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COMBINATION OF PARA-AMINOHIPPURIGACID (PAH 

------ )ANDRADIOLABELED 
COMPLEXES FORTREATING CANCER 

Thepresentinventionrelatestothefieldofradiopharmaceuticalsforthetreatmentofcancer, 

I0 inparticulartocombinationtherapieswithradiopharmaceuticalsforthetreatmentofcancer.  

Radiopharmaceuticalsaredrugs, which contain radioactive isotopes(radionuclides).  

Radiopharmaceuticalscanbeusedtotreatvariousconditions includingcancersblood 

disordersandhyperthyroidism.Inradiopharmaceuticaltherapyofcanceramoleculelabeled 

15 witharadionuclicleisusedtodelivera toxiclevelofradiationtodiseasesites.Therebythe 

moleculeisusedto"target"thediseasesitee.g.specificcancercellsforinstancebybinding 

specificallytothetargetedcancercellsorbyaccumulatingbyawidevarietyofphysiological 

thespecificityofcancertargetingwiththeknownantitumoreffectsofionizingradiation.With 

20 radiopharmaceuticalsnotonlytheprimarytumorsitebutalsoitsmetastasescanbetargeted.  

Thechoiceofthemoleculethatcarriestheradiationtothetumorisusuallydeterminedbyits 

/ 

selectivityandaffinitytothetumorstargetstructuressuchasantigensorreceptors.Evenifa 
targetstructureisnotselectiveforacertainkindofcanceroverexpressedtargetstructuresare 

ofinterestbecausetheyallowthedeliveryoftheradionuclidecomplexinhighconcentration 

25 tothose(overexpressing)targetcellswhileleavingothercells(withnoorminorexpression 

only)essentiallyunaffected.Radionuclidesareusuallylinkedtothetargetingmolecule 

throughchelatingagents.Therebystrongcomplexeswiththemetalionoftheradionuclicle 

canbeformed.  

30 Radiopharmaceuticaishaveshownefficacywithminimaltoxicitycomparedwithalmostall 

othersystemiccancertreatmentOptiOnS.intherecentyearstheFDAapprovedvariousnovel 

mechanismscharacteristicofneoplasia.Accordinglytheraclionuctidecomplexcombines
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radiopharmaceuticaltherapies(RPTs):thewemitterRadium-223( 223 Ra)forbonemetastases 

ofcastrate-resistantprostatecancer,[177 Lu]Lu~DOTATATE(Lutathera t)forthetreatmentof 

somatostatinreceptor(SSTR)positivegastroenteropancreaticneuroendocrinetumorsand 

11311]kmIBG for malignantpheochromocytoma and paraganglioma. Otber approved 
5 radiopharmaceuticals include 153Sm-EDTMP (Quadramet®, which uses 

ethylenediaminetetramethylenephosphonicacid(EDIMP)aschelatorbindingsamarium

I53throughsixligands),strontium-139-cblorideforpalliationofbonemetastases 9 0Y-loaded 
I 

microspheres(whichmaybeglassbased(TherasphereTM)orresinbased(SIRaSphere~)),and 

yttrium-90ibritumomabtiuxetan(Zevalin®)fortreatingindolentB-celllymphomaandrelated 

10 cancers.  

Despitetheefficacyofradiopharmaceuticalsinthetreatmentofcancerthedevelopmentof 

biologicalresistancetotheseagentswhichmaybecluetooutgrowthofcancercellswithlow 
ornotargetexpression/ 

p.  

mustbeconsidered.Moreoverforcancertherapeuticsgenerallyan 

15 increaseinefficacyinparticularwithregardtoreducingordelayingtumorgrowthand 

extendingsurvivaltimesisdesired.  

Para~aminobippuricacid(PAH)isaderivativeofhippuricacidthatisnotnaturallyfoundin 
humans.Itisknownasdiagnosticagentinthemeasurementofrenalplasmaflow in 

20 particulartomeasureeffectiverenalplasmaflow(ERPE)andexcretorycapacity.PAHwas 

alsodescribedtoreducenephrotoxiceffectsofcisplatin(Natochineta!.,I989,Comp.  

E3iochem. Physiol Vol. 94C, No.1 pp. 115-120). Unpublished patent application 

PCT/EP2020/062950 disclosesthatPAH reducesnepbrotoxiceffectsofradiolabeted 

compounds.  

25 

InviewoftheaboveI itistheobjectofthepresentinventiontoovercomethedrawbacks 

outlinedaboveandtoprovideanovelcombinationof(i)aradionuclidecomplexand(ii) 

paraaaminohippuricacid(PAH)forthetreatmentofcancer.Inparticularitistheobjectof 

thepresentinventiontoprovideanovelcombinationtherapyforradiopharmaceuticals, 

30 whichincreasestheefficacyofracliopharmaceuticalsincancertreatment.  

I
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Thisobjectisachievedbymeansofthesubject-mauersetoutbeiowandintheappended 

claims.  

Althoughthepresentinventionisdescribedindetail 1 i~istobeunderstoodthatthis 

5 inventionisnotlimitedtotheparticularmethodologiesprotocolsandreagentsdescribed 

hereinasthesemayvary.Itisalsotobeunderstoodthattheterminologyusedhereinisnot 

intendedtolimitthescopeofthepresentinventionwbichwillbelimitedonlybythe 

appendedclaims.Unlessdefinedotherwisealltechnicalandscientifictermsusedherein 

havethesamemeaningsascommoniyunderstoodbyoneofordinaryskillintheart.  

10 

Inthefollowingtheelementsofthepresentinventionwillbedescribed.Theseelementsare 

listedwithspecificembodimentshoweveritshouldbeunderstoodthattheymaybe 

combinedinanymannerandinanynumbertocreateadditionalembodiments.Thevariously 

describedexamplesandpreferredembodimentsshouldnotbeconstruedtolimitthepresent 

15 inventiontoonlytheexplicitlydescribedembodiments.Thisdescriptionshouldbe 

understoodtosupportandencompassembodimentswhichcombinetheexplicitlydescribed 

embodimentswithanynumberofthedisclosedand/orpreferredelements.Furthermoreany 

permutationsandcombinationsofalldescribedelementsinthisapplicationshouldbe 

20 otherwise.  

