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METHODSANDCOMP0SiTiONSFORSYNFJRGISTiCUPTAKEANDREJEWElON 
OFSMALL1WOLECtilLELiGANI)S 

100011 Thisapplicationclaimsthe 9 ~ 

prioritybenefitofU~S. ProvisionalPatentApplication 
SciiaINo. .. 0 

63/0861I6~fliedOctober1,202Qwhichisherebyincorporatedbyroferoncoinits 

r~5 cntimty.  

FIELD 

[f1002J Thepresentapplicationrelatestomothodsandcompositionsforsynergistic 

uptakeandrotentionofsmall.moleculeligands.  

BACKGROUND 

10 [00031 Combinationtherapyisacoinniomacceptedtreatirientapproachtbrvirtuallyall 
C t 

fNp~Sofcancersand.hasbeenthestandardtherapeuticapproachforscvcra.idecades.Thebasis 

fortheadoption.ofcombinationtherapywasth.cearlychemotherapyexperiencexvhcrcaitwas 
* thatthehighiniliationalrateofcwicersallowedrapiddcvciopmentofresistant 

strainsofnirnofcoilswhononlya4 3 

?1.5 istoincreaseefficacyandminimizethedrCvCk)pmCutoftumor II 

resistanceorescape~Thisis 
* generallyacfliex T ecJ.Ov ~ g2ormoreanti anceraueutseachofxvh.ich.hasadifferent 

mechanismofactioiimakingthedeveiopmeiitofresistanttumorcellsmoredifficultandless 

likeiv.FI~h additiveorsvn t 

ergisticeffectsofcombininotwoormoreagentscan.bethedifference 
betweensuccesstu.iandunsuccessfkdtreatmentotthepatient.  

20 [00041 Manycombinationtreatmentregimensarcwellknoxvn* 
I 

anexampleMOPP(anacronymformechioretharnine..vincristine..procarbazineprcdnison&)isa 
curat;yetreatment C ~ 

regimentotHodgkin.s'1)isoase. Soveraldiffcrcntcornbi:nationreo;~mens 
(whichallincludecispiatin.vrnbiastirwxandbleomvciu)areacceptedinthetreatmentof 

.4. .9 

testicularcancerwhichiscurableinupto98%ofdiagnosedcases.InalLmorethan300 
.s) S differentcombinationregimenshavebectiused 

[0005] TUbe 
maindrawbacktocombination.therapyisoft.Qnthati.talsoresultsinan 

9 such 
increaseintoxicity.tarexarnplemostrorrnsCtnonsurg~ca1*~ rincerthcrapy~ asexerna 
irradiationandchemotherapyarelinfitodintheirefficacybecausooftoxicsideeffoctstononnal 

tissuesan.dcellsaswailasthelimitedspecificityofthesctreatmentmodalitiesforcancerecils.  
30 [0006] Thislimitation* A 

718alsoofimportancewhenanti.~can.cerantibodiesarcusedfor 
J ~3 * 

targetingtt)x1Caaents~.suchasisotopesdrugsandtoxinstocaiicersites~.becausttassystemic 
0 agcnts~.theyalsocirculatetosonsitivocellularcompartmentssuchasthebonem.Inacute 

!r.k '735 -F 

RECTIFIEDSHEET(RULE91)- SiNUS 

intooncologyfield.As
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a 

c~ iphoidandhematopoicticcompartmentsasaflI~jOf radiationinjuiy, thQreISdestiiicuon.OfIva 

rcducinQthe factorinThedcvcdoprncntofsepticorniaandsubsequentdeath.Thus~nmffiodsof 
I;.  

toxiceffectsofcancertherapywhilemamtainirworeven, a efficacyareain.hui:rhdemand.  0 *0 

[0007] Furtheralthowzlismallmoleculesremainimportantdrugsusedinciinics~4In 
"-'I.  

w * 

z, numerouscases~teirtherapeuticimpacthasreachedlimitationsduetoinsufficientcapabilityto 
a reachurgets~lackolspccificity~requirementbrhighdosesIcactinQto .~ 5 andmajorside 

effects. c potencyofthesemolecules a a 

remainsrestricted.bytheirpoorsta.IW.litvU? 
vivotheirrapid A 5 cc; 

excretionandbytheirlowuptakein~tocells. Therefore dcJ.iverv"hasbecomea 
SI 

a 

cn.ticai~~CCCoi*tIiietherapeuticpuzzle~fl~jnewmilestoneshavebeenestablishedto C~tC~S 

I U 

IC] deliverystrategics:(a)lack-oftoxicity, (b)efficiencyatlowdosesinvivo2 (c)easytohandletbr 
a 

therapeuticapplications(d)rapidendosomalreleaseand(e)abilitytoiteachthetarget.Althouuh 
a a strategieshaduiven.muchhopeforacneandcellulartherapics~ihcirclinical 

Its 

4 I applicationhassufferedfromside-andtorucitv~cttects(Gioveretal~'"ThwardsSafe~Nornvirai 
-I.. S.  

e t J Therapeutic(ireneExpressioninHumans 9 'AQJt..RCVeGener.6:2993it)(.2005);XX T hiteheadetai..  
* ~ a 

Ti.:' ~~KnockingIJownBarriers;AdvanV~k siRNA1)ciiverviA½tRevDrmirDiscov.S:I.29~138 
SI 

4 I (2009)). Researcherswereniainlvfocusedonthedevelopmentofnonwiralstrategiesand 

differentmethodshavebeenproposedincludinglipidpolycationicnanoparticlesandpeptide=

basedfonnu.iations~butonl.vafewofthesetechnologieshavebeen.efficienth vimandhav~ 

reachedtheclinicA 

2(3 [OOO8J Thepresentapplicationisdirectedtoovercomingtheseandother a a 

SUMMARY 

-It 

.'n' ~E.-* [0009] pitsc~ntpplicationrelatestoamethodottreatimzasubject 

forcancer.Themethodinvolves 4 rYr * 4 A 

coupledtoafirstcancertherapeuticcomponentandprovidingasecondagentcomprisinga 
secon.dtargetingcomponentcoupled.toasecondcancer C 

therapeuticcomponent.Thefirstand 

second.targetingcomponentshavedifferentbiodistributionsand/orpharmacokineticsin.the 

30 subject.Th.efirstaridsecondagentsareadministerednomorethaneighthoursapartfromeach 
t 

othertothesubjecttotreatcancer.Asaresultoftheadministeringtheamountoffirstand 

secondcancertherapeuticcomponenta andretainedwithinatumorisQreaterthanthe 
S 

* sum.offirstandsecond.cancertherapeuticcomponentinternalizedand.retainedinatumorif 

eachofthefirstandsecondagentswereadministeredindividually.  

#1197476114 

thean.
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I0010I Asecondaspectoftheprcseiitappiication.relatestoatherapeutic a 

targetinQcomponentcoupledtoafirstcancer 
thatincludesafirstagentcomprisingafirst I;.  

p 

th.erapcuticcomponentandasecondagentblendedwiththefirstagent.Itosceondagent C, 

* 

GOrn~F1SCSaSC(XAI.dtargenurzcomponentcoupledtoasecondcancertherapeuticcomponent.The 

r q z, firstandsecon.dtan etiiiocomponentshavedifferentbiodistributionsand/orphaririacol zineticsin.  

subject.  
maximumtolerateddose 

[001i.j ~ihopresentapplication.describesawaN T toovercomethe C 

.3 

a * 

(MTD)ofatargeteda~entinordertoachieveimproved.efficacywithnoincreaseinandan 
4 

Oppottunitytodecrease.itstoxicitV. Thepresentapplicationproposestheuseoftwoindividual 
-I 

IC] taro~etj.n.Qas~ents 9 ratherthanone~.each~rRetiI1othesamemoleculeorthesamecclity 0 Inthis 0 *1' 

approacheachofthetwotargetedagentshasadifferentbiodistributionand/orpharmacokinetics 

fromtheother.Jm.portantlx~thedifferentbiodistri.bu.tioiisandpharruacokineticsofthese 
C 0 

C' respectiveagentsresultsindiffering.,nonroverlappingtoxiciticsofeachofthetworespectivQ 

targetedagents. Whenthetwotargeteda.~zentsa.i:ecombinedin.atreatmentstrategytheresultis 
Ti.5 thatbo=rhduigsconvergesimultaneouslyor a 

sequentiallyatthedesiredtargetsitethereby 
0 

providingaconibinedtreatmenteffect.  

1.00121 Combinedtai'getinQusingtwodifferenttargetingagentseachwithdifferent 

biodistributionsand/pharmacokineticssnovelithasneverbeforebeen.consideredor a 

as 
describedherein.Previousattemptsiv, exampleinthefieldoftargetedradiopharniaceuticais~ 

2(3 havebeenlimitedtouseofasingletargetingagent(e.g.~,asomatostatinreceptortypez(SSTiU 
2)lioand)administeredeitherCI.)ina.itematin~cycles a t 

*tt At ~ = *0 '~ differenttherapeuticmoieties 
* * A 

VYnDOCLXI~TOCPius[I77 
RadiopeptideTherapyWith[ 9 0 .Xf~DOrJ~X]4Q(X tersusqow= Lair 

¶1, DOTA]-TOCinNeuroendocrineCancer',JCT/inOncol30:1.lOCkI.I(36(2012),whichishereby 9 t~ 

S S S 0 

LI incorporatedbyreferencetiiitsentirety)or(2)administeringthesingletargetinv ~ I agen~twithtwo 
0' therapeuticagentstogetherwhereeachtherapeuticagentwasgiveninreduceddosebxt50i~ 

(Kunikowskae ttai.~c$ChntcalRe~ of}kicli.onticiiderjrj rapyofNeu I fl-Iorswith 

9OYIWDOTArIU½TE~idTandem90 177 
xr/. LU~DOrJAr1WLE:WhichisaBetterTherapyOption{ 

FUrU APdA4o1 r J~) 7881797(20I' 1.1)~-I ~x1~i.c.hishereby.3 tnco±porated.1>refitrence 
30 a a t 

initsn.WhilebothtArthesecaedpitHcatonsusedtworadiophaimaceutical 

therapeutics..th.e>zweltlimitedbytheuseofoilyoneLVL~CtflIUag. ta SincethissinWe4-hi) targenwr 
b C.  

I 

at~ntwould..bydefinition.co±ripete~withitselfLwbindinutothetargetmolecule.,thisrequired a -~ t-.  

'I I herespectiveradionuclideeveryothercv&leorredu.cm ~thedosageofeach 
.3 

#1197476114 

witb.aminimumot6weeksbetweencycles(VillardetalTh ~~CohortStudyofSornatostatin~Based
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a i a 

therapeutic ordertoadnirnisier e;' ~j Theapproachdescribedherein 

C's.  

'a, tE >idflIphficdhcre~inwith soh'cSthisproblembsr allowingboththcrapcutilemoictics 
*1j 

radiopb.armaceuricaistobeaciministeredstJmdtaneouSNandatfull.dose1 'Thismethod.also 
canceflandthereforemorn 

allowstbrahiabertherapeuPedosetoreachthetargetsite(c. 2' tIp, 

'a 

w2' efi#kacv.ThiscanbeachievedbecausethcbiodistributionOfthetworespectiveauentsdiffer5 
4~** C, 

theydonotC2tU.SCadditivetoxicitytonormaltissucs~nh benefitalsoallowsforthefirsttirnc~, 
4 

II 

toovc:rcomctheprtoruxibii~tvtoco~admfriistcrtvomWopharmacouticaisWhomcthoror.  
espociallv9  arcattuctirmaximum*V~IcraicddrOstjaJI1~r\-'*1~ 4n.olkr .9OpII.Ofl5 0110mayazhirai.N 

-d 

1110CIULdtti~dose01eitherorboth.a~xentsciowriward~whilestilldeliven.n.~4 agreatertherapetaic 

it(3 dosetotim1  CT. r~cis4 j than.*1 * I Ct F.  

