f&é} E’:r%re rgéédﬂ %%%é{@%%gﬁ%gé%léﬁ @gmple 2:5
minutes afAries BaicoEIstitaeBainpRsscie MRy MRt ta stareef ipsoiation! Sasite 4:30
minutes afigethg stLOTIBSINAHAN: Eoquin® was given weekly for six weeks, starting two

weeks after TUR-BT.

[6635] in the phase | part of the study, six patients were treated with EOquin®

concentrations that were increased weekly by 100% (0.0125 mg/ml; 0.025 rag/mL;
0.05 mg/mL; 0.1 mg/mi,; 0.2 mg/mL; and 0.4 mg/mL and in this particular example,
0.5, 1, 2, 4, 8 and 16 mg in 40 mL}. Following the determination of a recommended
dose in this intra-palient dose escalation cohort, six additional patients received
treatment at a fixed weekly dose of 0.1 mg/ml. {in this particular example, 4 mg
EOquin® in 40 mL fluid). Two patients in the infra-patient dose escalation cohort
experienced EOquin®-related local side effects after the 0.2 mgimL dose and
received 0.1 mg/mL at their 6th instillation. The recommended dose was 0.1 mg/mL
(4 mg in 40 mL of instiliation fluid).

[0636] Efficacy. Tumor response four weeks after the last instillation was 4 / 6
Complete Responses in the fixed-dose cohort. it also was 4 CR out of 6 in the dose-

escalation cohort,

[B037] Safety. During the intra-patient dose escalation, mild or moderate
bladder pain and dysuria were seen at all dose levels. Hematuria was seen only at
the 0.2 mg/mL and 0.4 mg/mL dose levels. Other reported complaints (one case
each) were nausea, fongue discoloration and hot flush at the 0.0125 mg/mbL level
and & vasovagal event at 0.2 mg/mL. Almost all adverse effects were grade 1 or 2.

There were no deaths on the siudy.
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Sample 5:45 minutes after the start of instillation; and Sample 6:60 minutes after the start of instillation
(corresponding to the time of drainage of EOquin(r) as per protocol). [0052]As soon as possible after
collection, the blood was centrifuged at 4000 rpm for 5 min and the plasma transferred to 2 clean
tubes for imnpegliaiestesage at - 70 to -80 C. [0053]The primary endpoint qfthe;sisigvwas determined
by 2 main assessments: (1) Presence, severity and frequency of adverse events / toxicities in the 2
weeks following the instillation; and (2) For the first 10 patients with low-risk histology (stage Ta-T1,
Grade G1-G2), cystoscopic evaluation of bladder epithelium approximately 3 months ( 2 weeks) after
immediate post-TUR-BT instillation [0054]Patients will be initially enrolled in the study based on the
Investigator's visual assessment of the stage and grade of the tumor. Clinical assessment of the
probable thmonptads and grade and adequacy of the resection was confirmed only later by
histopathologic examination of the resection specimen. As a result, all patients enrolled in the study

received agaupediate past RS b ARl RIGN LB KRR GIIYSA00p/056912
100551The following measures were taken between Daéis 6 and 12 (counting from the day of TUR-BT

and hereifa S EEEETPHTBAP B HUT By SEAIRIR it Qi dRSSling d¥sddsiigh #6152

performanesrstatrs); ¢2) Becordiagoftyitalsignitalond pressirepulsey: ierenenaiues) weight; (3)
Hematology: Hemoglgbin, platelet count, WBC and differential count; (4) Serum chemistry: Serum
O @@,@me? ?ﬁ% sﬁw

creatinine, (feaor Bdiu ep%?aé}d ﬁw?%e{i”cium, albumin, SOOT / SOFT (AST/ALT); blood sugar;

(5) Urinalysis: Macroscopic examination with pH, specific gravity, glucose, protein, nitrites blood.
MicroscopitdéRamindfisiiabeing WIBE PRET M EsstEesthefoant (BERETordHY T IESREORTIAIRS

medicationsafihad\s opesnis: d9RpRkL hedatiowing mﬁaﬁég%%mmrﬁk%@%wssmé&ﬂ and 17
e

(counting from the d?% of TUR-BT _and hereinafter referred to as "Day 15"): (1) Physical examination