Throughoutthisspecificationandtheclaimswhichfollow unlessthecontextrequires 
/ 

otherwisethetermIIcomprise",andvariationssuchas[IcomprisesII and"comprisingII~ willbe 

understoodtoimplytheinclusionofastatedmemberintegerorstepbutnottheexclusion 

25 ofanyothernon-statedmember'I integerorstep.Thetermiiconsistof'isaparticular 

embodimentofthetermcomprise"whereinanyothernon-statedmemberintegerorstepis 
I 

excluded.InthecontextofthepresentinventionthetermIIcomprise'encompassestheterm 

IIconsistof".Theterm1~comprising"thusencompassesIat aswellas//consisting"e.g., 

acomposition'ifcomprising"XmayconsistexclusivelyofXormayincludesomething 

30 additionaleeg.,X+Y.  

considereddisclosedbythedescriptionofthepresentapplicationunlessthecontextindicates
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ThetermsIIaII arid"an"and"the"andsimilarreferenceusedinthecontextofdescribingthe 

invention(especlailyinthecontextoftheclaims)aretobeconstruedtocoverboththe 

singularandthepluralunlessotherwiseindicatedhereinorclearlycontradictedbycontext.  

Recitationofrangesofvalueshereinismerelyintendedtoserveasashorthandmethodof 

referringindividuallytoeachseparatevaluefallingwithintherange.Unless 
a 

indicatedhereineachindividualvalueisincorporatedintothespecificationasifitwere 
a 

individuallyrecitedherein.Nolanguageinthespecificationshouldbeconstruedas 
indicatinganynorvclaimedelementessentialtothepracticeoftheinvention.  

10 Theword"substantially"doesnotexclude"completely"e.g.,acompositionwhichis 
// substantiallyfree"fromYmaybecompletelyfreefromY. Wherenecessarytheword 
// substantially"maybeomittedfromthedefinitionoftheinvention.  

Thetermlitabout// inrelationtoanumericalvaluexmeansx+20%,preferablyx±10%, 

15 morepreferablyx±5%,evenmorepreferablyx+2%andstillmorepreferablyx±1%.  

20 Inafirstaspectthepresentinventionprovidesacombinationcomprising: 

(a) aradiolabeledcomplexcomprising(I)aradionuclicieand(ii)atargetingmolecule 
linkedtoacbelating ,and 

agent 

(b) para-aminohippuricacid(PAH);orasaltorcarboxylicacidderivatethereof; 

foruseinthetreatmentofcancer.  

25 

Thepresentinventorshavesurprisinglyfoundthatcombinedadministrationofaradiojabefed 

complexandPAHevenfurtherincreasestheanti-tumoreffectsoftheracliolabeledcomplex.  

In particular tumor growth was even further reduced/delayed as compared to 

raciiopharmaceuticalmonotherapy.Likewise incombinationwith PAHevenfurther 
'p 

30 increased survivaltimeswereobservedascomparedtoradiopharmaceuticalmonotherapy.  

AccordinglycombinedadministrationofradiopharmaceuticalswithPAHsurprisinglyeven 

furtherimprovedtheanti-tumorefficacyofradiopharmaceuticals.AsPAHwaspreviously 

CombinationofPAHandaradio/abe/edcomplexfortreatingcancer
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knownasdiagnosticagentinthemeasurementofrenalplasmaflowandasnephroprotective 

agenttoreducenephrotoxicsideeffectsofcertainmedicamentsitsefficacytoimprovethe 

anti-tumoractionofradiopharmaceuticalsasfoundbythepresentinventorswascompletely 

Unexpected.  

5 

Asusedherein/9 theterm/,combination"referstoanykindofcombinationofitscomponents, 

inpa~icuIar/toanykindofcombinationof(a)theradiolabeledcomplexand(b)PAH(ora 

saltorcarboxylicacidderivatethereof)andoptionallyanyfurthercomponents.Inparticular 

thecomponentsofacombinationareprovidedand/oradministeredtogether(i.e.,ina 

10 combinedmanner).insomeembodimentsthecombinationmaybeakit(e.g.,comprising 

thecomponentsinan(atleastpartially)separatedmanner).Inotherembodimentsthe 

combinationmaybeacomposition(e.g.,thecomponentsmaybecomprisedinasingle 

composition).  

15 

Radiolabeledcomplex 

Radiopharmaceuticalsmaycomprisenonmetallic(organic)radionuclides 1 C,13N,15Q 
1241,etc.)orradiometals(e.g.90Y,9 9 mTc/ 1111n,131.1,67Ga/9 68Ga/9 64CuI 

I 6'Tb!225Ac,44Sc,47Sc 
/ 

orasametalcomplexitismostlyrequiredto 
a 

conjugatetheradionuclide/radiometalwitha 

targetingbiomolecule("targetingmolecule")sothattheradionuclideiscleilveredtothetarget 

sitee.g.thetumortissue/ inatargetedmanner.ThetargetingmoleculescanI e.g.,besmall 

organicmoleculespeptziclesmonoclonalantibodies(rnAbs)ormAbsfragments.Theyserve 

25 asthevehicle("carrier"/9 "targetingmolecule")tocarrytheradionuclidetothetargettissue.  

Themostelegantapproachtoestablishastableconjugationofaradionuclicleandatargeting 

biomolecule(carrier)istousea(bifunctional)cheiatororchelatingagentwhichtypically 

bindsorcoordinatestheradionuclidetightlyandatthesametimepresentsfunctional 
/ 

moietiesforitsconjugationwiththebiomolecule.Accordinglytheradiolabeledcomplexas 
/ 

30 usedinthepresentinventionpreferablycomprises(i)aradionuclideand(ii)atargeting 

moleculelinkedtoachelatingagent.  

20 1 1 177 Luetc.).Althoughsomeradiometalscantargetaparticulartissueasametalsalt
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Variousradiolabeledcomplexescomprising(I)theradionuclideand(ii)thetargeting 

moleculelinkedtoachelatingagentareknownintheart.Particularlypreferredexamplesof 

radiolabeledcomplexesaredescribedinWO2018/215627Alwhichisincorporatedherein 
'p 

byreference.Furtherexamplesforcommerciallyavailableradiolabeledcomplexeswhich 

5 maybecombinedwithPAHtotreatcancer/ asdescribedhereininclude[17 7LU]LUa 

DOTATATE(Lutathera),[' 311]J-mIBG,153Sm4DTMP(QuadrameO), 895r ,90Ymloaded 

microspheres (TherasphereTMor SiRaSphere and yttrium.SJO ibritumomabtiuxetan 

(Zevalin).  

10 Inradioligandtherapies(alsoknownas1/racliopbarmaceuticaltherapyF', and"peptide-receptor 

radionuclidetherapy")radiopharmaceuticalsarelabeledbyaradioliganciwhichusually 

specificallybindstoa(tumor)celltargete.g.atumorcelisurfaceproteinormarker.After 

bindingofthecompoundtothetumortargetforexampletoareceptortheradionuclicle 

releasesenergeticalphaorbetaparticleradiationtopreciselytargetcellsatthetargetedsite.  