I.OWCHX3.gtherospectix'cdoseofeitherorbothaQents 

[00131 Furilienriore.asdemonstratedbeiow~i.thasbeenfoundthatnotlustan.additive 

dosetotinnorcanboachie;ycdabenefitinitselfbutsynergycanbederivedwherethe 1 totaldose 

totuEflor tintaj)proach i~t~~%t1 CXv~tlilk~ 1Ofitsinchvidu.aiagents.ftisisduetotheant;body 
I.~) aJ.tcnn~1112P.H.YSIOJ.Oa Stumor 

gicai.j3T(Y' t~ 
*851rigofthesmallmoleculeliaandsuchthaithelatter5 

a 

LIJ I2Ikeanditstu.m.orretentionarebothimprovedandpwlonizedtheit5bvdehverniuarteven 
ft 

9 

szrcatcreffectivedosetotumor.  
A.sthechticai 

[0014] detenmnantoftreatmentefficacyisaflinctionofthedose 

deliveredtotheintendedsitc~theapproach desenbedoffersthebenefitofimprovedefficacyasit 

2(3 candciivcwahigherdosetotunnrwithoutexceedingdoso~1inilthn C 0 

,.~ 

tolerability.FurthcrniorcaitOffOITSIJRJoptioll10dccrcasQthedoseotclthQrorboth.componQnts 
S * a 

a! 

relativeIX)eitheragentindividually.  

1.00151 Uscoftwotargetingagentsalsoallowstheuseoftwodifferent 4 

.'n' ~E.-* whichprovidesfurtherpotential.treatmentbcnQfit.Forexampleonemayusetwodifferent 

rad.ioph.aiinaceuticalsawLin ~gs0,increasethecurabilityofihetreatmentasdescribed.hi 
C 

OlkrnoghucetaL~RcIationshipsbetweenIturtorSizeandCurabilityforUniformlyrY.argc~tcd 

Therapywitnbcta~itnh1ttinP.Radionuclides,"JAuL-t -I'IVICCI36:19024909(1995),whichishereby 
.3 

0 Similarly 
incorporatedbyrotetenccinitsentirety. ~ ~' USC@ftXvotar ~. agentswouldallowthe 

30 useoftwo 0 *1 0 

4 9 

cheinothcrapeutic~apro~dnigandtheprordrug'SactivatoradrnQandifsenhancerormodulator.  
2 

Mui.t~picotherconibinattonsC can.be .L.Wdbythoseilmwi.edgcabiQintheart.  

#1197476114 

WI6 ordertoimprovetreatmenttOXiCI1)7andtoierabiii:tvwhilestillprovidingimproveddosing
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100161 ThQapproachdescribedhereinallowsenhancedspecificityoftherapeuticaction 

astheoniysite/sinthebodywherethetwoagentswouldaccumulateincoordinationwouldbe 

thetarQcted I 
~4e) 

2'w BRIEFDESCRIPTIONOFTHEDRAWINGS 

[0017J FIG.Ishoxvsthatwhenmeasuredviacxvivoimagingmicetreatedwithboth 

171w'' plusJ59 '' havethev~reatestnumberofcountswhichexceedsthesianofthe 
C 

tumorsthatgoteitheragent n.  

[0018] FIG.2showsthatwhenmeasuredviaautopsy72hourspost4reatrnentmice 

IU treatedwithboth61.7-Lu' 7 7 plusJ591~L*& 7 7 havethegreatestnumberofradioactivecounts 

wIncliexceedsthesumofthecountsinthetQinorsthatgoteithera.Qcnt CM 

FIG.3showsthe C comibi.n.attonofantibody targeted [0019j iussm.a.nx.~u~e 
.9 

radiophamia~ceuu.caisdeliveredfrom44to65%moreradiation.dosetotumorthantb.esumofthe 
"N' 4 zindividualagentswhengivenindividually.  

15 

DiiTAILEDDESCRIPTiON 

[0020j AfiiAaspectofthepresentapplicationrelatestoamethod.oftreatingasubject 
forcancer.Themethodinvolyes .9 * .9 r~R 

providingafirstagentcomprisingafirsttari~etingcomponent 
0 4 I.' 

coupledtoafirstcancertherapeuticcomponentandprovtdin~asecondagentcomprisinga 

.3) SecOildtargetingcomponentcoupledtoasecondcancertherapeuticcomponent.Thefirstand 

SCtZOfldtar' f~*3 havedifferentbiodistributionsand/or A 4 

subiect.Thefirstandsecondagentsareadministerednomorethaneighthoursapartfrom.each.  

other.,tothesubicottotreatcancer.Asaresultoftheadministeringtheamountoffirstand 

therapeuticcomponentinternalizedandretainedwithinatumorisgreaterthanthe 
rC) sumoffirstandSCtOfldcancer .9 .9 componentinternalizedandretainedinatumorif 

eachofthefirstandsecon.dayentswereadministeredindividually.  

[0021] Asusedhereimthetermsubject"isintendedtoincludehumanandnon-human 
0 4 Non~hurnananinnisincludeallxrcrt.cbrates 9 ep' 

= *0't mammalsan.dnon~ma.mnnis~suchas 
non~humanprimates.sheepdogCOW chicken.s~amphibiansreptiies~.etc.  

S "'5 

rj [0022J I- usedhereintheterm~'treaf treterstotheapplicationoradministrationofthe 
4 firstan.dsecondagentsofthcapplicationtoasubjectei 

x '~' 5 apatient.Thetreatmentcanbeto 

cureheaLalleviateS relievealterrCn1Cdyameliorate, ~S improveoraffectth.ecancerthe 
0 

5';~I niptomsofthecancerorthepredispositiontowardthecancer.  

#1197476114 

Inthe
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100231 AsusedhereintheIenn0 ;~an~cr~aincludesallN ofcancerousgroxvthsor 

011CC)L~CII1Cpl'OCCSSCSinetastaticUssuesormalignantlytransformedcells~. Pssues~.ororgans, 
%rJ ..  

irrespectiveofhistopathoiogictypeorstageofinvasiveness.  & 

[0024] AsusedhereinthetermThiodistributionreferstotheorc~an.sandtissuesto 
w 4 

z, whichadrugdistributesinthebody'.  
4 

L~2' ' [0025J Asusedhereinthetermpharmacokincticsraterstohowlongadrugstaysin 

thebody.  
'I 

[0026] incertain.ernbodim.ents~thefirstandsecondaueritsarcadministerednomorethan 
C, 

7houi's.~6hotus5hours4hours.3hours,2hoursorIhourapartfromeachother.Inone 

IC] embodimentthefirstandseconda~zentsareadministeredsimuitaneousi.v.  

[0027] Regardhtssofthechosentimeofadministrationof'bothagentsthetimingshould 

resultintheamountoffirstandsecondcancertherapeuticcomponentinternalizedandretained 

withinatumorbeinggreaterthanthesumoffirstandsecondcancertherapeuticcomponents 

t andretainedinatumorifeachofthefirstandsecondagentsWereadministered.  

I.:' individualiN'.  

[0028J Inceitainembodimentsthecancerisprostate~wtv~'i, neQroen.docrinecancer 

breastcancernomHodgkin 5 siymphoma~orHodgkin 5 slymphoma.Insomeembodimentsthe 

cancerisaprimarytumor.whileinotherenibodiments~.thecancerisasecondaryormetastatic 

tumor.  

2(3 [0029J I- usedhereinthe"targetinQcomponcnt~isacomponentthatisabletobindto 
c e 

orotherwiseassociatewithamoleculartawe C, ~forexampleamembranecomponent 9 acell 

folatehvdroiaseIelutamatecarboxypeptidase[KandNA.ALADase),orthelike. Afirstan.d 

secondagentcomprisinQthetargetinQcomponentmaybecomelocalizedorconvergeata 

particulartargetedsitefor~n.stanceatum.or~adiseasesiteatissueanor~a pcofeelleL.t 

Assuch.,thefirstandsecondai~ent111~,~ beflarQet-specific)'InSomecases.thetherapeutic 

componentthatiscoupledtothefirstandsecondta.rQetingcomponentsmayexertitsantvcancer 
effectwithouttheneedforreleasefromdiefirstandsecond C 

targeting mnn.inother 

cascs~thetherapeuticcomponentmaybereleasedfromthefirstandsecon.dagentsandaJiowed 

30 tointeractlocallyattheparticulartargetingsite.  
4 

1.00301 Forexamplecontemplatedta.rQetingcomponentsmayincludeanucleicacid 
9 C 

peptidepoiypcphded proteingiycoprc)te1.n.~carbolwdrateorlipid.AtarQetmacomponentmay 
beanaturallyoccu.rnngor * rt'3 flue * 

a'.syntheticliizandforaccl.isuda~L ceptore~ . ~arzrowth.factor 

hormoneLDL*transferrimetc.Atargetingcomponentcanbeanantibody~whichtermis 

#1197476114 

surLacereceptorsuch.asprostatespecificmembraneantigen(PSMAwhichisalsoknownas
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wi/n 

intotidedtoiiiclude antibodyfiu~mentsand/ordcri.vativcs~charactcristi.cpoitionsofantibodies 
"KS S 

p 

r\ 4-"haiIItargotingincuctieswhichcanbeidentifiedforoxampicusingproceduressuchas 

0 .p t 

phagedisplay. Taroctin~componentsmayalsobeatarrz~ctingpept;do, targetingpeptidoim.met&, 0 C, 

4 4 4 

orasmallirioleculexvhethern.aturai1v~occurnngorartificiallycreated(e.  
r t geviachemical.  SYflihesis).  

[0031J Inonecrnbodirnciwthefirstandsecondtar~ctingcomponentsareindependently 
h.J~ octedfromthe~Y1?OUp t ,~ ~ C, 

consistiiwotan or tragmont = aprotci.n.,a 

pcptide9andasm.aIiImolectilo.  

100321 Antibodiesagainstmoleculartairetsontumorsareknown..Forexample, 

IC] antibodiesandantibodyfraQrncntsxvh.ichspcci.ftcaiivbindmarkersproducedbyorassociated.  

9vyitlitumorshavebeendisciosc&interaiia~inU.SC PatentNo.35Q27~I93toHansenand ~L~e *E' 

PatoraNos.4~iiL647~4348~4.361.544..446&45L *~45 8i87O9wid4624,346to 
4,444,74t #9 

Goldenberothecontentsofallofwhicharcincorporatedhereinbyreference4 
t C 

intheirentirety.In paiticuiar9 antibodiesagainstanautigom.C a~ lirniuIIvQVbreast,13rostate 
.. I, 

Ti.:, kidney.bladderovarian.testicularbraim.homatopoicticorlymphatictumorasarcomaora 
S.' 2 5 

melanomaareadvantac used.Antibodiestocancer-relatedantP~en.sarexveliknownto 

thoseintheart.  
[0033] The 

antibodiesofthepresentapplication.mayexistinavarietyofforms 

including..forcxampic~= lycionalantib0dicsflIOHOCIonalantibodics~intraceIlularanuibodioS 

2(3 ("intrabodies"VA antibodyfragments(c~g. 2 . I 5 
~r 

aswell.assmobchainantibodies(scFvtChirnefleantibodiesandhumanizedantibodies(LA 
a t 

LaboratoiyPress1999);l7Ioustonetal.9 ProteinEiwineeringofAntibodyBindingSites: 

RecoveryofSpecificActivityinanAntirDigoxinSingic4hainFvAnalogueProducedin 
I -V Jr 5~ 

.'n'~ .Escnevicliacv;./, ProcA'dti.AcadSti. &?SAS5~~5879~5883(1.988):Birdatab~SingiQ&hain 
-'V 

Antigen-BindingPr~~in~'~&~ t242~4 23426(1988),eachof#iicliisherebytncorporatcd 

byreferenceinitscntiretx~ 
*1 

a antibodiQs.A.  
[0034j ~ .. .~J*r ppiicati.onmax~alsobesxrnthcti.c 0' 

SVTJ~t11QU.C *anhbodvisanantibodywhich.i.s~on.cratcd.usin'recombinantDNAtechnologysuch 

orvxatnpea.aniyexpresbe Aabactenophage. c~' thesyntheticantibody 
I 

Isgeneratedbythesx'nthcsisofaDNAmoleculeencodingandexpressingtheantibodyofthe 
presentapplicationoritosx~ntticsisotan.amino s~quenLc ~agtheantibodx~axvhcrcthe 

t acid spocifiri 

DNAor aminoacidsequencehasbeenobtainedu.sin~syntheticDNAoraminoacidsequence 

technologywh~dhisavailableandwci.1knovviiintheart.  

#1197476114 
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100351 Methodsformonocionalantibodyproductionmaybecarriedoutusingthe 

toclirnqucsdoscribedhereinorarcwciLknownintheart(MONOCLONALANTIBODIES 
PRODUCTIONF.NGINrnuNGANDCliNicAL 1 APPLICATIONS(Mary.A.Ritterand.HeatherNI 

'-at by 

* Ladymaneds..I995),xvhichisherebyincorporatedbyreferenceinitsentirety).Generallythe 
4.*' S 

w 
z, processinvolyesobtaininoiiflmuTlCcoils(lym.phocxrtes)fromtiLespleenctamammalwhichhas 

C., r 

0 4 4.4 
1 beenpreviouslyimmunizedwiththeantiQrnofinteresteniwrinvivoorinvaro.  