(including H&ebé it B o aHea A drseP 19T KA St ReI SERgEIssaER (R bulse,

temperatute)raypigidc (B Rjematolpgyshepgiohintatelet count, VVBC and differential count; (4)
Serum chemistry: Serum creatinine, urea or BUN, sodium, potassium, calcium, albumin, SOOT /

SOF T (AShiahandhlagd syaak (ah irbabeenirciaseonic exaninglipd. Bl speaigamyy.

glucose, protein, nitrites and blood; microscopic examination noting W BC, casts, other; and (6)

Recording’8fi8Bkchaftanian d4EaRon S Wa dHFvE Sy SRRy (OO N EYRtoepPEeieaed 3
months affgr HeiR-BFythednvestigaienassasted thesiate gidhe pladdgr mueesa i additon,to

screening for possible tumor recurrence. Observations on wounds, scarring and other bladder lesions
were recolG8HTEIEpsitE e Rbadk VPR FIZATRIERNiBR GPRE HRQQRYAIBY erhE BB RRIPRIBasurements

were also taken within 2 weeks of the end of the third month following TUR-BT: (1) Physical
examinatigh4D) Redoltipag wf Vitahsigras(isiosel wessslire Foulsts retiperatiie), weigkre(8)eematology:
remaglolif plairielealii it anckddlorantial ranatdoh 3T SRAIBIRIENAUR Lraatine, urea
or BUN, sodium, potassium, calcium, albumin, SOOT! SOFT (AST/ALT) and blood sugar; (5)
UrinalysistiR&idsepsicse@raiHation, prHdspeetit dramptgkdose, protein, nitrites and blood;
microscopic examination noting WBC, RBC, casts, other; (6) Urine cytology; (7) Record of concomitant
medicatiofii&rid advessetevenisaiprinttavas well tolerated by the majority of the patients and

there were few systemic (not bladder-related) adverse effects that were considered
EOquin®-related.

[6043) The activity of EOquin® intravesical instillation compares favorably fo that
of other cytotoxic or immunologic agents studied in marker lesions of superficial
bladder cancer. Safety data in a total of 58 patients in the Phase | and Phase i
studies aiso compares well to that of the other chemotherapeutic agenis currently
used in intravesical instillation. Systemic side effects were reported infrequentiy.
The total infravesical instillation dose of 4 mg corresponds to 20% or less of the
tolerable weekly i.v. dose (12 mg/m? equivalent to a total dose of 20 mg in a patient
with 1.7 m® body surface area) was given to 111 patients. In a pharmacokinetic
study performed by HPLC analysis during the course of the first {phase Ifll) study of

11



WO 2008/112934PCT/U S2008/056912 cystoscopy); and (8) Follow-up cystoscopy, noting the findings
on the Cystoscopy CRF, with urine cytology, and photograph if available. Patients with unexpected or
abnormal findings at the cystoscopy performed at the end of the third month following TUR-BT were

followed untikiheabparaality either resolved or stabilized. 10058]The followingdahle summarizes
various activities and measures and the time point relative to TUR-BT at which they were taken:

Examination, Procedure or Form Screening (s 2 weeks before TUR- BT) IDay on Study 18 151 Mo
321

intravesical administration, no detectabie levels of apaziguone or its main metabolite
weare found in the plasma.

Example 3.

[6644] Traditionally, adjuvant instillation treatment was started approximately 2
weeks after TUR-BT. The practice of a single instillation given within the 6 hours
(from the time when TUR-BT is performed to about 6 hours after TUR-BT) following
TUR-BT is more recent. “Immediate” (within 6 hours) or same-day post-TURBT
intravesical instiliation of cytotoxic agents was employed in Europe without reports of
excessive toxicity when compared to those receiving treatment 2 or more weeks
following TURBT. As Examples 1 and 2 demonstrate, EOquin® as a single agent is
safe and generally well tolerated at a dose of 0.1 mg/mL (here, 4 mg in 40 mL),
given weekly for & consecutive weeks in pafients who have undergone TUR-BT,
starting approximately 2 weeks after TUR-BT.

[06045] This study assessed the tolerability and safety of administering EOguin®
immediately (i.g. within about 6 hours) following TUR-BT in patients with superficial
biadder cancer. Plasma levels were measured in patients at selected sites to
assess the degree of systemic absorption of EQquin® following intravesical
instillation immediately (i.e. within about 6 hours) foliowing TUR-BT.