15 

Radionuclide 

20 therapy.Inparticulartheterm'/radionuclide"(or"radioisotope")referstoisotopesofnatural 

orartificialoriginwithanunstableneutrontoprotonratiothatdisintegrateswiththeemission 

ofcorpuscular(i.e.protons(alpha-radiation)orelectrons(beta-radiation)orelectromagnetic 

radiation(gamma<adiation).Inotherwordsradionuclidesundergoradioactivedecay.Said 

radionuclidewhIchispreferablyusefulforthetreatmentofcancer.Non-limitingexamplesof 

25 suitableradionuclidesinclude 13F,1311,94Tc/ 99mTc/1 901nF' 1111n,67GaF' 68Ga/ 
' 8 6 Re,'1 ,67Cu5 5 Co,5 7 Co~c,4 Sc , / / 

/ 7Sc,211At,225Ac,213B12'2Bi212Pb,223Ra 
F' ,1 and'66Dy.Accordinglytheradionuclidemaybeanyone 

ofthebefore-mentionedexamples.  

30 Forthetreatmentofcancerradionucliclesarepreferredthatemitionizingradiationwithshort 

penetrationintothetissuesuchasa(alpha)or~3(beta)emitterswhichreleasetheirenergy 

intheproximityoftheirtargets.  

Variousradionuclides(radiolsotopes)areknowntobeusefulinthefieldofradionuclide
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a-emitters(a-particles)cantravel50-100pmintissue(onlyafewcelldiameters),depending 

ontheiremissionenergy.c&emittersarepositivelychargedheliumnuclei(twoprotonsand 

twoneutrons)thatareemittedfromthenucleusofaradioactiveatom.a-emittersaretypically 

S muchlargerthanelectrons(ordersofmagnitude)andexhibithighlinearenergytransfer.They 

cancausesubstantiallymoredamagealongtheirpaththanthatcausedbyelectronsleading 

togreaterbiologicaleffectivenessthaneitherconventionalexternalbeamx-rayradiationor 

betaemitters.Preferreda-particleemittersincludebutarenotlimitedto, 2<~At(astatine~211), 

(bismuth-212)I 21 2Pb(lead-212) (bismuth-213)/ (actinium-225), 223Ra(radium

10 223)and227Th(thorium-227).  

fr~emifters(a-particles)aremostfrequentlyusedinradioligandtherapyofcancer.13-emitters 

areelectronsemittedfromthenucleus.Theytypicallyhavearangeintissueoftheorderof 

about1-5mm.Accordinglyinthecontextofthepresentinventionradionuclideswhichare 
/ 

15 f3aemittersarepreferred.f3~emitters 1535m(samarium]53), 177Lu(lutetium-I77),90Y(yttrium

90)and1311(iodine-131)arecommonlyusedoverthelast4Oyears.Forexample,1311(iodine~ 

131)maybeusedtotreatthyroidcancer.Preferred13-particleemittersincludebutarenot 

limitedto'F (yttrium-90)1311 i/153 5m(samarium-i53), 1 7 7 Lu(lutetiumi77),and 

20 radiotherapeutics.  

Thechoiceofsuitableradionuclidesmaydependintera/iaonthechemicalstructureand 
chelatingcapabilityofthechelatingagentandtheintendedapplicationoftheresulting 

/ 

(complexed)conjugate(e.g.,typeand/orstageofcancertobetreated).Forinstancethebetas 

25 emitterssuchas 'F 1311 and1 7 7 Lumaybeusedforsystemicradionuclidetherapy.For 

exampleDOTADOTAGAorDOTAMaschelatingagentmayadvantageousiyenablethe 

useof68Ga,43t44i47Sc,177Lu/ , 2 1 2 j3jor asradionuclides.  

SI 

Preferablytheracijonuclidemaybe1311or 90Y.Evenmorepreferablytheradionuclideis 77Lu 

30 (Lutetium-i77).Lutetiumi77emitsphotonsintheI00-2004eVoptimalimagingrangeand 

hasa13-particleenergyappropriatefortherapy.Therefore,177Luisusefulastheranostici.e.  

thesamemoleculecanbeusedtoassesstumoruptakeandthe(diagnostic)extentofcancer 
'F 

~Sr(strontium-89), which are approved bythe FDAfor human use in targeted
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butalsoascancertreatment.Moreover,' 7 7 Luexhibitsahaiflifewhicbiscompatiblewith 
I 

thepharmacokineticsofbothantibodiesandpeptides.1 7 7 Luiswidelyavaliableandhasa 

relativelystraightforwardconjugationchemistry.  

S 

Chelatingagent 

Intheradiolabeledcomplextheradionuclidemetalionisusuallyforminganorneovalent 

bondwithfunctionalgroupsoftbechelatingagente.g.aminesorcarboxylicacids.Typically, 

10 thechelatingagenthasatleasttwosuchcompiexingfunctionalgroupstobeabletoforma 

chelatecompiex.  

Asusedhereintheterm/1chelatingagent"(alsoreferredtoas1/chelator")referstopolydentate 

(multiplebonded)ligandscapableofformingtwoormoreseparatecoordinatebondswith 

15 (,,coordinating")acentral(metal)ion"p inparticulartheradionuclidemetalion.Specifically, 

suchmoleculesormolecuiessharingoneelectronpairmayalsobereferredtoas,,Lewis 

bases'IS Thecentral(metal)ionisusuallycoordinatedbytwoormoreelectronpairstothe 

chelatingagent.Theterms,,,bidentatechelatingagents,,,tridentatechelatingagent"and 
/ 

// 

20 threeandfourelectronpairsrespectivelywhicharereadilyavailableforsimultaneous 

donationtoametalioncoordinatedbythechelatingagent.Usuallytheelectronpairsofa 

chelatingagentformscoordinatebondswithasingle (metal).~, howeverincertain 

examplesachelatingagentmayformcoordinatebondswithmorethanonemetalionwith 
'F I 

avarietyofbindingmodesbeingpossible.  

25 

Theterms//coordinating"and,,coordination"refertoaninteractioninwhichone 
t 

multv 
electronpairdonorcoordiriativelybonds(is,,coordinated")toS 

i.e.sharestwoormore 
unsharedpairsofelectronswithonecentral(metal)ion.  

30 Thechelatororchelatingagentispreferablyamacrocyclicbifunctionalchelatorhavinga 

metalchelatinggroupatoneendandareactivefunctionalgroupattheotherendwhichis 

capabletobindtoothermoietiese.g.peptides.Preferablythechelatormaybeselectedsuch 

,,tetradentatechelatingagentareknownintheartandrefertochelatingagentshavingtwo
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thatthechelatorformsasquarebi~pyramidaIcomplexforcompiexingtheradionuclide.In 

anotherembodimentthechelatordoesnotfromaplanarorasquareplanarcompiex.  