[0036j 4.Aiternapvciymonociona.iantibodiescanbemadeusingrecombinantDNA 

methodsasdescribedinifSPatentNo.4~8Io,567toCabillyetalxxiiichisherebyS 

byreferenceinitsentirety. Thepolynucleotidesencodingan~ionoc1ona1antibodyareisolated 

it(71 frommatureB~cdllsorhybridoma.cellsforcxa.mpie~byRT~PCR 4 

usingoiigon.ucleohdeprimers 
I. genesencodin~the I. 4 

isolatedpoi.vnucleotidescimodingtheheavyandlis htchainsarethenclonedintostAtable 

4CXpFCSSIOIIvectorswhichwhetitransfrctcdintohostcellssuchasE.con S.  

cellsChinesehamsterovary(CHO)cei.ls~.ormyeiomartr' 5thatdonototherwiseproduce 
*1* S 'a

ii.:) S A 5 monocionalantibodiesaregeneratedbythehostcells~AI.so~ 
recombinantnionoclonalantibodiesorfra thereotofthedesired a 

speciescan.beisolated 

fromphagedisplaylibraries(MeCaffeityetaLThageAntibodiestFilamentousPhaQc 

DiS~3iayingAntibody 9 * p"A½tnre343;5S~r (1990'YCiacksonetaL~Makiizw 

AntibodyFragmentsusiiv~PhageDisplayLibraries;. A½tvre~52:624-628(1991);andMarkset 

20 al. Bv-Passing immunization.HumanAntibodiesfromV-GeneLibrariesDisplayedonPhaQc~.  
~J 

~1 Biol.222:581597(j991),whi&harchercbxrincorporatedbyreferencein.their e entirety).  

[0037] Thepolynucleotide(s)encodingamonoclonalantibodycanfurtherbemodified 
usingrecombinantDNAtechnologytogenerate c~s tnt 

aiternattv~ ibodies.Forexampletheconstant 

domainsofthelightandheavychainsofahumanmonocionalantibodycanbesubstitutedfor 
e 4 

, 5 thosercoionsofamouseantibodytogenerateachimericantibody.Mternativeiv 9 theconstant 
.'n' ~E.-* a a1  

.3. 0~* -' 

9 oftheliQhtandheavychainsofamousemonocionalantibodycanbesubstitutedfora 
"KS t..  

I polypeptidetogeneratea.fusionaat.ibody.Inotherembodimentsthe 

constanti:cQionsaretruncatedorremoved.toorneratethedesired.antibodyf 
-F 9 S .4% 

~ofamonoclonalantibody~Furthermoresit&directed.orhighAcnsitvmutagenesisot 

30 thevariable region.cartbeusedtooptimizespecificityandattinityofamonoclonalantibody.  

1.00381 Theinonocionalantibodyoftheprosentapplicationcanbeahumanizedantibodxt 
HumanizedantibodiesareantIbodiesthat 4 e 4 

containminimalsequencesfrom.non.~human(e~ 5 .  
S S A 

murine)antibodieswithinthevariable I~.Suchantibodiesareusedtherapeuticallyto 

reduceantigenicitvandhuman anti~mouseantibodyresponseswhenadministeredtoahmnnaxi 

#1197476114 
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a w 

subject.Inpracticehunumizedantibodiesarctypicallyhutnanantibodieswithminimaltono 

nonrhurnan Ahumanantibodyisan tr producedbyahumanoranantibody 
9

havinganaminoacidsequencecolTespondingtoan a"~produced.byahuman) 

[0039] Inadditiontowhole "5 

antibodiesthepresentapplicationencompassesbinding 
w 

z, portit)nsofsuchantibodies. SuchbindingPortionsincludetheflIOflOvaleiltFabfragirients.,.1Ev 
Afragmentsao singi&cininantibodmscFv),andsinQicvariableViiand\ T i~doinains~.andthe 

bivalentiF(ab)2fra~mcits, C - * C 

. . 0= S-scEvdiabodies, tnabodiCS~m.mi.bodics~-p etc. Theseantibody 
A 

fragmentscanbemade1wconventional t.a~, suchasproteolvttcfragmentation 
procedurec~ 

procedures~.asdescribedin.James(lodingMONOCLONALANTI*BODI*ES:PRINCJPLESAND 
DavidLaneANTIBODIES:A.  

it(Ti PRACTICE TiIS(AcademicPress1983)and.EdHailowand. C 
.9 

LAE3ORA.INJR.YMANUAL(ColdSpringHarborLaboratory,1.93Sjwhichareherebyincorporated 
* * 

byreferenceintheirentiretmorothermethodsknownintheart.  
[0040J Itmayfuitherbedcsiitbic~ ) 

especiallyinthecaseofantibodyfragrncnt&.to 
modifytheantibodyinordertoc e scmm.half-lifeThiscanbeachi.eve&.fbi:example, 

* A ~~pi.topcintotheantibodyfragmentbymutationof Jo byincorporation.ofasalvagereceptorbindingc _ J tEL 

4, 

appropriateregionintheantibodyfragmentorb~'incorporatingtheepitopeintoapeptideta~ 
thatisthenfusedtotheantibody1' 9 in Cr 

or ftg., byDNAorpeptide 

ylhs.  
9 9 9 9 

[00411 I-Antibodyirinriicsarcalsosuitable~1 filluse111accoruanceI witnAc me~JE present 
) 9 

A .4 

2(3 application.Anumberofantibodymimicsarcknownintheartincluding.,withoutlimitation 
9- I,, 

thoseknownasmonobodicswhicharedefl.vedfromthetenthhumanfibronectintypeIIIdomain 
0 9 

('0Fn3) c~(KiltetaL,~TheFibronectin v1~ inDomainasaScaffoldtarNovel.Binding 
aL~'Probin@ProteinConforruational 

jvi6fBlot284:114I7--,I151(1998);Koideet .  
InLivingCellsbxrUsingDesignerBinding ~1* Applicationto Estrogen 

'~5 
.'n' ~E.-* Receptor, Proc.Neal.ACUdSd.USA99:1253-1258(2002),eachofwhichisherebya 

a, referenceinitsentiretya~ .9andthoseknownasaffi.bodies~whicharcderived.from 

thestableaipha~heiicalbacterialreceptordomainZ.ofsLtphylococcal .;.  

"131ndingProWinsSelceted.fromCombhiatoLialLibrariesofan.alpha-helicalBacteealReceptor 

0.tJt31!Ld~tU IvatureI5,otechnoi.i.5(8V77t777 2, whichisherebyincornoratedby reference a' 

30 initsentirety).  

1.00421 Thepeptidesusedinconjunctionwiththepresentapplicationcanbeobtainedby 

knownisolationan.d purification.protocolsfromnatm:alsou.rces~canbesynthesizedbystandard 
a 

solidorsolutionphase pepudesynthesismethodsaccordinr~totheknownpeptidesequenceof 

thepeptideorcanbeobtainedfromcommerciallyavailablepreparations.Includedheroinarc 
~1 
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~~IL 

pcptidcssthatexhibitthebiologicalbindingproperticsofthenaPyepeptideandretainthespecific 
0 C 

bindingcharacteristicsofthenativepcptidc. DerivativesandanaloQsofihepoptidea.sused 
a , a 

llCfQifl¶1flCjIlrdCmodificationsinthecompositionidentitv¶an.ddehvitizationofthcindividual 
.3 -..  

.9 ~ * 

aminoacidsofthepeptidciprovidedthatthepepnderetainsthespecificbindingpropertiesofthe 

w2' *1 pepticieExamplesofsuchmodificationswouldincludemodificationofanyoftheamino 

acidstoincludethe I subsiltationinthearomaticsidechainofan .4 S 

cacidderivitizatonoftheaminoorcarboxylgroupsein sidccJiaii~s~fan e acid 
a .9 

containingsuch.aZ~ ~~flasidechairv.substitutionsintheaminoorcarboxyterminusofthe 
4 

peptideiinkas eofthepeptidetoasecondpeptideorbiologicallyactivemoietv~andcvclizaixm 

it(Ti ofthepeptide(G.VanBinstan.dD.~I' '~Backbone a. a 

Anaioo~uestRelationBetweenConfoiirzationandActivitv~Pert/tieResearch5:8~I.3(~992), U, 

whichisherebyincorporatedWvretbrcnceinitsentirety).  
t 

[0043J Inonecnibodimeiwthefirstandsecondtar~ctingcomponentstarQetthesame 

mcdccular t~wttaro~'Forexamplethefirstandsecon.dtargetingcomponentsmaybindtothesame 

I.~) receptor(e .g.PSMA)cxpr bythesamecelltype~ 

100441 frianother ~1 thefirstandsecondtarretingcomponentstargetdifferent 

moleculartargetsonthesamecell~pe~ForexamplethefirstandsecondtarQetingcomponents 

maybindtodifferentreceptors\ g.HERIandHER2)expressedonthesamecoiltype.  
S 

iv, I- 'Er [00451 Asusedhereinmecancertherapeuticcomponent"isanagentoiLoinUlnallon.tYl 

2(3 aQents~thattreatsacelLtissueorsubjcclhavingaconditionrequiringtherapywhencontacted 
c iia, i b~ ryj e componentmaybo~forexamplea 

~ a, 

a U * ~ntcvtotox.rnhormonehormoneantaornisi therapeaticmdionuclid.cchorndUerapcuticzigo 

receptor 4aiita~onisLenzymeorproenzyn"ie *1 4 byanotheragentbiologicautocimeor 
~w

t 

cytokine.Toxinsalsocanbeusedinthemethodsofthepresentapplication.Othertherapeutic 
C - . a 

, 5 aQentsusofii.iinthepresentapplicationincludeantiwiT)NA~anti~RN.Aradiolabeled 
.'n' ~E.-* S 

olwrnucl.eottdossuchas a 9 4 

anti-sonsooligodeoxyribonuciootidesanti~proieinandanti-dhromatin 
C 

cvtotoxcorantimicrobialagents.OthertherapeuticaQentsareknowntothoseskilledintheart 

andtheuseofsuchothertherapeutica%~entsinaccordancewiththepresentapplicationC 0 is 
A 

specificalbycontompJ.atedC 

30 [0046J Inoneembodiment5 thefirstandsecondcancertherapeuticcomponentsare 
0 

independentlyselectedfromthegroupconsistingofaradionuclideandacvtotoxicaQent.  
[0047] inoneembodimentthefirstand/orsecondcaucci:therapeuticcomponent91.5a 

a I 

9 ar~'21SnIA '42Pr~.'43Pr.2 rad.ionticI.tdesoicetodfromthegrou.pconsistingof 8 6 Re9%r 6T Cii~ 
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-II i98,\~5 '99Au,1614's '09Pd9 '83Rd i6QLIo,149Pm,"~'Pni~'51Sm,'5k~d,~~T2Trn.9'6~XTb~175Yb, 

1~ #h I~7 21'ALandcombinationsthoreof 
I/'LuItJ~~~j(fi~ I.I 12 i!!rnSli~25 1 \ ~r* A_ j' IriS~1 ~ ~ NJ1 1 j~3 2 
[0048] Proceduresforlabelingagentswith t 4 

radioactiveisotopesare~encmi1yknownin 

theart.Forexampie~thereareawide geofmoietieswhichcanserveaschelatingligandsand 

z, whichcan.bederivafizedtothetargetiiiocompowzntsoftheapplication.Forinstanccxthe 
I 0 

chelatingligandcanbeadonvativeot~:' ~'~~1=0~tctraazacvc1ododecanctciraa.coneacid(1)0TA), 

t C 

cth.yicncdiarninctctraaccticacid(EIYJA),di.cth.yicn.ctriammepcntaaccticacid(DTPA),andIjm 
IsoihiccyanatotenZy~I~rncthv1~dicitvionetnarninopentaaccticacid A.Thesodielators 

d Li 

4 

ttypicallyhave~i'OtLpSonthesidechainbywhich.thechelatorcanbeusedforattachmenttothe 

IC] tarott.n.Qcomponentsofth.epresentapplication.Suchgroupsincludee 4 g), z~ C, 

beuzviisothiocvanatebywhichtheDOTADTPA~orEDTAcanbecoupledta.~anamine 
V 

groupofthetargetingCoflIpOfldflI.Proceduresforiodinatiiiobioio~iadagentssw&has cr 

antibodicsbindingportionsthereof.~ probesorligandsarcdescribed1wHunterandGreenwood 
S 