[0646] Patient inciusion criteria inciuded: (1) Transitional-cell carcinoma of the
bladder, clinical TNM stage Ta or T1 and histologic grade G1 or G2 before
transurethral resection; (2) Absolute neutrophil count = 1.5 x 10%L, platelets = 100 x
10%1., serum creatinine and bifirubin < 1.5 x upper iimits of local norm {ULN), serum
GOT and GPT (AST / ALT} < 3 x ULN; (3) Negative pregnancy test results in women
of child-bearing age; (4) Agreement by all patients to use an effective method of
contraception; (5) Eastern Cooperative Oncology Group (ECOG) performance status
of 0-2 (ECOG scale: 0: Fuily active, able to carry on all pre-disease performance
without resiriction; 1. Restricted in physically strenuous activity but ambulatory and
able to carry out work of a light or sedentary nature, e.g., light house work, office
work; 2. Ambuiatory and capable of all self care but unable to carry out any work

12
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activities. Up and about more than 50% of waking hours; 3. Capable of only limited
self-care, confined to bed or chair more than 50% of waking hours; and 4:
Complelely disabled. Cannot carry on any self-care. Totally confined to bed or
chair), (6) Age 2 18; and (7) Patient fully informed of the investigational nature of the

study; signed written informed consent.

16647 Foliowing TUR-BT, after ensuring complete hemostasis and absence of
bladder perforation, patients received 0.1 mg/mbL (4 mg apaziquone in 40 mbL of
instillate).  EOquin® was given intravesically within 6 hours, of completion of TUR-
BT and retained for 1 hour. Transurethral resection included resection of all visible
tumors, reaching info the lamina propria, and biopsy of ail suspect sites. The
resected and biopsied material, which contained muscle to be evaluable for tumor
depth, was preserved according to the standard procedures. The pathologists
examined the tumor for histological grade and tumor stage. The operation summary,
inciuding size and location of tumors, were entered in the appropriate CRF.

[6048] Following TUR-BT, patients had an indweliing urethral catheter. The drug
solution was instilled into the bladder by gravity orainage, or injected slowly using a
catheter-tip syringe pre-filled with the prepared drug. The catheter was clamped
once the drug has been delivered. Effort was made to avoid instillation of air
bubbles into the bladder.

[(649] EOquin® was retained in the bladder for one (1) hour. Patients were
monitored during the retention time and for 1 hour following drainage (total time 2
hours) for the development of local and systemic toxicities. The bladder was drained
to an appropriate container at the end of the retention time.

[6050) Vital signs (blood pressure, heart rate and respiratory rate) were be
recorded prior to the instillation, 30 minutes after the start of instillation and following

the end of retention.

60511 Pharmacokinetic investigations were performed in patients at selected

sites who had given informed consent io bicod sampling for these studies. The

13
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appropriate volume of blood (generaliy 1.5 mi) was drawn from the cannula or
cathaeter, coillected in heparinized iubes and immediately placed on ice. The

sampling schedule was as foliows:

Sample 1. Before the start of instillation of ECguin®;
Sample 2. 5 minufes after the start of instillation;
Sample 3. 15 minutes after the start of instiliation;
Sampie 4. 30 minutes afier the start of instillation;
Sampie 5: 45 minutes after the start of instillation; and

Sample 6: 60 minutes after the start of instillation (corresponding to the time of

drainage of EQOquin® as per protocol).

FOGS2) As soon as possibie after collection, the bloed was centrifuged at 4000
rom for 5 min and the piasma transferred to 2 clean fubes for immediate storage at -
70 to -80 °C.

[0053) The primary endpoint of the study wes determined by 2 main
assessments: (1) Presence, severity and frequency of adverse events / toxicities in
the 2 weeks foliowing the instillation; and (2) For the first 10 patients with low-risk
histology (stage Ta-T1, Grade G1-G2), cystoscopic evaluation of bladder epithelium
approximately 3 months (+ 2 weeks) after immediate poest-TUR-BT instiliation

[0054] Patients will be initially enrolled in the study based on the Investigator's
visual assessment of the stage and grade of the tumor. Clinical assessment of the
probabie tumor stage and grade and adequacy of the resection was confirmed only
later by histopathologic examination of the resection specimen. As a result, all
palients enrolied in the study received an immediate post-TUR-BT instillation of
EOquin®,