Thechelatingagentmaybeselectedbasedonitsabilitytocoordinatethedesiredcentrai 

5 (metal)ionusuallytheradionuclicieasdescribedherein.Preferablythechelatingagentis 

selectedfromI,4,7,1O-4etraazacyclododecane-1,4,7,1O-tetraaceticacid(DOTA),NN"ebisf2~ 

hydroxy-5-(carboxyethyl)-benzyl]ethylenediamine~NN'Kdiaceticacid (HBED-CC), I,4,7

triazacyclononane-1,4,7-triaceticacid(NOTA),2-(4,7-bis(carboxymethyt)-1,4,7-triazonan-i

yI)pentanedioic acid (NODAGA), 2-(4,7,1O-.tris(carboxymethyl)-1,4,7,1O~ 

10 tetraazacyclododecarv1-yi)-peraanedioic acid (DOTAGA), 1,4,7-tnazacyclononane 

pbosphinic acid (TRAP), 1,4,7-triazacydononanerla[methyI(2~carboxyethyI>~phosphinic 

acid]-4,7mbjsEmethyl(2-hydroxymethyi)phosphinic acid] (NOPO), 3,6,9, 15~ 

tetraazabicyclol9,3,1]pentadecaal(15),11,134riene-3,6,9-triacetic acid (PCTA), 

[Acetyl(hyclroxy)amino]pentyl}-N-45-({44(5-aminopentyl)(bydroxy)aminop4

I5 oxobutanoylYamino)pentyi]-N-hydroxysuccinamide(DFO),ethylenediaminetetraaceticacid 

(FDTA),nitrilotriaceticacid(NTA),1,4,7,1O-Tetraazacyclododecan&I,4, 
I 

(DO3A),andDiethylen-etriaminepentaaceticacid(DTPA).  

20 (ljj): 

0 0 0 0 

'w. r 

tet~' ~ ~r.  HO N N OH Ho N N OH ~: t~i 

-;F 

5, k~t HO N N OH ~ V\ / 
II 

tarn! HO k ~$¾ .  

0 0 0rr 

0 
-, 4A 

DOTACia) NOTA(lb) NODAGA(ic) 

Accordinglythechelatingagentmaybecharacterizedbyoneofthefollowingformulas(1a)-
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0 CQOH 

HO 0 
HOOC OH I-1000 

N HOOC 
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H2N NH2 

H N N P N N 
0 
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N N 

H2N NH2 

DO3APABn(ljj) DOTAM(1kk) 

MorepreferablythechelatingagentmaybeDOTA(1,4,7,lO-tetraazacyclododecanea 

1,4,7,1O-tetraaceticacidwhichmaybecharacterizedbyFormula(Ia)),DOTAGA(2

LI,4,7,1OJetraazacyclododecane-4,7,1Odris(acetate)]epentanedioicacidit whichmaybe 

NV
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characterizedbyFormuIa(1gg)),DOTAM(1,4,7,1O-Tetrakis(carbamoylmethyl)-1,4,7,10

tetraazacyclododecanewhichmaybecharacterizedbyFormula(1kk))orderivativesthereof.  
I 

Otherpreferredchelators inthecontextofthepresentinvention include(2-(4,7

5 bis(carboxymethyl)-1A~7-triazonan~1~yI)-pentanedioicacid(NODAGA),I,4,7driazacycto

nonane-l,4,7-4riacetic acid (NOTA), HBED-CC (NN"ebis[2-hydroxy-5

(carboxyethyl)benzyijethylenediamine~NN'-diacetic acid), I,4,7driazacyclononane 

phosphInic acid (TRAP), I,4,7ntriazacydo-nonaneal-[metbyl(2-carboxyethyl)~phosphinIc 

acid]-4,711s-[methyl(2-hydroxymethyl)-pbosphiriic acid) (NOPO), 3,6,9,15-tetra

10 azabicyclor9,3,1hpentadeca-1(15),11,13-triene-3,6,9-triacetic acid (PCTA), 

rAcetyltydrox9amino]-pentyI}-N45d{4~R5~aminoperityl)(hydroxy)amino]-4-oxobutanoyl}

amino)pentyll-N-hydroxysuccinamide (DFO), and Dietbylene-triaminepentaacetic acid 

(DTPA),andhycirazinonicotinamide(HYNIC).  

15 ParticularlypreferablythechelatingagentisDOTA.AdvantageouslyDOTAeffectively 

formscomplexeswiththerapeutic(e.g. 90Yor-I77Lu)raciionuclides.DOTAderivativescapable 

ofcomplexirigScandiumradionucildes( 43 5c, 1 includingDO3AP(whichmaybe 

characterizedbyFormula(1hh)),DO3APP[A(whichmaybecharacterizedbyFormula(41i)), 

20 describedinKerdjoudjetal.DaltonTrans.,2016,45,1398-1409.  

ThechelatingagentforexampleDOTAmaybecomplexedwithanyknownradionuclide 

(inparticularwiththeradionuclideasdescribedabove)asacentral(metal)ion.Alternatively, 

thechelatorgroupforexampleDOTAI maynotbecomplexedwithacentral(metal)ionin 

25 particulararadionuclideasdefinedhereinandmaythusbepresentinuncomplexedform.  

Shouldthechelator(e.g.DOTA)notbecomplexedwithsaidmetalionthecarboxylicacid 

groupsofthechelatorcanbeintheformofafreeacidorintheformofasalt.  

Itiswithintheskillandknowledgeoftheskilledpersoninthearttoselectsuitable 

30 combinationsconjugatesandradionuclides.Insomeembodimentsthechelatormaybe 

DOTAandtheradionuclidemaybe131j InotherembodimentsthechelatormaybeDOTA 

orDO3APABn(wbichmaybecharacterizedbyFormula(4jj))mayalsobepreferredandare
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andtheradionuclidemaybe9 0 Y.ParticularlypreferablythechelatorisDOTAandthe 

radioriuclide~177Lu.  

5 Targetingmolecule 

Asusedhereintheterm"targetingmolecule"(alsoreferredtoas"targetingmoiety'I refersto 

amoiecule/whichisabletobind(specifically)toa"target",suchasatargetcell(e.g~,a 

cancercell).Inparticularthe"target"maybeamoieculelocatedantecellsurfaceofatarget 

10 cell(e.g.,acancercell).Suchasurfacemoleculetowhichthetargetingmoieculebindsmay 

beforexampleareceptorlocatedatthesurfaceofthecell.inparticularthesurface 
tip 'I 

moleculeisspecificfororoverexpressecibythetargetcell(e.g.,acell"marker").Accordingly, 

thetargetingmoleculeisusuallyselecteddependingonthediseasetobetreatedor 

diagnosed.Inthecontextofadiseasee.g.cancerthecellstobetargetedwiththe 

15 radiolabejeclcomplexe.g.cancercellsusuallyexpressspecificmolecules(oroverexpress 

specificmolecules),whichmayserveas"target"(surfacemolecule).Thetargetingmolecule 
iStypicallyselectedsuchthat4 II 

itbindstosaid"targets (surfacemoleculesandthustarget 

e.g.cancercells).Thebindingofthetargetingmoleculetothesurfacemoleculemay 

20 peptide , anantibodyfragmentanantibodymimeticsmallmoleculesand 

knottings.Preferablythetargetingmoleculeisapeptideorpolypeptideoramodifiedpeptide 

orpolypeptide.  