Hkh 
~'Proparaton~. ~ I LJCWVA.IVU. IIUIAMAC4Lk '&S±k2'VVLU. XCIJI].L1%JX.EY ~rx %e9 SpQciflcActivity, 

Ti.:, A½awe.144:496496*1. A' S .9, 962)~DavidetaJ c~Protc1nlodinationWithSolidStateLactopcmxidase9 
Bioci'zernSS~/~ C~tC~Snt 

4 $t~ ~13;1014-1021(1974).,anduS.K~ Nos.3K867517IX)Lingand4276210to 
0 

David,~~i~icfiarcherebyincorporatedbyreferenceintheirentirety.Otherproceduresfor 
Fr*1 

q 

J.ua1kkaL!1!~$, iznoi.ogicaiagentsaredescribedbyGreenwoodet -I aL."ThePreparationof143K 

Labelled1-furnan(irowthFit)mioneofIIi~hSpecificRadioactivity)Riocticm.J89~II&I- , 

2(3 (I963); vlarchalonis..'U-YnEnzvrnicMethodforthery JodinationofIrnmunogiobulinsand 
U

OtherProteinsBiochem..1113:299~3O5(j969>and e etal ~USeofLactoporoxidaso 

CataJ.vzcd.lodinationinImmunochemical.~pi~i=i 7 

areherebyincorporatedbyreferenceintheir entirety. Proceduresfor 9 9mTc4abeliiw, are 
describedbyRhodcs~B.etal.~Burchkd,&eta!.(edstIPmorIn;ayl ri 

- ~_# ug:Inc 
-V. U 

*~~~fl**~ .RacuoimmnnochemIc~4~Ii)eteCtiofl0]Cancer.NQwYork:[MiassonIII~- I.23(I982)andthe 

referencescitedthercin9 whicharcherebyincorporatedb~referenco9Intheirentirety.Procodures 
ad 

suita~bicfot'~1~inriabdlingbiologicalagentsarcdescribodbyHuatowichetai.~'~JhcPreparation 

ofDTPA<oupiQdAntibodiCSRailolabQiedWithMetalb.cRailonuclides:anImprovedMcthod.a 

Cfimmnl. *1 7 6514H157(i983jFinatoWiell.ClaJ.II, "CouplingAntibodyWithDTPMan 

30 AitenlativetotheCyclicAnhydri.dejinK.Iz L/Ypihk¶i.Radiat~on35:554K557(I984),andBuckley 
t' A 

etM..,tXnEfficientIViethodForLabcilinQAntibodies\VithIIUn,"FEIBO&166:202r204 

(~984)9whicharchcrQbvincorporatedbyreferencet e 

.9 .fr therapcuti~~ ~pon.entisacvtotoxica' [0049] Inanowercmuowrrieni~.1.1meeai~~ccr ft rt gent 
selectedtrammcgroupconsistingci ~~/ .5 .  

busu1fan~ I.' carbopiatimclIlorainbLIcii 

#1197476114 
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cyclophospham.ide9 ilbsfamidQ~dacarbazineCDTLC),mechiorctiianiin.c(introc~en.mustard), 

IncIphalancamuis{inc(BCNCr)~loinustine(C.CNU), 5rrfluorouracil(5rFU), capccitabiw 
t 

.9 Ytarabiflc(a.ra~C), flu.dara~binedacfinomvcindaunorubicin 
rnethotrcxatc, gern.ci.tabiixxL 
doxorubicin(Adriarnvc 5 4 , ioposidc 

J.1J.IRJA.WILI&FA.1%UpachtaxeL.d.oceiaxcicabazitaxele 

w z, (VP~I6)~vlllbiastiiItxvincristintxvinorelbiiie.,prodnisone.,dcxamethasoiie..tamoxifcn~, 

fuivostrantanastrozoici9 1ctrozoIcinogestirIacetatebicalutamidc15 flutarnideicupro1ide2 
S t 

ii0SC10liii.Jraspam~ina.sCtrQtinomninaytansines~ aunstati.n, pyrrcdobQIIZodi.azeprncis 
C) S 9 Sr S 

d;uocarrn.ycS .4% 

a 

100501 Procedurestorconjugatingbiologicalagentswithcvtotox.icagentssuchas 

chernotherapeuteagentsarewellki~oxvnintheart.Mostofthechemotherapeuticas~ents C, 

GU.lTCfltIV111.USC).9 
J.n.treati.n.gcancerpossessfunctionalr soupsthatareamenabletochemical.  

crossiwikiiu~directlywithanamineorcarboxylgroupofthefirst 9 

targetnvcomponentofthe 

presentapplication.Forexamplefreeaminogroupsareavailableonnwthotrexatc~doxorubicin 
-~ 

daitnorubicim.40sc Er 4 C 4 

0SIde~cispLatin, xTmdcsine~mitomvcin, andbicornycinxviiiiCfree 
Sr .3 j 

ii.:) carboxylieacidgroupsareavailableonnwthotrcxate~.meiphalanandcludorambucil.Th.QSC 

functional~roupsthatisfreeaminoand =7carboxx~iic Aacids~aretar~etsfora 0vanetvofliomo~ 

bifunctionalandhcaero~biftinctiona1chemicalcrossiinkinQaQentswhichcancrosslinkthese 
%rJ 

4 S 

:2tA2~ r drugsdirectlytoafru 1 ~ aminogroupofthefirsttarueimgcomponent.Specificproceduresfor 
V 

conjugatini ctingcomponentswith.chemoffiempeuticagentshavebeen ~cribedandare 
~trg des 

2(3 knownintheart.Bywayofexample, conjugationofchiorambucilwithantibodiesisdescribed 
byFlechnem"TheCureandConcomitant 

4 4 ofMice 
A' BearingEhriichAscitesTumors 

byTreatmentWithanAntibody~Aik~laUnrzAgentComplex," Euronew-i 7OfCancer 

9:741-745CI973);(ihoseetal~"JinmunochemotherapyofCancerwith.~ 

Antibody)'British ~1Adicacdl =1Jotu'rui3e494S.499(1972);andSzckerkeetal "'TheUseof 
.~ 

9 MacromoleculesasCarriersofCvtotoxicGroups 
.'n' ~E.-* A' S 

1 4 S Compl.exes~A T eop~asrnai9~2IP2IS(1972)~whichareherebyincorporatedb~referenceintheir 
V St 

entiretyProceduresforconj ugatrngdaunomvcinandadriamycintoantibodiesaredescribedby 
4 4 Er S atat ""TieCovalentBmdtn~ofi)awiomvcinandAdrianrvcintoAntibodiesWith 

a' 

RetentionofBoth.DrugandAntibodyA~tivitj~~" CancerResearch35:Ii75~I.tSI(I975)and 
V 

30 Arnonetala CancerSzirvcy~I:429-449(I982twhichareherebyincorporatedbyreferencein 

theirentirety.CouplingproceduresarealsodescribedinEP86309516~-'-S. ~ 

9 S 9 

incorporatedbyreferenceinitsentirety.  
a 

[0051] Iiwil.1be '3tt* r - thattheexactdosageofthefirstandsecondauentsotthe C, 

J a 

application.i.schosenbytheindividualphysicianin.viewofthepatienttobetreated.In~enerai., 
ma.  
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dosageandadministrationarcadju.stcdtoprovideaneffectiveamountoftheagenttothepatient 
~I¶, bcingtrcakd.Asuscdherointhe 4 ~ cffrctiveamount.ot'anagontreferstofirnamountnecessary 

tocii.c~tthedesiredbi.oiooicairesponse. Asxviiibeappreciatedbythoseofcwdinarvskillinthis 
a .3 

arttheeffectiveamountofagentmawvaryd epeiidftwonsuchfactorsasthedesiredbiological 
w 4 

z, endpoint.thedrugtobedeliveredthetargettissue.therouteofadm.ini.stratioii.etc.For 
-I -I 

exampletheeffectiveamountofagentcontainingananti~canccrdruQmightbetheamountthat 
resultsinareductionintimorsizebyadesiredamountoveradesired C 

periodoftime.Additional 
factorswhich.maybetakenintoaccount* the 9 4 

SI J 09 

*1 

genderofthepatientbeingtreated~diettimeandfrequencyotadministration;dnti~ 

o combinations reaction sensitivitiesandtolerance/responsetotherapy.  

[0052] Ingeneraldosescanranuefromabout ;ro aboutj4~JoftheMTDofthL 
9 

targetedagentwhengivenasasingleagent.Basedupontheconipositiolithedosecanbe 

deliveredoncecontinuously.suchasby .4 contInuouspumporatperiodic rv.Dosagemay 
S S 

C 

beadjustedappropriateivtoachievedesireddmaicveis~locallyoryin.intheevent 
*1~ .3~ .3 

Isinsufficientatsuchdoses~evenhirzherdoses(oreftectivehigher 
71.5 thattheresponseinasubject~ 9 .4% 

dosesbyadifferentmorelocalizeddeliveryroute)maybeempiox~edtotheextentthatpatient *1 

tolerancepeimits.ContinuousiVdosingoverforexample,24hoursormultipledosesperday 
S 

systemiclevelsofcompounds.  alsoarecontemplatedtoachieveappropriate 4 

inaxiniumtolerateci 
IIIoneCflIbOdiiflCiItthecancertherapeuticcomponenthasa 9 

_ maximumtolerateddoseofthecancerthera. is 
2(3 doseandthe 0 paneccmpon~nS &nunlsmlcc 

thesubjcot.Becausethebiodistributionandpharnucokineticsaredifferentforthetwotarottin~ t C, 

4 9 C C components.th.ci.rtoxicitiesasindividualdrugsarenon~orminimallyoveriappino Asamsuit~ 
St 

theincreased 9 additiyedosetothetargetsiteisnotaccompaniedbyacommensurateincreaseCin 

74 

.'n' ~E.-* Inan 9 embodiment.lessthanthemaximumtolerateddoseofthecancer 
, 5 [0054] 

therapeuticcomponentisadministeredtothesubject.Whenthetwoagentsofthepresent 

applicationarccombinedinatreatmentstrategy.theresultisthatbothagent.sconverge 
9 e 

(sinuiltaneouslyorsequenti .3 )atthedesiredtargetsitetherebyprovidin~a.5Vfl.CIMOSIStIC 0* & 

.4% A treatment(XTCCL.andDc'cau.setuetherapeuticcomponentotthefirst agents 

30 C ' S subject.  

1.00551 inoneembodimentthefirstand/orsecondagentisasmallmoleculeconjuQatcd 

toaradionuclideLu~andi.s administeredinaz~weekcycleatatotal.doseof'about300to900 
'U', 

-~ r50.375 2 

mCi(ii.0~333GBq).stickasadoseofMJCI,375 2 ~400,425450,47550O~600.700 

800or900mCitotalina2weeky.Inanotherembodiment 9 thesmai.lmoleculeconjugated 
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toraclionuclide uT T isadnhin.isterQdat6-weekintervalsorbetween4to8-xveckcyclesor 

longer.Inthiscasc~.eachdoserangesfrom5~(Y9~OGBq(i35r243rnCi).  

[0056] in .ppracn.cm.g* themethodsofthepresentapplicationtheadministeringstepis 

earnedouttotreatcancerinasubjcci.Inoneembodiment.asubjecthavingcancerY selected 
w 4 4 mb * 4 q z, pnoi:totheadmiiiisteiingstep. Suchadministration~ Ccarriedoutsystemtcailvorviadirect 

4 
A orioca.iadministrationtothetumor 4 Bywax7 ofexamplesuitablemodesofsystemic 

Fr C

administrationinclude, withoutiimitation~,orallytopicallytransdeim.alivi~arenteraily~ 

S rmaiIvintramuscularly* i.ntrapCritoneal137. tntravenotisiv~subcutaneous137. orbyinLanasal 
a instillatton.Wvintmcavitaiyorintravesical . ~intraocuiariyintraarterialy 

A 5 

IC] i.ntralesioiiaiiy~orbyapplicationtomucousmembranes.Suitablemodesoflocaladministration 
C, withoutkmitationcatheterizati.qoni a 

mplantauondirectinjectiondernial/transderm.al 
* 4 4 

application.,orportalveinadministrationtomAewinttissuesorbyanyotherlocaladministration 

- ~ Fr 

4 

agentw~l.lvar> 7 dependimzonthetypeoftherapeuticaocnt(e.g.~an.antibodyoraninhibitory 

Ti.:~ nucleic S molecule)andthediseasetobetreated.  