14
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o0s5] The following measures were taken between Days 6 and 12 (couniing
from the day of TUR-BT and hereinafier referred to as "Day 8"y (1) Physical
examination {including assessment of performance status); (2) Recording of vital
signs (blood pressure, pulse, temperature), weight; (3) Hematology: Hemogiobin,
platelet count, WBC and differential count; (4) Serum chemistry: Serum creatinine,
urea or BUN, sodium, potassium, calcium, albumin, SGOT / SGPT (AST/ALT); blood
sugar, (5) Urinalysis: Macroscopic examination with pH, specific gravity, glucose,
protein, nitrites blood. Microscopic examination noting WBC, RBC, casts, other; and

(8} Recording of concomitant medications and adverss evenis.

[0056] The Jollowing measures were taken between days 13 and 17 (couniing
from the day of TUR-BT and hereinafter referred to as "Day 15"): (1) Physical
examination (including assessment of performance status); (2) Recording of vital
signs {blood pressure, pulse, temperature), weight; (3} Hematology: Hemoglobin,
platelet count, WBC and differential count; {(4) Serum chemisiry: Serum creatinine,
urea or BUN, sodium, potassium, calcium, albumin, SGOT / SGPT (AST/ALT)and
blood sugar; (5) Urinalysis: Macroscopic examination, pH, specific gravity, glucose,
protein, nitrites and blood; microscopic examination noting WBC, RBC, casts, other;
and (6) Recording of concomitant medications and adverse events.

[0057] At the cystoscopy scheduled 3 months afier TUR-BT, the Investigator
assessed the state of the bladder mucosa in addition to screening for possible tumor
recurrence. Observations on wounds, scarring and other bladder lesions were
recorded. Biopsies were taken at the discretion of the investigator. The foliowing
measurements were also taken within + 2 weeks of the end of the third month
foliowing TUR-BT: (1) Physical examination; (2) Recording of vital signs (blood
pressure, pulse, temperature), weight; (3) Hematology: Hemogiobin, platelet count,
WBC and differential count; (4) Serum chemistry: Serum creatinine, urea or BUN,
sodium, potassium, caicium, albumin, SGOT / SGPT (AST/ALT) and blood sugar; {5)
Urinalysis: Macroscopic examination, pH, specific gravity, glucose, protein, nitrites
and blood; microscopic examination noting WBC, RBC, casts, other; (6) Urine

cytology; (7) Record of concomitant medications and adverse events (prior to



XF.

Blood Samples for pharmacokineticsF X' Cystoscopy

WO 2008/112934 PCT/US2008/056912

cystoscopy); and (8) Follow-up cysioscopy, noting the findings on the Cystoscopy
CRFE, with urine cytology, and photograph if available. Patients with unexpected or
abnormal findings at the cysioscopy performed at the end of the third month
following TUR-BT were followed until the abnormality either resclved or stabilized.

[0658] The following table summarizes various activities and measures and the

time point rejative to TUR-BT at which they were taken:

Examination, Procedure or Form Screening Dav on Study
(< 2 weeks i 8 15 | Mo 3°
before TUR-
BT
Medical History X
Physical Exam X X X X X
Vital Signs X° X X X X
Hematology X X X X X
Biood chemistry X X X X )4
Urinalysis X X X X X
Urine cytology X X
Pregnancy tesi (female patients) A
TUR X
EOquin™ instillation X
Histologic examination X
Blood Samples for pharmacokinetics X
Cystoscopy X
Adverse events X X X X
Concomitant Meds X X X X X
[0859] This was & multicenter, single dose, safety and tolerability study. 20

patients were dosed with 4 mg of apaziquone. The dose was administered
intravesically within 6 hours of TURBT. The dose was safe and well tolerated in
most patienis. The 3-month post-ireatment cystoscopy showed reepithelialization at
the resection site. Additionally, pharmacckinetic data detected neither apaziguone
nor metabolites in the plasma sample following TUR-BT and drainage of instiltate.
Adverse events included genitourinary symptoms including dysuria, hematuria,
urinary retenfion and frequency, simifar to those seen following TURBT. No deaths

were reported.
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FX  Adverse events X XI X X Concomitant MedsXFX X, XiX [0059]This was a multicenter, single
dose, safety and tolerability study. 20

WO 2008/112934 PCT/US2008/056912
Exampie 4.
[0060] in contrast to mitomycin (MMC), EOquin® is not a skin irritant and is not

absorbed through the bladder mucosa when given intravesically (molecular weight
288). EOquin® has previously demonstrated activity against superficial bladder
cancer in previous studies. The next described study evaluated the tolerability and
safety of EOquin®, as well as its effect on surgical wound healing and systemic
absorption when given intravesically as a single dose immediately after TURBT
(Transurethral Resection of Bladder Tumor) in patients with superficial bladder

cancer.