Varioussurfacemoleculestowhichthetargetingmoleculemaysuitablybindareknownin 

25 theart.Inthefollowingexamplesofreceptorsandcellsurfacemoleculespresentontumor 

ceilswhichmaybeatargetstructureforthetargetingmoleculearedescribedindetail.  

Howeverthetargetstructuresarenotlimitedtothereceptorsandcellsurfacemolecules 

describedbelow.Furtherreceptorsandcellsurfacemoleculespresentoncancerorother 

diseasecellsarecontemplatedastargetstructuresforthetargetingmolecules.Moreover 
I 

30 furthertargetingmoleculestargetingthereceptorsandcellsurfacemoleculespresenton 

cancerorotherdiseasecellsarecontemplated.  

bereversibleorirreversible.insomeembodimentsthetargetingmoleculeisselectedfroma
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PSMA-targeting compounds 

Human Prostate-specific membrane antigen (PSMA) (also referredtoasglutamate 

carboxypeptidaseII(GCPII),folatehydrolaseI, folypoly-gamma-giutamatecarboxypeptidase 

5 (FGCP),andN.~acetyIated-alpha-IinkedacidicdipeptidaseI(NAALADaseI))isatypeII 

transmembranezincrnetaliopeptidasethatismosthighlyexpressedinthenervoussystem 
I 

prostatekidneyandsmallintestine.itisconsideredasatumormarkerinprostatecancer.  
/ 

Tbeterm"HumanProstate-specificmembraneantigen'I or"PSMA"asusedhereinpreferably 

referstotheproteinencodedbythehumanFOLHIgene.Morepreferablythetermrefersto 

10 theproteinascharacterizedunderUniProtAec.No.Q04609(entryversion186,lastmodified 

May10,2017),orfunctionalvariantsisoformsfragmentsor(postAranslationailyorotherwise 

modified)derivativesthereof.  

ThePSMA-bindingtargetingmoleculemaygenerallybeabindingentitycapableof 

15 selectively(andoptionaflyirreversibly)bindingto(human)Prostate-SpecificMembrane 

Antigen(e.g.,asdescribedinChangRevUrol.20046(Suppl10):513-Si8).ThePSMA 
I, 

targetingmoleculeispreferablychosenbyitsabilitytoconferselectiveaffinitytowardsPSMA.  

Preferred PSMA binding moieties are described in WO 2013/022797 Al, 

20 entiretyherein.  

AccordinglythePSMAtargetingmoleculemaypreferablybecharacterizedbyGeneral 

Formula(2): 

wo2015/055318AlandEP2862857AlIf whichareincorporatedbyreferenceintheir
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NH I 
At: 

x.  
½ 

NI-I 

R5 

(2) 

wherein 

5 xisselectedfrom0,NSorP, 
FZ3 R4 andR5areeachindependentlyselectedfrom-COH,~CO 2 H,-SO2H,-SO3H, 

I, 
a 

504H,-PO2H, P03H,~~-PO4H2,~C(O)-(Ci-Cio)aIkyI,~C(O)-O(Ci-C 1o)aIkyI,-C(O)-NHR8,or
C(O)-NR3 R9 'whereinR8 andR9 areeachindependentlyselectedfromH bond,(Cl

I 

ClO)alkyleneIFCiBrI, C(S),eC(S)~NHabenzyI~,-C(O)-NH-benzyl, 

C(0)-(CH 2)~, -(CH9~-CO-COH, -(CH2)~-CO-CO2H, -(CH2)~-C(O)NH-Ct(CH2NgCOH] 3, 

CK3, dCH2)~~C(O)NH-C I3, Cr(CH2)~-Co2HJ~ or 

C14heteroaryland 

bpcirtiseachindependentlyanintegerselectedfrom0,1,2,3,4,5,6,7,8,9, 

15 or10.  

InpreferredPSMAtargetingmoleculesI bmaybeanintegerselectedfrom1,2,3,4or5,R3 , 

R4 andR5 mayeachbeCO2 HXmaybe0.  

20 PreferredexamplesofsmaikmoleculePSMAtargetingagentscapableofbindingtothe 

extracellulardomainofPSMAincludebutarenotlimitedto:radiolabeledN-[N-[(S)-1,3

dicarboxypropyllcarbamoyl]-5-[11Clmethyl-Vcysteine (DCFBC), several urea-based 

I 

I0 C10)alkylene, (CH2)~-NH,-(CH2)~-(C1-Cio)atkyenem(CHDp~NH~C(O)m(CH 2)q,'KCHrCH2)rNH
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peptidomimeticPSMA-inhibitorsasdescribedinBoucheloucheetal.DiscovMed.2010Jam 

9(44):5541),includingMIP-1095(Hillieretal.CancerRes.2009Sep1;t39(17):6932a40), 

andDOTA-conjugatedPSMA~inhibitorPSMA-617developedbyBene~oviietat(JNM2015, 

56:914-920andEP2862857Al).  

5 

Urea-basedPSMAligandsusuallycomprisethreecomponents:thebindingmotif(Gb-urea

Lys),alinkerandaradiolabekbearingmoiety(chelatormoleculeforradiolabelingora 

prostheticgroupforfluorinatedagents).Examplesofthemostcommonlyusedlow-molecular
*1 

weightPSMAligandsare 231-MIP-1072and12 3 laMIPal095(BarrettjAetal.JNuciMed.2013; 
10 I 

54:380-38TZecbmannetat EuriNuciMedMolImaging.2014;41:1280-1292),chelator 
basedPSMAm6I7(Afsbar-OromiehAeta!.,JNucIMed.2015;56:1697-1705)andPSMA-I&T 

(WeineisenMeta!.,INuciMed.2015;56:1169-1176),PSMAJ&S(RobuSetaLJNuciMed.  