100571 Theagentsofthepresentapplicationniavbeorallyadministere&tbrexample, 

withaninertdiluentor withanassimilableediblecatcr~oritmaybeenclosedinhardorsoft 
9 

shellcapsuies~oritmaybecompressedintotabletsJ, c~rtheymaybeincorporated.directlywith 
S 4, 

thefoodofthediet.Agentsofthepresent 4 *1 4 

2(3 mannerincorporatedwithinsuchdevicesastime-releasecapsulesornanotubes.Suchdevices 
afford.flexibilityrelativetotimeandd.osaitt. Fororal. 4 4 

therapeuticadministratiowtheagentsof 
4 4 

capsules J uspensions.SN/flipsandthe . Suchcompositionsandpreparationsshould 
4 C C containatIeastC).Ti24oftheas~entaithouNilowerconcentrationsmaybeeffectivean.dindeed 

in V 

optimal tue ottheagent these ~~ ~' ofcoursebevaried.andmay 
I74~L? 9 4, 

convenientlybebetweenabout2%toabout60%ofthe a 

4 wei~%htoftheunit.Theamountofan 
4 

aQentofthepresentapplicationinsuchtherapeuticallyuseflulcompositionsissuchthatasuitable 

dosagewillbeobtained.  

[0058] X~fhentheagentsofthepresentapplicationareadministeredparenteraliw 
C-. ~ 

30 solutionsorsuspensionsoftheagentcanbepreparedinwatersuitablymixedwithasurfhctant 

511011ashvdroxx~1 Dispersionscanalsobepreparedinglycerolliquid 

polyethylenealxrcoisandmixturesthereofin.oils~Illustrativeoilsarethoseofpetroleum 
vegetableor 4 S 

svntheti.coriginforexamplepeanutoilsoybeanoilormineral.oil.In 

generaLwatersalineaqueousdextroseandrelatedsugarsolutionandglycolssuchas 

#1197476114 

thepresentapphcau.onmayrcincorporatedxvith:21 1 *'ttipientsandusedintheformoftablets



WO2022/072293 PCT/IJS2021/052271 

~45~ 
a 

propyleneglycolorpolyethyleneglycoharcpittcfl7cdliquidcarriersparticiilarivforinjcotabic 
-S 

SOIUIIOIIS.LJndcrordinaryconditionsofstoraQcanduse.,thesepreparationscontaina 
* 

i~s~~vai*vetopreventthe~roxNth.ofmicroomanisrot.  
[0059] Pharmaceutical.fornml.atiOIlS a * 

suitableforinjedab1.euseincludesteiiIeaqueous 
w 4 z, SolutiOnsOfdispersionsandsterilepowdersfortheextemporaneouspreparationofsterile 

4 

injectablesolutionsordispersions. inallcasestheformmustbesterileandmustbefluidtothe 
* 

extentthateasysvnnoabilityexists.Itmustbestableundertheconditionsofmanufactureand 
~ & 

. * 4 storageandmustbepreservedagainstthecontamrn.atin~actionofrnicroor~anism.s~suchas 
C) *0 

4 andfungi.Thecarriercanbeasolventordispersionmediumcontainingforexample, 

110 watcr~ethanoL.poNroi(ea.gAvccroipropyleneszzi.vcohand.liquidpolyethyleneglycol), a.  

mixturesthereof.andvegetableoils.  

[00601 Whenitisdesirabletodelivertheagentsofthepresentapplication r 

I 

theymaybeformulatedforparontoraladministrationWvii g.~bybolusinjectionor 
continuous * S * e * * 

m.tusion.Fonnulationsforin.jeatonmaybepresented.inimitdosagefonme.a in 

Ti.:, ampouJesorin. q~ a coniamers5 withanadded * 

suchformsassuspensions~. solutionsoremulsionsinoiiyoraqueousvehiclesandmay * 
0 

formulatorya.gent.ssucha.ssuspendinostabilizingand/ordispersingagents.  
[0061] intrath~~al 

nraperuon~aC. ar~ administrarionoftheagentsofthepresent 

appi~cationcanalsobeachievedQsingintusionpumpdevices. Suchdevicesallowcontinuous 
2(3 infusionofdesiredcompoundsavoidingmultipleinj * I 

ectionsandmultiplemanipulations.  

[0062j inadditiontotheformulationsdescribedpreviousivtheaQcntsmayalsobe 
C, j 

actuwformulation.smaybeformulatedwith 
formulatedasadepotpreparationa. Suchlong A 

lymeneorhydrophobicmaterials(forexampleasanemulsioninanacceptableoil)or 

i.es1ns~-J orassparinglysolublederivatives~-J forexampie~asasparinglysolublesalt 
.'n' ~E.-* to 

, 5 [0063] According embodimentthecancerisprostatecancer.  

[0064] Inanotherembodimentofthisaspectoftheprosentappli.caiioitwhenthecancer 

isprostatecanccr~thefirstandsecondtargetingcomponentstargetthePSMAreceptor.  
-J 

[0065j Asusedhcrcin~TSMA"orprostat&specificmembraneantigen"proteinrefers 
tomammalian 'IA 

PgJ\ . preferablyhumanPSMAprotein.PSMAisalsoknownasFolate 

30 I-IvdrolaseI~Thei.oiwtranscriptofPSMA.enaAesaproteinproductofaboutI00---120kDa 

molecularweightcharacterizedasatypeIItransmembranereceptorhavingsequencehomology 
thetransferrinreceptorandhavingNAA.LADase C S 

activity(Carteretl.~Trostate~Speciftc 
MembraneAntigen9 

Isa1-lydrolaseLI WithSubstrateandPharmacologicCharacteristicsofa 

#1197476114 
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-I Neuropeptidase"Proc.Nat!.Acca.Scz.USA93:749aam75 3(I996)~whichishQrebyincoiporakd 

byrcrfcrcnccinitsentirety 

[0066] Iiian alternativeembodiment.timfirsttar2Qtinocomponenti.sai~SNIA.receptor 
-I -C, 

antibodyor a * a 

antigen.bindingportionImliereofandthesecondtargetftwcomponentisaPSMA 
w 2' receptorbinding *1 pepridoorPSMAreceptorinhibitor.  

a 
[0067J APSMAreceptorantitodx;isanantiOoctvtintinteractswith(c bindsto) 

a 
PSMApreferablyhumanPSMAprotein.PreferablythePSM.ALreceptoranPbodxrinteracts 

a ofPSMA.~Q~~T a 

*can tYlA.UtvLtO~t~ik~'~ALJJ&JAS&tILL!4! LIU!LbQt!1! . &e~theextracciJulardomainofhuman 

PSMAlocatedataboutamino a a 

acids44--ISOofhuman.PSMA(aminoacidresiduescorrespondto 
10 thehumanPSMA~disclosedinU.S.PatentNOa A ~)38a866awhichisherebyincorporated 

S -I -I & 

a 

byreferenceinits a )a PSMAreceptorantibodiesareknownintheart(Goldsmith.ci., 

"TargetedRadionuclideThempytor~ A * .f in -Ii:herarduacNteciearAltdicine617428 

-I.  

(R.Baumed.2014),whichisherebyincorporatedbx'referenceinitsentirety). Exemplary 
- S -F 

C -U.-- r**~ 'm.dE99(IVkvartat 
PSMAreceptorantibodiesinciudc~butarcnotlimitedto 9 TSPI.,1415aJ5;3~~ & 

S -. ./ 

Ti.:~ aJ..,~CO1TIpaiTTh.vcAnalysisofMonocionalAntibodiesAgainstProstate~spccificMembrane 
'I 

Antis en(PSMAY'11wProstate74(16):1674~9O(2.014>,whichisherebyincorporatedby 
referenceinits a 

entirety).  
a 

r*,ci~ [0068] ThePSMArevLptorinhibitormayincludeanylipidscarbohydrates~ 
a .., a 

poiyiiucleotides, fi poiypeptidesoranyotherbioiogkuorganicormori~amcmolecules 

2(3 whichinhibitthe functionoftbePSMAreceptor.ExemplaryPSMAreceptorinhibitorarc 
a a knOwnintheartincludebutarcnotlimitedtoPSMA61I ~PSMA~1&TDCFBC~DCFPyL 

x j 

a a 

acidanalogs(Lutjeetal.a~~PSIN1ALigandsforRadionuclideImagingandTherapxrofProstate 
CancerClinicalStatusiJ~erarostics5(12):13S8~1401(201¾;Haberkorneta1a~."NeW 

2 * *1 

- e 
A 5 Stratc%~icsinProstateCancer:Prostatc~SpccificMembraneAntigen(PSMA)L~wand.sfor 

.'n' ~E.-* C, C) 

.9tkagJ.flnJnandincrapyC/in.C-; Res. \ 'p 

22(1.*'3;9-15(2021(4.whicharcherebyincorporatedby 
reference I 

111theirentirety) 
[0069j in~neembodimentthefirst a Ct{0 romthe 

tar~ctngcOmpOnentisan.antibodyscl.e~ 
a a 

groupconsistingofJ59iJ4LS J5335andES)Q, whileth.es~ .dtargctinucomponentisapeptide 

30 selectedfromtlr40 / of -I vqd~A DCFP/LQlilianlate
I-~S* 

urea~ivsineanalogs - )pentanedioicacidanalogs, 
,, phosplioramidateanalogs~2-~(phosphinvirnethyI 

andotlicrPSMA.Iigands/i.nhibitors/pcptidcs.  
a I' t V"~V 

[00701 Inone agents -~ 'Luor ~'5 Acandthesecond 
'LwPSMA61 PSMA orPSMAJ&T~ 22 %kca Either 

agentis1-%IVIA61.i~~' .S 

#1197476114 
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agentmaycarry~alphaora®raemittingmctlOfluCllaQtCSu1tiiH~I.'illa .~ )fPairssuchas~ 

alpha/alphabeta/betaalpha/beta.orbcta/alpha.Inanotherembodimentthetargetingagents 

may earn7 otherclassesofcvtotox.icaQcnts(ca drugortoxin)wellknowntothoseintheart.  
a.  

[0071] Inanotherembodimentofthepresentapplicationthecancerisaneuroendocrine 

w2' cancer.iNeuroenclocrinecancersinc1ude~butamnotlimitedto~carcinoidtumors.. 9 

Insulinorna~VIPorna.sornatostatinoma~thyroidcarcinomaMorkelcell C 

C oftbeskim.tumoroftheanteriorpituitarymeduilarycarcinom.a parathvroidtumorthvmusand 
& 

A' 

med.iastinalcarcinoidtumor~.puimonarvneuroendocrinetumorp adrenomcdu.iJ.aiytumor 

pheochromocvtom.a.Sch.wannoniapara~~"K lioma.,-. neurobiastoma.-I andurinaryt tract 
d 

carcinoidneuroendocrinecarcinoma.  
[0072] Inaccordan~Q -p this r)~C~t~) 4 

aspLv fthepresentapp1i.cation~inoneembodiment.the 

firstandsecon.dtars etiiit~componentstargetthesomatostatinreceptor.  
Its 

characterizedandtumors 
[0073J A*tleastfivesornatostatinreceptorssubtypeshavebeen C 

e crt a' 4 sstiSSt2a 
can.expressvariousr~.. orsubtxT o~~SonntostatinReceptorSiib~ 

j sst3andsst5 A 

ExpressioninHumanPi.tui.tarwGastroentcro~Pan.creaticand.Manimarvtumors; 
4(Poinpan.sonotmMINAAnalysisvvi.tuReceptor "KS aphyi/nt.J.(Tancer70:530-537 

~*1 ~*1 

som.atostatm aacs inin.~, ~c~po. ~pesaiI.owinu 
4 and exhibit to subtv 

4 

precisetarQetin~ofapeptideanaio~tospecificdiseasedtissues.  
it 

20 [0074J Inaccordancewiththisaspectoftheapplieation~thefirstandsecondtar~cting 

componentshaveatleastonebiologicalactivityofnativesomatostatin;preferablythisactivity 
4 

cell.Manyr sL~uch.wialoQs 4havA.n.~biological.activityareknown~u~dhavebeendescubedf 

exampic~inLJ~S.PatentNo.5770,687toHornikataixVS.PatentNo.~S~7O8 rtC 

.'n'~E.-* VS.PatentNo0 ~,75O499toHoeocrcial:US.PatentNo. , ~~,675toMcBrideetaic:UISC 
-a' it~ 

gPatentNo.  PatentNo.r ti ~ 63toCoyetatU4 ~"~* e PatentNb.559L894toCoyetatU4 
p ...  