[0061) This was a multicenter, single-arm, open-label, safety study. Patients {(N=
22) with = 4 tumors with a maximal diameter of 3.5 cm, clinically stage Ta-T1 and
grade G1-G2, received 4 mg of EOguin® in 40 mL instillate within 6 hours of TURBT.
EOquin® was instilled via an indwelling Foley catheter that was then clamped for one
hour. After an hour, the bladder was drained and the catheter was removed.
Patients were assessed for adverse events during the one-hour retention and at
foliow-up visits on postoperative days 8 and 15. Wound healing was assessed by
cystoscopy performed at postoperative day 85. Plasma sampies for drug leva
assays were obtained from six patients at six time points: before instillation, and at 5,
15, 30, 45 and 60 minutes of instiliaion. The samples were analyzed by a fully
validated method by using high performance liguid chromatography with tandem
mass spectrometry (HPLC-MS/MS). The lower limit of quantitation (LLOQ) for
EQquin® was 5 mg/mL and for its metabolite, EO5a, the LLOQ was 10 ng/mL.

[8062] 23 patients were enrolied and 20 patients were dosed. Reasons for not
dosing were: syncopal episode on the day prior to TURBT in one patient and the
absence of tumor in two patients. EOquin® instiliation and retention was well
tolerated by all patients. No deaths or dropouts were reported. Four severe adverse
events were reported in three patients: hematuria (x 2), cystitis and urinary retention.
Day 85 cystoscopy showed reepithelialization without evidence of impaired wound
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patients were dosed with 4 mg of apaziquone. The dose was administered intravesically within 6 hours
of TURBT. The dose was safe and well tolerated in most patients. The 3-month post-treatment
cystoscopy showed reepithelialization at the resection site. Additionally, pharmacokinetic data
detected neithgy apazigeane nor metabolites in the plasma sample following FdBBd«and-drainage of
instillate. Adverse events included genitourinary symptoms including dysuria, hematuria, urinary
retention and frequency, similar to those seen following TURBT. No deaths were reported. WO
2008/112934PCT/US2008/056912 Example 4. 100601In contrast to mitomycin (MMC), EOquin- is not
a skin irritant and is not absorbed through the bladder mucosa when given intravesically (molecular
weight 288). EOquin”:" has previously demonstrated activity against superficial bladder cancer in
previous stedies) Thethext desceib&:stadyre valuatedrthie tokemhility arw sedatyiofl EOgusiemas well as
its effect og. ical wound healing and systemic absorption when given intravesically as a single
dose immediately after TURST (Transurethral Resection of Bladder Tumor) in patients with superficial
bladder cancer. 100611 This was a multicenter, single-arm, open-label, safety study. Patients (N= 22)
with 5 4 i with 1 A&%intab GRlmdEryes s f0e Rt Sy Aidyees MR L i PeR et &Pereceived 4
mg of EOquitisrin 48rmiidnstifateavithindnounsotaldRBT. Blawing wasRetilegviasapdrdwelling
Foley cat ﬂg.e{gianfggwaf tpa%&glamged f%(gne, hour. After an our,,th(ﬁ]bl d% was drained and the
catheter was removed: Ba |en{sc\?/e?§rass 448167 6{}%&28‘)& 89@ RS ERERI R Tetéhtion and
at follow-upadsits onipostoperative days 8 and 15. Wound healing was assessed by cystoscopy
performed at postoperative day 85. Plasma samples for drug level assays were obtained from six
patients aj@jy4jme poirs.befarp insbNation anskal-aadAs 3 e ALERiminttesHf nstillatign. The
samples were analyzed by a fully validated method by using high performance liquid chromatography
with tandefi éﬁﬁ@%@éﬂ&ﬁ?f‘tﬁ@E@W@W%@%ﬁ@mm beqerestrdR{CEI® MBiIcE 0quin™
was 5 mgkah asdfatiissnelmaolieaEababeitd-DRoves LA gBbIN0063]38RatigateMsrsHenrolled
and 20 pa,!tsi;elgggr%/veer 8 sed. Reasons for no do?inq(i}ywetgkt;‘s ncopal ﬁ;ﬁisode on t{he daggg}rior to
TURBT in'one patientand T RRahcd Sr 1ahSP HING phig e BogLIR G Preshidtiotesiti?etention was
well toleratiéstliog i patie htsdble teats ryippietsaiere. reported. Four severe adverse events were
reported in three patients: hematuria (x 2), cystitis and urinary retention. Day 85 cystoscopy showed