2O17.53:235-242).Asfurther 18F-Iabeledsmall-moleculeureaderivatives' 8F-DCFPyL(Chen 

Yetat.,GunCancerRes.2011;17:7645-7653)and 1 8 F-PSMA-l007(GieselFLeta!.,EurJ 

15 NucIMedMolecularImaging.2017;44:678~688)arementioned.  

RecentlyKellyeta!.(Duai-TargetBindingLigandswithModulatedPharmacokineticsfor 

EndoracliotherapyofProstateCancer.J Nuci Med.2017Sep;58(9):l442-1449. doi: 

20 humanserumalbumin(HSA).TheligandsdevelopedbyKellyeta!.comprisea 

(iodopbenyl)butyricacidentityforHSAbindingandanurea-basedPSMAbindingentity.In 

thecompoundsdevelopedbyKellyetal.,radiotherapeuticiodine(1311)iscovalentlyattached 

totheHSAbindingmoietywhichisinturndirectlyconnectedtothePSMAbindingentity 

viaahydrocarbylchain.  

25 

Anotherexampleisa177Lu~IabeIedphosphoramidate-basedPSMAinhibitorwithanalbumin

bindingentity(Choyetal. Theranostics2017;7(7):19281939).ADOTAchelator 

compiexingthe'7 7 Luradioriuclidewasether-linkedtotheirreversiblePSMAinhibitor 

CTTI293(EP2970345Al).  

30 

IO.2967/jnumed.l16.188722)evaluatedagentsexhibitingaffinityforbothPSMAandfor
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ThusthetargetingmoleculefritheradiolabeledcomplexispreferablyaPSMA-targeting 

moleculewhichmaybeboundtoachelatormoleculeasdefinedaboveandcomplexed 
I I I 

witharadionuclideasdefinedabovee9g.17 7Lu.  

5 Thetargetingmoleculeandthechelatingagentusuallyformtogetherconjugatesormolecules 

(suitableforradiolabeling).Varioussuchconjugates/moleculesareknownintheartPreferred 

conjugatescomprisingachelatingagentandatargetingmoleculewhichisabletobindto 
I 

PSMAaredisclosedinWO2018/215627Alwhichisincorporatedhereinbyreference.  
I 

10 Preferredexamplesofconjugatescomprisingthetargetingmoleculeandthechelatingagent 

includePSMA-6l7(showninformula(3)below),PSMA-I&T(showninformula(4)below) 

andIbu-Dct-PSMA(showninformula(5)below): 

PSMA-617: 
#tt* IrL¶~A 

C ~ ;b:.  

'~a~ * ** Is.  

n* *r t~r 

~: S% ?~w .r * agU~~ji&W* 

kk 
at-*~ 

. ~.t 0 15 0 
\~ 

>4 .1 
H~q&ML ~ 

n 

a N~ a 

m 

~W: _____ K 
n1'*U~ .~OH ~ 9'N~ E0~ 

-Dr ;w*It~ Tb

vtm*~ ** N A* I 
IIU.~a: N.  H0 ~o r.r- N.  

a I S 
4t~t*~w w4J* ~I S it ~6s *0 

~b ~ N .ALb 1%; 

15 I 4I 
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PSMA-I&T: 

OH I *HOOC~ 
0 

K OH 0 
0 'Yb H 0 ~.OH C) H NH 

HO ~tAN 

H H coo 0 0 0 

(4) 

5 

Ibu-Dct-PSMA: 

U 

..cr~y**** 
CR 

~ ..  

. . . ....* 

~ *~~r 

..*. 0* 
~..~. 

.,.* ..  

N *. . .. * 

... .  

~**: 

Ii 

(5) 

10 

Somatostatiii receptortargetingcompounds 

Otherparticularlysuitabletargetingmoleculesbindtoasomatostatirireceptor.Molecules 

15 bindingtoasomatostatinreceptorareknownintheartsuchassomatostatinanalogues.  

0.*
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Preferablythetargetingmoleculeisasomatostatinreceptorbindingpeptide.Morepreferably 

saidsomatostatirireceptorbindingpeptideisselectedfromoctreotideoctreotatelanreotidef 

vapreotidepasireotideilatreotidepentetreotidedepreotidesatoreotideveldoreotide.Even 

morepreferablythetargetingmoleculeisasomatostatinreceptorbindingpeptideselected 

5 fromoctreotideandoctreotate.  

Inparticularforthetreatmentofwelltomoderatelydifferentiatedneuroendocrinetumors 

(NET),peptidestargetingthesomatostatinreceptor(SSTR)maybeused.InNETradioligand 

therapyiswelkestablishedandmayachievehighratesoflonglastingtumorremissionand 

10 stabilization.Peptidestargetingthesomatostatinreceptorareegg.somatostatinanalogstyr3

octreotide(DmPheac(CysaTyrnDJrp-Lys-Thr-Cys>Thr(oI))andtyr3-octeotrate(D-Phe-c(Cys

TyraD~Trp~LysaThnCysSThr) (Capello A et a!.: Tyr3-octreoticle and Tyr3-octreotate 

radiolabeledwith177Luor peptidereceptorradionuclidetherapyresultsin I Cancer 

BiotherRadiopharm,2003Oct;I8(5):761~8).Furtherexamplesofsomatostatinreceptor 

I5 agonistsarethepeptidesoctreotide(D-Phe-cyclo(Cys-Phe-D-Trp-Lys-Thr-Cys)Tbr(oIDand 

NOC(D~Pheacycio(Cys~I-Nal-D-Trp-Lys~Thr~Cys)Thr(ol)).  

Othersexamplesofcompoundstargetingthesomatostatin<eceptoraresomatostatin 

20 NH2)~JRI1 (Cpasc(DwCysmApb(HorSd~Aph(Cbm)mLys~ThraCys)D~TyrmNH2);BASS(p-NO 2

~D-Tyr-NH2 ; LM3 (p-CLPhe~cyclo(D-Cys-Tyr-D-~ 

Aph(Cbm)Tys-Thr-Cys)D-Tyr-NH 2.  

Preferredexamplesof(radio)pharmaceuticalsbasedonsomatostatinanaloguesincludebut 

25 arenotlimitedto:177Lu-DOIATOC( 177Lu~DOTA0-[Tyr3]-octreotide)(177Lu-DOTA-D-Phe

cycio(Cys~Tyr~D~Trp~LysaThr-Cys]-Thr(oi)~ 77Lu-DOTANOC(1 77LirwDOTA-D-Pb&cycIo(Cys~ 