51373~ItoTayloretab PatentNo~49iDt642toCoyeta!;U.S.PatentNo~6017509to 
C- - 9 

Dean.;WO98/47524toHoffmancial.;andUSC PatentNoI CA H0/UK 
a' a' ..  

4 A 4 

Isherebyincorporatedbyreferenceinitsentirety.  
4,.  

30 100751 inoneembodiment5 thefirstandsecondtaurretin~componentstargetthe C 

somatostatin 4 

[0076] inanotherembodimentofthepatsentapplicationthecancerisbreastcancer.  

rt'3 -p [9977] Inaccordan~~ 1ithtLusemoocilment01tuepresent 9 4 

breastcancerthefirstandsecond targetingcomponentstargettheITIER.receptorfamily.  

#1197476114 

Istheabilitytospecificallybindtoasomalostatinreceptoron.asornatostatinrcccptortearinu
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100781 Firstandsecond/ asxvellastargetingandtherapeuticc@niponcnts~aW 

dcscribcdabove.  

[0079] IIIanothcrembodimentoftImprescntapplicationthecancer0 
Isnon~Hodgk.i&s 

Lv~rnph.oma.  

w2' [00801 IIIaccordwicewiththiscmbodiincntwhenthecancerisnon-Hodgkins 

lvi = 

Fr nphornathefirstandsecondtargetingcomponentstargetCD2O.  

[0081.j inanotherembodimentofthQpresentappJication.thecancere - disease.  

[0082] jfl 'SCt anecxvfththisembodimentwhen 12 ttcYanV risHodgkin'sdiscasc~the 

firstandsecondtartttins componentstargetCD30.  

ito [0083] Anotheraspectofthepresentapplicationrelatestoatherapeu.ti.c 0 4 

q afirstagent compnsmgafirsttargetiirwcomponentcoupledtoafirstcancertherapeutic 
q 

componentandasecond ~- ntblendedwiththefirstageiit.iThosecondagcnt(xirnpfl.SCSa 
secondLtrgctingcomponentcoupledtoasecondcancer 4 

therapeuticcomponent.Thefirstand 

sccon.dtargetingcomponentshavedifferentbiodistributionsand/orpliarrnacoktnoticsin.a 

Jim) subject.  
100841 Firstandsecondav~entsasxvellas 4 

, A 

describedabove.  

[0085] Pharmaceutical. a * * * 

.~, U, 

* VA presentapplication.canincludeapliarniaceuticailyacccptabiccarrierasuescrrneu U, ' (fr~k)flQ or 

2(3 nnrcactivea.gcniwandasuitabledeliveryvehicle. Suitabledeliveryvehiclesinclude..butare 
S 

notHmitodto~vimsos~bactcna 9biodCoradabicinicrosphcros~microparticiQs, nanoparii.ci.es, 
S 'a 

4 

[0086J oneembodimentofthepresentapp1ication~UICphannaceuticalcompositionor 
fonnulationcontaininganinhibitorynucleicacidmolecule(e.g.,siI?~N!Annkwzuic)is 

.'n' ~E.-* encapsuiatQdin.alipi.dformitiaPontoformanucleicadd~Iipi.dparticleasdescribed.inSampleet 
aL.~Ratanal 9 

DcsuznofCationcicLipidsforsiRNADelivery Nu~areBiotech.28:1.72476 

(2010),\k~O2OI1/034798toBunwrotatai.~W02%9/III658toBuincrotetaLand 
W020it0/1.05-'s, C)13ur0=CYC)tata].I, whicharcherebyincorporatQdbyreferenceinthQir C 

.5- .3 

[0087] Tnanotherembodimentofthepresentapplicatiom.thedeliveryvehicleisa 

30 nanoparticle. A 4 

varietyofiian.oparticiedelivery'vehiclesareknownintheartandaresuitablefor 
deliveryofaninhibitoroftheapplication(seee.g~,vanVierkenetalS., ~'Miiilti-ftarntionai 

NanoparticicsforIk1mou~vT!arQctcdi7)ruszzDeilvervaExpertOpin.E)rixgDcliv.  -0 
t-I 

4 

3(2j2O5~216(2006),whichisherebyincorporatedbyreferenceinitsentirety).Suitable 
a ad 

4 4 4 

A .4 nanoparriclosincludexvithoutlimitation.,poiy(betararninoesters)(SawickietaL~rNanopaiticic 

#1197476114 

hposornes~.coJiagenminipelicts.andcochicates.
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DciivcrvofSWcidcDNAtorEpithelialOvarianCancerCcliTherapyAdvFtp. I Biot 

62 .z09r2 xvhichfSherebyincorporatcdbyC' .Yb [Cl illitsentii'ctyj.  

poiYQthyidnJmm.e~aiPpo1y(cthvkbflei~ copolymers(Parketa].3, tadabic 
Polveth.yieniminci~aiPPoiyr 55 ~¶ I 

~(ethylenegiveol)CopolymersAsNovelGeneCarriers.IContro! 
w * z, .Rc/easeI05(3):367-80(2005)andParket .~ IntraturnoralAdministrationofA ItP~KITENIN 

shRNArLoadcdPEIraitnPEGNanoparticIcsSuppresscdColonCarcinomaEsLtbiished 
=9 "J.Akiuosci.NdnotechnologyiO(5):~~ 3(2010)9xvhicharchereby 

SubcutaneouslyinNIicQ~ U C80 
S U * 

incorporatedbyrofetenccintheircitrety), andliposome~cntrappcdsiRNAnanoparticicc 

(Kennyetal.,~Nove1MultifunctionalNanopaiticie viediatessiRNATi~iinorDeliveiy, 

sualization.andTherapeutic~ ReductionLuVtvo~32Control.Rel&rxscI.49(2):III.- II6 
* 

1)I~I),xvhichisherebyincorporatedbyreferenceinitsentiretN7)4 Othernanoparticiedelivery 
4-.' S.  

vehiclesstAtableforuse4Inthepresentapplicationincludemicrocapsiiienanotubodevices 

disclosedinLT. S. PatentPublicationNo. 2010/0215724toPrakashetalwhichishereby 

tincorporatedLw Ct..-' C~fltitsQfltWCtNT 

a" 

Jo [0088] Tnanotherembodimentofthepresentapplicatiom.the * 
4 C 

Iscontainedinaliposoinedeliveryvehiclea Theterm.'liposOinemeansavesiclecomposedof 

amphiphuliclipidsarrangedinasphericalbilaverorbiiavei's.Liposornesarcunilarneilaror 
qJ 

iriultilarneliarx~es1cieswhichhaveamembraneformedfromalipoplillicmaterialandanaqueous 

interior.Theaqueous portioncontain.sthecompositiontobedelivered.Cationicliposoines 

2(3 possesstheadvantageofbcingabletofusetotheccliwaiLNon-cationicliposomesalthough 

notabiQtoifisoasQfficiQntlywiththQcciiwalLarctakenupbymacropliagesinvito.  

biode~radabilitx~~incorporationofawiderangeofwaterandlipidsolubledrugs;andthex~afford 

S
t  -

protectiontoencapsulateddruQsfrommetabolismanddegradation.Importantconsiderationsin 
4 

.'n' ~E.-* theprQparationofJiposomeforniulationsarcthelipid.surfacechargeVCSIdQsizeandthe 

aqueousvolumeofthcliposomes.  
activeingredientstothesite [0090J Liposomesarcusoftiltbrthetransfer~wtddeliveryof . 4 

- It-f 

BecausetheIiposomalmQmbrafl.QisstructurallysirniiartobiolowealmembranQs, 
withthecellularmembranes 

xyLemliposoiriesarcappliedtoa9 9 theliposomesstarttomerge U 

iiposom~ cellpRWrCSSCS~theliposomalcoiitentsareemptiedinto 
30 andasthemergingQLf the Cs r~rid 

theccliwherethe C 

activeagentmayact.  

[0091] Methodsfor 9 posomesforuscintheprc~~~4~ mci.udQthose prcpannoi 

disclosedinBangham.atal...~Diffiasion ofUm.val.entIonsAcrosstheLarnellacofSwollen 

Phospholipids JiVAn.Riot.1 (1965);UJS.PatentNo.i6Y~~*F.J ~996toHswU.S.Patont 

#1197476114 
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No.556' toLeociaL;LS.PatentNo.5,885 - ~It)Hollandeta].zUSPatentNo 
A A 

5631,237toDzau&KanodaandU.S.PatentNo.5115&t421toLouQhrcv4alwinchare 
~-# ~/ 

herebyincoiporated r * byreferenceintheirentirety) 

[0092] InanotherembodimentofthepresentapplicationthedeliveryvehicleisaV 
w *1 4 4 niPbjtorvnucleicacid 

vector.ViralvectorsareparUCulai~lvsuitableforthedeliveryof:i 

moleculessuchassiRNAorshRINAmoleculesbutcanalsobeusedtodelivermolecules 

encodingan eanti~integrin4C aiitibodxr Suitableo*~no vectorsC twithoutlimitation.  

aden 9 vectors~adeno~associatcdviral , retroviral , lentiviralvectors~and 
4 

herpesviralvectOrS.  

10 [0093] A.denoviraiviralvectordeliveryvehiclescanbereadilypreparedandutilizedas 
j 

describedinBerkuer.Developmentof 9 V 

(iencs5*~Bk4echniaucs6:616-627CI988XRosenfeldetal.,~'Adenovirus~McdiatcdTransferofa I 

Recombinant I I 1.2 2~r :43 
hlfla It-, EpitheliumItVivo)'LSU/C/ICCzw? P434 

PemeaudetetaLandWO93/07282to 
(1991),WO93/07283 CurieIciaLWO93/06223to C 

inth.ei.rentirety.Adeno~associaiedviral 
ii.:) Curie1etal.,whichareherebyincorporatedbyreference4 4 S 

a, 

deliveryvehiclescanbeconstructedandusedtodeliveraninhibitorvnucleicacidmoleculeof 
Cr' 

thepresentapplicationtocellsasdescribedinShietaL"Therapeutic C -'V 

S.  

Death r *V'9 

Recepior~5Si.n.gie&hainFixedVariableRegionPreventsTumorGrowth.i.nMi.ce~ 

Cancer ~ , 66:1194&53(2006);Fukuchicial ~'AiitPAJ3Siivde&hairtAntibodyDeliveryvia 
. C 

20 AdenorAssociatedVirusforTreatmentofAlzhcimersDiseage" = Dis.23:502-511 
C 

(2006);CLattoijocatal~~'DuaiJanzetInhibitionotVIIV-IInVitroby~'vkansofanAd.eno~ 
S Associatedvirusliti-xrmsenseVector.&tenc&*~ 'Mt 58:1.4854488(I99? Ponnazhaganetale~ 

4 4 

"SuppressionofII*IunianAlph.a4ii.obin(ZieneExpressionM~edi.atedbytheRecombinantAdeno~ 
MeW1797 andZhouetaL 

Virus2i3asedAntisenseVectors~.JEtv. -II njj 

I 

9 p S jfk 
.'n' ~E.-* ~'Adeno~associatcd\ T irus§Medi.atcdTransductionan.dEwrhroidC.eibSpQ~ Expressionofa 

as 

HumanBeta-Giobin(ienc~2~a'I GeneTher.3:2saw,.-2Zz=~ 1996)~whicharcherebyincorporatedby 

referenceI 
Intheirentirety.ThvivouseofthesevehiclesisdescribedinFlotteetaL'~Stabiein 

C C Rco 
vjyoExpressionottheCysticFibrosisI.ran.smcmbranc(ionciucta.nce = .gtilatorWithanAdono

& 

S AssociatedVirusVector. 90:1061310617 'p (i993'~andKaplitietaL.  

30 "L.on@~Tenn.GeneExpressionandPhenotypicCorrectionUsingAden.o~~AssociatedVirus 

VectorsintheMammalianBrain"NdrureGenet.8:148453(1994)~whicharehereby 
9

9 

incoiporatedbyreteronceinmeirentirety. Additionaltypesotacienovirusv~~torSarcdescribed 
a 

4 inUS.PatentNO.6,057155toWickharnetaL;UCS.PatentNo~6.033.908toBoutetaixUS.  
A A A A 

PatentNo.6,001557toWilsonetaixU.S.PatentNo.%994J32toChamberlainetaL;U.S.  