reepitheligligatipn witheuiavidense ekBraairsswospd AR 2008/128R4RE FAIS3008/0R6312

healing. Further, neither the parent drug nor its metabolite was detected In plasma samples. | 00631In
sum, a sifie SRt 0E SEaP IR P O G W ASVRHPI Ste g '8 18 WkeRanTiniate e BT patients

immediatelydollgning FRBD forsuperticialnosinyasive)diaddestcansasdndadinwasmaihabsorbed in
the bIood%téeS%%fGr(%m&he tl)%%dndecmrgpcg a, OC[)641rVarious aéj%Rte%tions and m?ﬁfications of the
embodiménts can be tade and used withou eane%aﬁﬁ%'%% the%cgﬁgoé(ﬁd @8 l '%?tﬂﬂgsp@?ent
disclosurecastihecarnithie practicetkotridhthancasspdisifically alesoined hMoaioyvEheaabawezdescription is
intended t b istalveoANh)OLFRSHIEHER: TP SRoRF NG PsbedengiRgdlisglosiie is to be
determined only by the claims.

combined with any one or more other features of any other embodiment of the

present disciosure, without departing from the scope of the present disclosure.

[0066] Uniess otherwise indicated, all numbers expressing gquantities of
ingredients, properties such as molecular weight, reaction conditions, and so forth
used in the specification and claims are to be understood as being modified in all
instances by the term “about.” Accordingly, unless indicated to the contrary, the
numerical parameters set forth in the following specification and attached claims are
approximations that may vary depending upon the desired properties sought o be
obtained by the present disciosure. At the very least, and not as an attempt to limit
the application of the doctrine of egquivalents to the scope of the claims, each
numerical parameter should at least be construed in light of the number of reported
significant digits and by applying ordinary rounding technigues. Notwithstanding that
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[0065]The terms and expressions which have been employed herein are used as terms of description
and not of limitation, and there is no intention in the use of such terms and expressions of excluding
equivalents of the features shown and described, or portions thereof, it being recognized that various
modificationsasedessiela within the scope of the present disclosure claimggsMorgRNEEs ANy one or
more features of any embodiment of the presently described methods can be combined with any one
or more other features of any other embodiment of the present disclosure, without departing from the
scope of the present disclosure. 100661Unless otherwise indicated, all numbers expressing quantities
of ingredients, properties such as molecular weight, reaction conditions, and so forth used in the
specification and claims are to be understood as being modified in all instances by the term "about."
Accordinglpgunlessrindicategbtodhd comtrausictisesmtingricatpéraneters sevferth’ iththefatlowing
specificati E a dag ' , raximatj - ry.dep glin upon the desired
propertiesgé{%)ﬁg [fét% b%(E %bt i%@?@%ﬁ%%réﬁe%ﬁé@é%@%{ewgg ’fﬁg vségi‘§ Ifé%a%s , g?‘ld%l%t S)\é%@fslcrg"l%%attempt to
limit the aPBREARIGH GF theSloEtEf ecof BERfiFaIRNES toTheiRicope olvthivBlaiins| eatienlwereat, parameter
should at |gagtde gonsiiued IBé%ﬁ%%@_H%QWP@é@H gpiicaptdigits and b aaplying
ordinary rounding techniques. Notwithstanding that WO 2008/I12934PCPUS2008/056912 the
numerical PAREEE i ERRRe R Satsy RERAUFREIEd scope of the present disclosure are
approximations, the numerical values set forth in the specific examples are reported as precisely as
possible. Ay hlumeritad vatoe oweenetairinererithet aniisisndertadnceeroes secesstrdycresaiting from
the stand iation.faypd | I ive. testi suremen 0671The terms 'a" and "an"
and "the'gﬁd?g%ﬁ%%m%ﬂgnésgggﬁ%%t é% %%%%x@%é%jﬁ?bwg ‘[;F#]Se (%i%%eé}n%%fé@{é@eciany in
the conteXddfthie RiFoVRn§elapRsirEritdbeonstREd theositbinh thirdsifigulaiuand tdgsiaral,