I-NaI~D-Trp-Lys-Thr-Cys)Thr(ol)), I77Lu-DOTATATE (177Lu-DOTKD-Phe-cycIo(Cys4yr~D

Trp-Lys~Thr-Cys)Thr), 68Ga-DOTATOC (68Ga~DOTA-D-Phe-cycIo(Cys-Tyr-D~TrpaLysJhra 

Cys)Thr(oI)), £8GaaDOTANOC &~Ga-DOTA-D-Phe~cycIo(Cys-1~NaLD~Trp~iys~Thr

30 Cys)Thr(oI)), 90Y-DOTATOC (90Y~DOTAeDmPhe~cycIo(CysJyr~D-Trp-LysJhr-Cys)Thr(oi)), 

90Y-DOTATATE (90Y~DOTA~D~Phe-cycIo(CysJyr-D-Trp-Lys-Thr-Cys)Thr), 111~naDTPAw 

octreotide(111~~ 

antagonisticpeptidessuchasJRI0(p-NO2th&c(D-Cys-Tyr-D-Aph(Cbm)-Lys-Thr-Cys)DJyr-
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Furtherexamplesof(raciio)pharmaceuticalsbasedonsomatostatinanaloguesincludebutare 

notlimitedto..III n-DOTA-E3ASS(111 n-DOTA-p-NO2-Phe~cyclojD-Cys-Tyr~D-Trp-Lys-Thr~ 

Cys)D-Tyr-NH2, III~n~DOTA-JRII (111~n~DOTA.-Cpa-cycio[D-Cys~Aph(Hor)~D-Aph(Cbm)~ 

5 Lys-Tbr-CysID-Tyr-NH), 68Ga-DOTAIRI1 (Ga-OpS201) (6 8Ga-DOTAaCpa~cycto[D-Cys

Aph(Hor)~DwAph(Cbm)aLys~ThvCysID-Tyr-NH 2)I 6 I(GaaOPS2O2)( 68Ga

NODAGA-Cpa-cyclo[D&ys-Aph(HorX-D-Apb(Cbm)-Lys-Thr-CysID-Tyr-NH 2), I77Lu~DOTAm 

JRI1 (LUaOPS2O1) (1 7 7 Lu-DOTA-Cpa-cycio~D

Tyr-NH2).  

10 

Thusthetargetingmoleculeintheradiolabeledcomplexispreferablyasomatostatinreceptor 

targetingmoleculewhichmaybeboundtoachelatormoleculeasdefinedaboveand 
/ 

complexedwitharadionuclideasdefinedabovee.g. 7 7Lu.  

15 Preferredconjugatescomprisingachelatingagentandatargetingmoleculewhichisableto 
I 

bindtoasomatostatinreceptorincludeDOTA-OC([DOTAwPhe'Joctreotride),DOTATOC 

([DOTAD-Phe1,Tyr 3]octreotride INN: edotreotide), DOTANOC ,D 

NaI~IIoctreotride), DOTATATE ([DOTA0ID-Phe1,Tyr3J / 
octreotatw INN: oxodotreotide), 

20 satoreotidetrizoxetanandsatoreotidetetraxetan.Morepreferablythemoleculecomprising 

achelatingagentandatargetingmoleculeselectedfromDOTATOCandDOTATATE.  

Accordinglytheradiolabeledcomplexpreferablycomprisesorconsistsof(I)theradioriuclide 

and(ii)DOTATOCorDOTATATE.Particularlypreferablytheradiolabetedcomplex 

25 (comprisingtheraclionucliciethetargetingmoleculeandthechelatingagent)is 

DOTATOC(17 7 Lu-edotreotide)or~ 77LwDOTATATE(1 77Lu~oxodotreotide).  

Folate coniu 

J gates 

30 

Folatereceptor(FR)-aattractedmostinterestasatumor-associatedtargetfortargetedtherapy 

concepts.TargetingofFR-positivetumorcellsinvitroandinvivohasbeenexemplifiedbya 

DOTALAN (LDOTA0,D~~~NaJ3Joctreotride), DOTAVAP ([DOTA0D~Phe1,Tyr3]vapreotide>
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numberofresearchgroupsusingfolicacidconjugateswithavarietyoftherapeuticprobes.  
TheFRhasthusprovenavaluabletargetfornuclearimagineusingfolicacid 

p 

radioconjugates.  

usingfolate-basedradiopharmaceuticalsfortherapyhaslongbeenregardedasan 

5 unattainablegoal becauseoftheirconsiderablerenal accumulation. However, the 

combinationoftheradiojabeledcomplexwithPAHallowstoreduceoff-siteaccumulation 

oftheradiopharmaceuticalsin / 

V/I/Othusimprovingthetumor-to-kidneyratios.  

Preferredexamplesoffolateconjugateradiopharmaceuticalsuse 9 9 mTc(Guoetat.,INuci 

10 Med.1999;40:1563-1569;Mathiasetal.,BioconjugChem.2000;11:253-257;Leamonet 

~~tI U, BioconjugChem.2OO2~ C Reddyetat.,JNuci.Med. it 

MUlleretal.,JNuciMedMo!Imaging2OO6~33:10071016;MUlleretal.,BioconjugChem.  

2006;17:797-806)1111n(Siegeletal.,JNuciMed.2003;44:700-707),66~67168Ga(Mathiaset 
I, 

at.,NuciMedBiol.1999~26:2>25;Mathiasetal.NuciMedBiot.2003;30:725231)and 
I 

15 1 W(ElettioetaLJNuciMed.2006;47:11531160).  

Representativefolateconjugatesareerg.1111n-DTPA-folate,'77Lu-ECOBOO '77Lu-cmO9, 
I 

149/161TWcmO9 99mTc(CO)3, 99mTc-EC20, 111~n-DTPA4olate, IIIj~/l77Lu~DOTA~click4olate, 
it 

20 belowformula(6): 

. ~ ~f:~i%~44.. V. ~ * cc.~: 
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~ ~fq~ V *1 *. .$I~A* 
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................................................................ (6) 

67Ga~DOTAaBz~folate( 67Ga-ECO800), 68Ga~NQDAGA~fojateandthecomplexshownin
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CCK2 receptor4argeting compounds 

5 PAHorasaltorcarboxylatederivativethereofcanalsobesuitablyusedincombinationwith 

radlopharmaceuticalstargetirigtheCCK2receptor.  

TheCCK2receptor(cholecystokinin)islocatedinareasofthecentralandperipheralnervous 

systemandisoverexpressedinseveraltypesofhumancancerasmedullarthyroid 

10 carcinomassmallcelllungcancersandstromalovariancarcinomas.Researchhasbeendone 

ondevelopingsuitableradioligandsfortargetingtheCCK2<eceptorinvivo.Avarietyof 

CCK/gastrin-reiatedpeptideshasbeensynthesizedandcharacterized.All 

peptideshavetheOterminalCCKreceptor-bindingtetrapeptidesequenceTrp-Met-Asp-Phe

NH2 incommonorderivativesthereof.Thepeptidescanbecategorizedbasedonthe 

15 sequenceoftheirparentpeptide(gastrinorCCK)andontheirform(i.e.linearcyclic~1 

muItimers).  