#1197476114 
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Patent.No.5.981225toKochanekCEal.;U~S.PatentNo.5~885.8O8toSpoonerCt81Karid1JJ.S~ 
-S ~ ~~1 ~~1 ~*1 -S 

PatentNo.:~A ~871227toCutEwhicharcherebyincorporatedbyreferenceintheir I 

[0094] Retroviralvectorswhichhavebeenmodifiedtoforminfectivetransformation 

sys-teniscan.alsobeusedtodeliveranucleicacidmoleculetoatargetcell~Onesuchtypeof 
w 

z, retroviralvectorisdisclosedinIPSOPatentNo.~,849586toKnegleretal.,whichishereby 
I S S 

incorporatedbxireference. Othernucleicaciddeliveryvehiclessunabieforuseinthepresent 
C S 

applicationincludethosedisclosedinU.S~i~atentPublicationNo.200702191.~StoLuetal 1 , 

which.isherebyincomoratedbyreferenceinits 9 . w 

S.  

100951 Reo~ardiessofthetx ofinfectivetransformationsx?*sternemployeditshouldbe 

itXL! taractedfordeliveryofthenucleicacidtothe C cel.ity 9. r S 

clusterofcells(e.g~,cancercells)ahi~rhtiteroftheinfective 9 transformation I. can.  
S J Pt 

injecteddirectlywithinthesiteofthosecellssoastoenhancethelikelihoodofcciiinfection.  
rfl infectedcellswillthenexpresstheinhibitorvnucleicacidmolecule .4 S 

targetingtheinhibition 

ofinte~n.n.ex.press1.on The expressionsystemcanturthercontainapromotertocontrolor 
A A 

:' reuulatethestrengthandspecifici.t~ofexpressionofthenucleicacidmoleculeinthetargetPssue 

orcell.  
S 

1.00961 Effectivedosesofthecompositionsofthepresentapplicationvarydepending 

upon.many tLmc *typeandstageofcancermeansofadministrationtarget 
9 

site5 physiologicalstateofthepatientothermedicationsortherapiesadministered.andphysical 

2(3 stateofthepatientrelativetoothermedicalcomplications. rFreatir~entdosagesneedtobetitrated 

EXAMPLES 

Thefoiiowm~e examplesareprovidedtoillustrateembodimentsofthepresentapplicationbut 
'C) they no 
L*J ~*1 areL1~' means toliflhit115SCOpQ~ 

~:xanipIe1.r MiceTreatedwithBoth617~Lu 1 7 7 piusJ591~i~u' 7 7 HavetheGreatestNumber 
Di'CountsMeasuredViaIPxVIVOImagingWhidiExceedstheSumofthe 
TumorsThatGotEitherAgentAlone 

Mi [0097] this C study 

In animal C,- * ~ofmicewereimplanted.withLNCaPtumors(in 
S 

Matrigel)with@8tumorspergroupC Afterthetumorswereestablishel.oneuroupwasmiected 
'I ~ .- ~ ~w 

J59i-~LtO', pits I/ 

andJ59i~Lupw/S 

#1197476114 

tooptimizesafetyandefficacy.
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II I5OpCi/200HLpermouse 
2. PSMAa6ITLuI77  400pCi/200HLpermouse 

1~~ 'IT" 33 ~AS9t=Luh17 +PSMA~617~Lu~I l5OpCi+400uCi/200u mLpermouse 

w 

RadiolabolingbothPSMA~6Ti7an.dJ59IallowedbothtobetrackQdindividuallyaswellasthQir 
j 

totalxvhon.combtncd.Allmice~vorc* 4 

aSiemensInveondedicatedanimal.  
* *1 

mtLitifllodaii:tySPECT/CT.Coaxtal.CTima~esxvereacciuiredforanatomicalandattenuation 

radioactivitxrwithinthetumorsat informationpriortoeachSPECTacquisitiontomeasurethe I 

=, 4,Qt ci72hourtimepointsafterinjen.SPECT~m.agcsWQYCrcc~onstnictcd.ushwthe it] theI tan 
Shemens0%KF abzorithmxvithcorrectionsforscatterattenuatiom.dccamand 1 7 7 Lu * 

5 ClTIiSStIOfl 

spQctnAflLThemeanliLlinborofcountswithinth.ctumorsineach~- (YIi~andtimepointwas 

I. .1 

calculatedandplottedTHeinlaQi data.measuredanactivityconcentrationinBq~rnLof 
turner: 

I 
h 

__________________ Ihr 4hr 24hr 721w h 
nunnun nunnunu Eununnunnun punnunnunu~ Ia 

h h 
h h 
h 
h flm NiC0 *) _____________ 2~i95i5 14.05634 49.579591 JS9IONLY ___________ uris 
h h 
ft I 
h h 
h 

h PSMA617ONLY h 29.54551 3O~62378 27.09825 12.480651 
h h 

SnSUMSUMSUMSUMSUMSUMSUMSUMSUMSUMSUMSUMSUMSUMSUMSUMSUMSUMSUMSUMSUMSUMflfl~SUMSUMSUMSUMSUMSUMSUMSUMSUMSUMSUM SSUMSUMSUMSUMSUMSUMSUMSUMSUMSUMUS SUMSUMSUMSUMSUMSUMSUMSUMSUMSUMSUM USSUMSUMSUMSUMSUMSUMSUMSUMSUMSUM 

h h 
h h 
h h SummationofPSMA617± h h 
h h 
h 

h J591 ~2~8i893 C I 
hh '1 4.15459 621)6024 
h h 

SnSUMSUMSUMSUMSUMSUMSUMSUMSUMSUMSUMSUMSUMSUMSUMSUMSUMSUMSUMSUMSUMSUMflfl4~nunnunnunnunnunnunnunnunnunnun nnunnunnunnunnunnunnunnunnunnunus sunsunsunsunsunsunsunsunsunsunsun ussunsunsunsunsunsunsunsunsunsunnut 

h h 
h 

h h PSMAS±t+i59i(meimLired) hh 58.10495 77.34706 8445413 94s65056I 
h h 

SnSUMSUMSUMSUMSUMSUMSUMSUMSUMSUMSUMSUMSUMSUMSUMSUMSUMSUMSUMSUMSUMSUMnutnunnunnunnunnunnunnunnunnunnunnun nnunnunnunnunnunnunnunnunnunnunus sunsunsunsunsunsunsunsunsunsunsun ussunsunsunsunsunsunsunsunsunsunss~ '5 

[0098] hi} that~caPSMAT6J74 1 uj[5 7~alonehad.aiP~h 
C,*= uptakeatIhourthatthcn 

diminishedovertime.~-asplottedinFIG.I. ConverselyThosetumorstreated.withJ5914~utTThad 
£f 

relativelylOWcountsJ butacontinueItsincreaseovertimeforThefull72hourtiinefranic.  

I I I plustheJS91ThulIt 
I I/n/usJ59714177hadthe 

20 tumors The3rdjigv~jpofan~n~aist1~atyvcrctrcatQdyyithboth6jTJu-ciPWt=V 
-t 

greatestnumberotcountswhich.in.fact 9 cxc~dodthesumofthetumorsthat~ot * a~cni 
L~ ;ner'Yx~thatisi reaterthanthesumoftheparts(HG.2). To 

~ . "ieeh.nCTthedefinitionofsva 
confirmtheaccuracyofthisexperiment.whichwasbasedoncx 1 

VivcirnaQingdeterminations 
C t e 

weredonebytumorharvestatnocropsyfollowedbydirectcou.ntIniz~offfiQrad.ioactivit~within 
a 

* 

r theprcxtiousivimagedtunwrsandcaiculatmicountspernwottumor.  

[0099J I- theDay3tumorharvcst~themeancountspermgminorincactiofthegroups 
t S 

isShOWflJRthetablebelow(andFIG~2)furtherconfirmingtheirnag~in~results) 0= 

usussussussussussussussussussussussussussussussussussu uussussussussussussussussussussussussuss~uuussussussussussussussussussussussussussussussussuuur~uussunsunsunsunsunsunsunsunsunsunsunsunsunsunsunsunsunsunsunsunsunsunsun 

]7] h mru~-um F in 
h TI~PSMA~6iT-Lu Treatment: JMJLLU* h r&EVIPrU1I~LU LflUcLU 

--------------------------------------------------------------------------------------------------------------------------- a-----------------------*~------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
h 
h Meancpm/mg~~tJqp.~p, h 36,708 
h 

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- JE~-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

#1197476114 

rfl dottedlinefeprosentsthesummationofthecountsinthe617-Li;kmku, -I ~
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Example2-- MiceTreatedwithBoth61TLU' 7 7 plusJ591~LuIt77HavetheGreatestNumber 
ofCountsExceedingtheSumoftheTumorsThatGotEitherAgentAlone 

I0100I InthisWIIrnaIstudmxvhidhisa q theimagingstudydescribedin 

4;.~:~ ExampleIwhenthe imagingwascompletedat72hout'stheanimalswerenccropsie&.the 
S.  

C e 

tumorsharvestedwc@hedandcountQdin.ascinPilationcoimtertoderivetheamountof *0 

4 177 ratcactivitv had2.24o1dthe 
c~ ncrrug(cpm/mg)oftumor.ThetumorstreatedwithJ591In 

countsofth.oscThinorsthathadgottenPSM~k~6I 7~'alone(FIG.2).FVh tumorstreated 
* tocombinationhadcounts48%greaterthanthesumofeachofitsindividualcomponents~ 

I0 meetingthedefinitionofsynergy(FIG.2.). Thephysicalcountingofihetinnerradioactivity 
~1 

confirmedtheresultsobtainedbyimaging.  

Example3-. TheCombinationofAntibodyPlusSmallMoleculeLigandTargeted 
0 DeliveredFrom44to650' oreRadiationDoseto 

15 rjj9  ThantheSumofthe2individualAgentsWhenGivenindividually 

1.01011 Aseriesofexperimentsweredonetodetemiinetheradiationdosimetrydelivered 
CWR2*2'~~IqandPC3~PSMA.~pos(bxr 

to3differenthumanprostatecancermodels(1NCai~ n~ &n~ 

transfection).3differenttreatmentr&~inien.swereused~617-Li) 7 7 alone,159NL*u' 7 7 aloneand C 

2(3 tilecombination.p~ ~flalltimr~ a eriments xp describedhcre~.eachanimalgotonedose.Dosimetry 
C

calculaijonswerebasedonsequential.tumorS (asdescribedaboveinExample1% 

CumulatedactivitywascalcuJatedandabsorbeddose C * 1 'Ludoseinformation 

findingsdemonstratethatinthe3xenograftmodelwthecombinationof ~T pj~J5 small 

r S 

.'n' ~E.-* 9 /0WlOfCradiationdoseto 

, 5 moleculeligandtanzeted.radiopharmaceulicaisdeliveredfrom44to650/ 

* tumorthatthesumofthe'~ individualagentswhengiven.individually(FIG. 31.r 

[01021 'a ~JIIYI V. 9 

hereinitwillbeapparenttothoseskilledintherelevantartthatvariousmodificationsadditions 
:5 :5 :5 

substitutionsandthelikecanbemadewithoutdeparhnufromthe 9 a S 

spiritoftheinventionand 
inventionasdefinedintheclaims 

30 thesearcthereforeconsideredtobewithinthescopeofthe 4 

whichfollow.  

#1197476114 

fromtheTVledicalInternal.RadiationDose(MIRD):RadionuclideDataandDecaySchemes.The
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XVHATISCLAIMED: 

II. A.methodoftrcaunizasubjectfor rt ~ 3 r.saidmethod ~9 
2 comprisirw~ 

providingafirstagent . a *1 c'.r~~ 

ct)rflpris1n(~afirsttargetingcomponentcoupledtoafirst~ 
Ilicrapouticcoinponont; 

zr a .p ~' 

2' providingaseconda~entcompn.sirwasecondtargetin2componentcoupled.toasecond C) *0 

cancertherapeuticcomponent.whereinthefirstandsecondtargetingcomponentshavedifferent 
2 

biodistflbu.ti.OflSand/or * a 9 

phannacokirieticsinthesubied'and 
C 

administeringthetwstandsecondaQerttsnomorethanculthoursapartfromeachother S 0*

tothesubjecttotreatcancer5 xvherern~.asaresultofsaidadministcrinutheamountoffirstand 
I.' U :econdScancer *1 *1 therapeuticcomponentinternalizedandretainedwithinahLrnorisgreaterthanthe 

I 

sHinoffirstandsecondcancertherapeuticcomponentsinternalizedandretainedinatumorif 

eachofthefirstands~ondas~entswereadministeredindividually C) j 

2~ ThemethodaccordinctoclaimIwhereinthefirstandsecondagentsare 

I5 administerednomorethan6hoursapartfromeachOther.  