unless othanuisadadicatetkhargiainrdenrh WSF&%@%}?%BF%%R%@FQ%r?forﬁ%%és%%’a'ues
0

herein is merely intended to serve as a shor?hand method of referring individually to eath separate
value fallifg'#ithif B8 Ralfg & BiRI¥sDIRALRRILE isGisietthéreiRcERaRh aNiHesl Wil & iidbrporated
into the spegilication as ifbbwerscinstividualiy eeciathberginirAliiaethags dessiibes bereinigan be
performed in.an itable ordeF] unless otrile ise indicated h?rein or otherwise clearly contradicted by
context. T'qu 'ﬁgégﬁgqﬁ AnF &M LSS 4P r‘ﬁp’f&??r%?@u%%én@éj?@s%ﬁcé{é@?tﬁ)rg\ﬁ&e’a herein is
intended merelyntdivigtteihyilheniindte¢hadisélosuethand dessriteicphsesa limaitatiomerndhresscope of the
present digelosulf-iaenyisg clajined Naananaoeihs spegilinafion should he sonsiiugy as
indicating any non-claimed element essential to the practice of the present disclosure.

100681 G UPTAGEchraaniaxeleentserambydaneais efamomesentydustiddrgetusds are not
to be congiyedsazimiations:deRCHEMRMREMRIMAY DS 18feuRd 19 anf slaimedijodiidyally or in

any combination with other members of the group or other elements found herein. It is anticipated that

one or mateTREerS oPASSGUPRIEIBR iAeIaR BRPRS: BEIEERBTANE SRAIRSIBE reliMgsss

convenienggiaad/or patenigbiiy. Whes apeshehineldsionondelation-oesuss, thesnegifigagon is
herein deemed,to contelin the%ro#é) as gmgiified thb;‘s fulfilling the written description of all Markush
groups us%%fﬁﬁ@ggﬁ HHER TaRTE I PO BRI RIHCE RO METRE B EHBHHRY T the present disclosure

are described herein, including the best mode known to the inventors for carrying out the presently
WO 2008]#45%34 P aEr0g20us/086 Al HEbb el afEhisd S Of cbndiendrigatonthon phessntly

embodimgat-wilkHesemsapaarant i those efiardinaryskilinthe artpepdeading e forggoing

description. The inventor expects skilled artisans to employ such variations as appropriate, and the

inventors Tt EREFRINE BRSEIHy el LerlEt Ao ds BIvEpnRitela i aletHarspatsRehlly

describedfherginupcesrdingly dhisdiselosureinediges allimedifieatiopeanthsauivalentsabthe subject
matter recited in the claims appended hereto as permitt %béﬁpplicable law. Moreover, ang
combination na#)%rg a o%/eq@é@cﬁrﬂ)% RfenEsh L p%sg fESrariaiBng tHERHRF R dREsHIasEed by the

methods deseebied termein/onlpsteotheiiitise Widmatedyharen iociotienwiseleleddy cantraditted by
context. Q0O AERRMAOKE DHMOHRLCIE RRSES VS BRSILMRIG RIS 8 siling the

written description of all Markush groups used in the appended claims.

[6069] Certain embodiments according to the present disclosure are described
herein, including the best mode known to the inventors for carrying out the presently
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printed publications throughout this specification. Each of the above cited references and printed
publications are herein individually incorporated by reference in their entirety. 100711In closing, it is to
be understood that the embodiments of the present disclosure are illustrative of the principles of the

presently desetbasmetiods. Other modifications that may be employed age-withimshes¢ope of the
present disclosure. Thus, by way of example, but not of limitation, alternative configurations of the

present disclosure may be utilized in accordance with the teachings herein. Accordingly, the present
disclosure is not limited to that precisely as shown and described. CLAIMS What is claimed is: 1. Use
of apaziquone in the manufacture of a medicament for treating bladder cancer, said medicament is to
be administered within 6 hours following transurethral resection of bladder tumor (TUR-BT). 2. The
use accordirrtbethimativwiisrein¥acbnredicaméidssuitatilesfor intrdvesioahinstititioacadministration.