'c-s 

ThemethodaccordingtoclaimI.. whereinthefirstandsecondagentsaiv 

administerednomorethan4hoursapartfromeachother.  

cc) 4.p Themethod.accordin.'toclaimI 
~whereinthefirstandsecondagentsare 

q 3 aCitfliflbtelit(1 thafta 

ft ThemethodaccordingtoJaimI. whereinthefirstandsecond.agentsare 
administeredsimultaneously.  

4 

25 

6~ 1] methodaccordingtoclaimI~whereinthefirstandsecondtar2eting 
a a 

componentsareindependentlyselectedfromthegroupconsistingofan.antibodyorantigen 

bindiiIV~fragmentordehvativethereofSt aprotemapept~deandasmallmolecule.  

:47J I Themethodaccordino claimIWhereinthefirstandsecondtargeting 

I * .C) 

componentstaruetthesamemolecuJar get.  

#1197476114 

, hoursapartfromeachoilier.
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-'er 

S~ TIIQmethodacc@tdin~gtoclaim1~whereinthefirstandseeond gC oting 

componentstametdifferentmoleculartarQctsonthesameccli.  
'rJ 

~,#C) Themethodaccordingto~iaimI. whereinthefirstandsecondcancertherapeutic 
-I 

w [C C~inaxiniumtolerateddose~and~themaximumtolerateddosesofthefirst 
componentseachhay~ 
~u~dsecondcancertherapeuticcomponentsare 1 9 

QIV=dllduringsaidadministering.  

itC' Themethod.aceordiri'toclaimj whereintheffrstandsecondcancer A 

therapeutic 

componentseachhaveamaximumtolerateddoseandlessthanthemaximinntolerateddosesof 

it(Ti thefirstan.dsecondcancer C *cr 

therapeuticcomponentsarcgivendti.riiiosaidadministerinrz~ 

II. ThemethodaccordingtoclaimI q thefirstandsecondcancertherapeutic 
St 

0 

componentsareindependentlyselectedfromthegroupconsistingofaradionuclideanda 
C 

cytotoxicagent.  
it~ 

I2A TIICmethod r4 iu '~ whereinthefirstand/orsecond~ er 

therapeuticcomponent.isaradionuclideindependentlyselectedfromthegroupconsistingof 
I ~6 Re.9 0 Y6 T Cu'6 9 Er'2 1 Sn '4 2 Pr,'''Pr 9,'9 9 Au, , I 66Dv166J-ft~ 

-3 , .5 5 

149.Pm'51 Pm,'5 3 Siri,~Gd'T 2 TmI6 9 Yb,'7 5 Yb~~77 LxiIO5p4~±J.J.AgIrE' 225 ~J7~fl~ 
S A A ~ St 

2(3 I;'2 

A'Pb21~andcombinationsthereof 

therapeuticcomponentisacytotoxicas entindependentlyselectedfromthegroupconsistiimof 

*1 *1 _S -'I 

J) 9 C 

.'n' ~E.-* (DTJC) 9 mechioretharnine(nitroocnmustard),meiplialan.carrnustm.e(13C.NU),lomustine 
.9 

(CCNIJY5-fluorouracil(5~FUTtcttpQciain.Q, S U 

fludarabine~.dactinornvciwdaunorubicimdoxorubicin(Adriamycin)~idambicia.mitoxantrone 
S **5 

C C C 

paclitaxci~docctaxei.aCabazitaxci, etoposide(VP.- I6), vinb].astinCVincflsrinevinorelbinc 

prcdn.isonedexamethasonetamoxifentu.ivestrarft.2 anastrozoleetrozolc. ~egestroiacetate~.  

30 bicalilianiideSt fiutaini*de~leuprolide serelinL~~asparaginase.tretinoinmax~tansines a 
A St S 

0 

pvrrolobenzodiazepines~duocarmycins~andcombinationsthereof 
~.5 *1 

1.4. Themethodaccordingtoft j .9 9 

#1197476114 

J~3~ Themethod.accordin.'toclaimIIwhereinthefirstand/orsecondcancer
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I5~ TIIQmethodacc@tdin~toclaim.IIwhereinthetirsiandsecondtairetint~ 

S C 

I 

COrn~OIICflistarL~cttheprostatefl speciiicmontranoantigen(PSMA)recoptor.  

1.6. ThemethodaccordingtoJacimI=~ whereinthefirsttargetiirwcomponentisa 
w PSMA *1 * * 

receptorantitxxlvorantigen "KS portionthereofandthesecondtargetingcomponent 
t' 

S 

isa.PSMAreceptorbindingpeptideorPSMAreceptorinhibitor.  

J~7~ ]Yhemethod.accordir,.'toclaimIKwhereinthefirsttargetingcomponentisan 

antibodyselectedfromthegroup S A F- ~ S iridE99.whilethesecond 
C S S 17PSMA.J&T~ 

it tarottj.n.Qcomponentisapeptideselected.fromtheoroupconsistinaofPSMA6I, .9 a 

12)C.FBCDCFPyL 1.utamate~-u.rea~l)rsincanalogspLosphoraniid.ateanalogs,3__ 

(phosphinyimethv1)pentanedioicacidanalogsandotherPSMA . peptides.  

j!I 'LuorJ591IL8~ 7ft0methodaccordin2toclaimILKwhereinthefirstagenti.s159 ~i.47,el 

ii.:) 2 2 5 Acandthesecondaizen~tisPSMA61'-- 'T 7 Lu.,PSMA i-In W~IIL* M~.  

2 't.  

I.C) Themethodaccordingto~iaimI.whereinthesubjectisahuman..  

2(320 ThemethodaccordingtoclaimIwhereinthecancerI '-"C'r.  

21 Themethod.accordin.'toclaim)ONA7hereinthefirstandsecondtaructing 

componentstargetthesomatostatinreceptor.  

.'n' ~E.-* zzn~* Themethodaccordmotoclaim21. C 

, whereinthefirstandsecondtargetirw 

componentstarnetthesoiriatostatinreceptois2(SSTR~2)irm.  Cr 

p-'s,~' ThemethodaccordiiwtoclaimYEwhereintheneuroendocrinecancerisselected.  
con.sistin.g ~ S gastrinoiriainsulinoma.~lucagonoma~VTPoma~ 

tuos~. ~C, 

S Cl.C~ iII S *1 

30 soniatostatmomathyroidcarcinomaMerkel~ carcinomaoftheskirt.tumoroftheanterior 
I 

pituitary~meduilarycarcinomaparathyroidtumorthvnmsandmediastinalcarcinoidtumor 
qJ 

puimonaryneuroondocHfletumor~adrenornedidIaix T tumor.pheochromocytoma~Schwaimoma.~ 

panganc4iovaaneurobIastoniaandurinaixtractcarcinoidneuroendocrinecarcinoma.  
C, 'I 

#1197476114 

.9 C,



WO2022/072293 PCT/IJS2021/052271 

~~*"2IL 

~4EEnt'I 

24 TIIQmethodaccordinctoclaim.I J 

whereinthecancerisbreastcancer.  

25. Themethodaccordin~:toclaim24,whereinthefirstandsecond C targetiw 
componentstarc'tttheHERreceptorfamily.  C, S 

w 

2' 

26 ThemethodaccordingtoclaimIwhereinthecanceri non~HodgkinaS 

Lya" rnphoma.  

27. Themethodaccordingtoclaim.26~whereinthe"'4 andsecondtairetintr 

C, "KS 

IC] componentsta.nzzet [).  

whereinthecancerisHodukin'sdisease.  
2.8. ThemethodaccordingtoclaimL 4 

St "KS 

p ~ihemethodaccordiiwtoclaim28awheitinthefirstand.second S targeting 
Ti.:~ componentstargetCD3O.  

28. Themethodaccordingtoclaim1 0 

whereinthefirstandseconda.gent.sare 

4 

2(3 29 rJwhmethodaccordingtoclaimIwhereinthefirstandsecondtargeting 

3C)A Atherapeuticcomposition 4 

afirstagentcomprisingafirsttargetinQcomponentcoupledtoafirstcancer 
4 

.'n' ~E.-* theta componentand 
4 A * 

asecondauentblendedwithsaidfirstagentsaidsecondagentcomprisinua 
secondLtrgetingcomponentcoupledtoasecondcancer 4 

therapeuticcomponent'whereinthefirst 

tarQePno~componentshavedifferentbiodistributionsand/orpharmacokineticsina.  

subiccl.  

30 
32. The 3 4 I, 

therapeuticcompositionaccordingtoclaim31whereinthefirstandsecond 
4 S C 

ta.j2et.nQcomponentsareindependentlyselectedfromtheoroupconsjstino~ofanantibodyor a 'I 

bindingfrat~m.ent A aprotein5 apeptideandasmallmolecule.  

#1197476114 

componentstargetacancerccii.membranemolecule.
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33 ThQtherapeutic SCOifl~3OS1t1Ofl*1 accordin.gtoclaim319whereinthefirstandsecond 

cancerthcrapcuticcomponentsarcindependentlyscicc~tcdfromthegroupconsisting~rf a 

radionuclideandacytotoxicaocnt.  
ci 

w2' 34 '1110therapeuticcompositionaccordingtoclauniAwhereiiithefirstand/or 

therapeuticcomponentisaradionuclideindependentlyselectedfromthegroup 
, 1.-I coi~si.stii~oot8 6RCa~Y67 itiJc~i 1 4 2

pji i4apr'9 8Nita, S 
16~*~It'09Pd~,a, 188Rd 

I66DvA 661~io. -"Pm14 '~3Sni 1 5 

=C% 
T 2 Trn~6 ~Yb~1 7 5Yb.~7 7 Lu,'0 5 pj~'''Au 1 3

ij 

~ p 

a 

225~kc227TI~i~2'2Pb9 21'AtedAdcombinationsthereof 

10 

therapeut.ccompositionaccordingtoclaim31xvheremnthefirstand/or 

S cancertherapeuticcomponentisa cytotoxrcagentindependentlyselectedfromthei~roup 

consistingofbusuifrmncisplatimcarboplatinchiorambucil, w "~~P11~spliarnide~ifosfarnidc 

dacarbaxinc(113171C)~mcchiorothamme(nitroszzcnmUstaid), inciphalancarroustum(13CNU) 

Ti. *1. . , cxriarabino 
a~ 

In~doXCRib1GW.(Addarnx~ciii)~idarubiCiii.  
(ara~C)12 11Qdarabinedactinoniycmdaunorubic4 -I 

0 initoxantrono~paolitaxeI~doeetaxeI~cabazitaxeIctoposide(Vi~~I6),vinbiastrnevincxistine 
2 r I~ I~ 

V~U@reibi.n.&t, preduisone, m. moe.fidyestrant.anastmzoeettee.ine~estrol.  
Weh.noin~.maytansines, 

acctatcxbicalutamideiThtarnide~I.cuprolidegoscrelinLrasparaginase, * A 

9 

2(1 auristatins, pyrroiobcnzodiazcpincs~duocarrnvemsL ~andcombinationsthereof 

componentisaPSMIAreceptorantibodyorantigenbindiiwportionthereofandthesecond 
C 

tarQctingcomponentisaPSVIAreceptorbindingpeptideorPSMAreceptorinhibitor.  
'5 

.'n' ~E.-* 

37. The q V 5. 9 

thcrapcut.ccompositionaccordingtoclaim36xvheromnthefirsttargctino 

componentisan anubodvselectedfromthegroupconsistingofJ591,1415,J55~andE99while 

thesecondtamotingcomponentisapoptideselectedfromthegrou.pconsisttnizzofPSMA617, 
PSMAI&.TDCFBCDCFPYL * bfl 

aS ~4ulamatctrea~lysineanalogs, phosphararnidateainious 

30 (phosphinyimetlwt~ 1)pentan.edioicaci.dwialogs, dodierPSMA.i.igands/in.hibitors!peptictes~ 

"S 4 e 

4h1~ 0. Inctherapeuticcompositionaccord.motoclaim3(~,whereinthettrst is 
J5919~~LA:orJ59i2~ 9 PSMA P%~M PS 

Is = ~-* A6i722 1A~~ MA 

J&T~'77LuiorPSMAi&.T~" 5.Ac* 

#1197476114 

36. ~fl therapeutic aCOfllj)OS1iJ.Oflaccording( 319whereinthefirsttar~Qtin.g
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