3. The us i i in,said medi i inist ithin.about 5 hours
folowing Ty e e B RS NS BN e
within aboliP2 KYSEPIRRRRSTEIRESTArEsae st BiRle iy tyacialinne, amerirossieteetticament is

to be withifahauédreuradationingd YRk P (B8 438 FREMIINTHO oLy W IR, spigkcancer is

non-lnvasgi\éean specifically described herein.  Accordingly, this disclosure inciudes all
modifications and equivalents of the subject matter recited in the claims appended
hereto as permitted by appiicable law. Moreover, any combination of the above-
described elements in all possible variations thereof is encompassed by the methods
described herein uniess otherwise indicated herein or otherwise clearly contradicted

by context.

{0676 Furthermore, numerous references have been made to patents and
printed publications throughout this specification. Each of the above cited references
and printed publications are herein individually incorporated by reference in their
entirety.

16¢71] In closing, it is to be undersiood that the embodiments of the present
disclosure are lllustrative of the principles of the presently described methods. Other
modifications that may be emplioyed are within the scope of the present disclosure.
Thus, by way of example, but not of limitation, alternative configurations of the
present disclosure may be utiized in accordance with the teachings herein.
Accordingly, the present disclosure is not limited to that precisely as shown and
described.
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bladder cancer. 7. The use according to claim 1, wherein said cancer is transitional-cell carcinoma of
the bladder. 8. The use according to claim 1, wherein said cancer is TNM stage Ta or Ti. 9. The use
according to claim 1, wherein said cancer is histologic grade G1 or G2. 10. The use according to
claim 1, wherein said from about 1 mg to about 8 mg per dose apaziquone. 11. The use according to
claim 1, wherej id from about 2 mg to about 6 mg per dose apaziquone. 12. The use according to
claim 1, wherein said from about 3 mg to about 5 mg per dose apaziquone. medicament comprises
medicament comprises medicament comprises 13. Use of apaziquone in the manufacture of a
lyophilized aHéiv@ldsridgioned idedicament for treating bladder cancer, said medicament comprises
about 1 mg to about 8 mg per dose of apaziquone, said medicament is to be administered to patients

in need of TUR-BT,said snegisamenhis tebeadministaredwithiniabeut Sheurs aftersaighdUR-BT

and said medicament is suitable for intravesical instillation. 14. The use according to claim 13,

wherein said FREGEANTENCEAN BBIAdMRILtEras HefSre'or AfeAHiBpisierte redlnadoT IRUBT.

following transurethral resection of bladder tumor (TUR-BT).

2. The use according to claim 1 wherein said medicament is suitable for

intravesical instillation administration.

3. The use according to claim 1, wherein said medicament is lo be

administered within about 5 hours following TUR-BT.

4. The use according to claim 1, wherein said medicament is to be

administered within about 4 hours following TUR-BT.

5. The use accordi'ng to claim 1, wherein said medicament is to be within
about 3 hours following TUR-BT.

6. The use according to claim 1, wherein said cancer is non-invasive

bladder cancer,

7. The use according fo claim 1, wherein said cancer is fransitional-cell

carcinoma of the bladder.

8. The use according to claim 1, wherein said cancer is TNM stage Ta or
T1.

9. The use according to claim 1, wherein said cancer is histologic grade
G1 or GZ.
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10.  The use according o claim 1, wherein said medicament comprises

from about 1 mg to about 8 mg per dose apaziquone.

11. The use according to claim 1, wherein said medicament comprises

from about 2 mg to about 6 mg per dose apaziquone,

12.  The use according to claim 1, wherein said medicament comprises

from about 3 mg to about 5 mg per dose apaziquone.

13.  Use of apaziqguone in the manufacture of a lyophilized and
reconstituted medicament for treating bladder cancer, said medicament
comprises about 1 mg to about 8 mg per dose of apaziguone, said
medicament is fo be adminisiered io pafienis in need of TUR-BT, said
medicament is to be administered within about 6 hours after said TUR-BT and

said medicament is suifable for intravesical instillation.

14.  The use according to claim 13, wherein said medicament can be

administered before or after the patients received TUR-BT.
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