ExamplesforCCKreceptorligancisaregastrinanalogssuchasSargastrin(GlrnGIy-Profrp

20 (GIu)5-A1aJyr-Gly~Trp~Met-Asp-Phe-NH 2),Minigastrin11(MG.-11)(D-Glu-Ala-Tyr-GIy-Trp

Met-Asp-Phe-NH2),cyclo-MInigastrin1 (cycIo~MGI)(cycloEy~D-GIu-Ala-Tyr-D-Lys]-Trp

Met~Asp-Phe-NH 2),cyclo-Minigastrin2(cycIo~MG2)(cycloEy-D-GiwAIaeTyraD~Lys]elrpmm 

NIe-Asp-Phe-NH 2, Demogastrin 1 (D-Glu-(GIu)5-Ala-Tyr-GJy~Trp-Met-Asp-Phe-NH 2), 

Demogastrin2(D-GJu-(GIu)s-AIaJyr~GIyJrp~MetAsp~Phe~NH 2,H2-Met(His-His-GIu-Ala

25 Tyr-GIy-Trp~Met-Asp-Phe-NHj, HI-NV (His-His-GIu~AlaJyr-Gly-Trp-NIe-Asp-Vbe-NH 2), 

H6-Met(His)6~Glu-AIa-Tyr-Gly-Trp-Met-Asp-Phe-NH 2);andCCKi3analogssuchasCCK8(D

Asp-Tyr-Met-GIy~Trp~Met~AspaPhe~NH 2),CCKB(Nje)(rnAspmTyr~Nle-GIywTrpaNIe-Asp-Phe

NH2), sCCK8 (DaAsp~Tyr(OSO 3H)~Met~GIyeTrp~Met~AspnPheaNH 2), sCCKS[PheNp

CH2SO3H),N1e3'61(D-Asp-Phe(p-CH 2SO3H)t4le-Gly-Trp-NIe-Asp-Pbe-NH 2),sCCK8[Pbe2(~ 

30 CH2SO3H),HPC3'6](D-Asp-Phe(p-CH 2SO3H)~HP&Gly-Trp~HPGaAsp~Phe~NH 2).  

Leu~Glu-GIu-Glu-Gfu-Glu-AIa-Tyr~Gly-Trp-Nle-Asp-Phe-NH 2),Minigastrin0(MELO)D-Glu-
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TheCCKreceptortargetingpeptidesarepreferablyradiolabeledwiththeradionuclidesfor 

imagingortherapeuticapplications.Suitableradionuclidescomprisetheradionuclicies 

specifiedaboveandinparticularcomprisetheradionuclides 9 9~~Tc~1 1 In'8 F68 Ga*1 
Ar / oY, 

and1 7 7 Lu.Toallowradiolabelingwitharadionuclideachelatorconjugatedtothepeptideis 

5 preferablyused.AsachejatorthechetatorsspecifiedabovecanbeusedwhereinDOTA, 

DOTAGADOTAMDTPAandHYNICarepreferred.  

AccordinglytheradiolabeledcomplexmayincludeaCCK2receptortargetingmolecule 
/ 

such as 177Lu-DOTA-Sargastrin/ I11~flmDTPA~MGO, IIIIn-DOTA-MGII, ~IIIn~DOTA

MG1SI(Nie),,IIn-.DOTA-H2-MetIIIjn~DOTA-H2t4Ie~I IIInmDOTA~H6aMet,[ 99m Tch 

Glu'-MG(99~~Tc-DemogastrinI),[99mTc]2N4~" G1/,D-G1W-MG(99mTcmDemogastrin2), 9 9 mTc~ 

HYNIC-MGI1/ 99m Tc-HYNIC-cycio-MGI 9 9 mTc~HYNICncycIo~MG2;andCCK8analogs, 

suchas111 n-DTPA-CCK8, IIIIn-DTPA-CCK8(Nle), Ar 99~~Tc-HYN10 

sCCKB, II1~n-DOTAesCCKBfPheNp-CH 2SO3H), N1e3'6], and 111In-DOTiVsCCKB[Phe 2(p

CH2SO3H),HPG3t.  

Integrin-binding =-=.-....cules 

10 

radiopharmaceuticatstargetingIntegrins.  

Integrinsareheteroclimericglycoproteinsconsistingofana-andfl~subunit.Thereare24 

15 differentcombinationsoftheeightft-unitsandtheeighteen&unitsknown.Theintegrins 

mediatecell-cellandcell-matrixinteractionsandtransducesignalsacrosstheplasma 

membraneviainsightaoutandoutside-insignaling.Someoftheintegrinsplayanimportant 

roleduringmigrationofendothetialaswellastumorcellsduringtumor-inducedangiogenesis 

andtumor S Angiogenesistheformationofnewbloodvesselsoutofthepreexisting 

20 vasculatureisacriticalstepinthedevelopmentanddisseminationofvarioushumantumors.  

Avarietyoftherapeuticstrategiesinoncologyarefocusedontheinhibitionoftumor-induced 

angiogenesis.Concerningtheintegrinssignificantattentionhasbeenpaidtotheroleof 

integrinaVfl3andaVf?5,astheyareprominentonproliferatingvascularendothelialcells.  

PAHorasaltorcarboxylatederivativethereofcanalsobesuitablyusedincombinationwith
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Thus, one ofthe mostprominenttargetstructures usedforthe development 

radiopharmaceuticalsforimagingangiogenesisistheintegrinaVfl3.  

* angiogenesiscanbeblockedinvivobyantagonizingtheav13 3integrinwith 

5 smallpeptidescontainingtheArg-GIy~Asp(RGD)aminoacidsequence.Thistripeptidic 

sequenceI naturallypresentinextraceilularmatrixproteinsIstheprimarybindingsiteofthe 

av~3 integrin.Becauseofselectiveexpressionof~433integrinintumorsradiolabeledRGD 
I 

peptidesareattractivecandidatesforcxvf33 integrintargetingintumors.Overthelastdecade 
/ 

manyradiofabeleciilnearandcyclicRGDpeptideshavebeenevaluatedasradiotracersfor 

10 imagingtumorsbySPECTorPETaswellastherapeuticagents.  

PAHorasaltorcarboxylatederivativethereofcanalsobesuitablyusedincombinationwith 

radiopharmaceuticalscomprisingradiojabeledRGDpeptides.  

15 SuitableradionuclidescomprisetheradionuclidesspecifiedaboveI andinparticular 
comprisetheradionuclides1 W,9 9 nlTc,6 8 Ga,'<'In 1311, 9 0 Y,6 7Cuand1 7 7Lu.Toallow 

tat 

radiolabelingwitharadionuclideachelatorconjugatedtothepeptideispreferablyused.As 

acbelator/anysuitablethechelatorse.g.asspecifiedabove/ canbeusedwhereinNOTA, 

20 

ForexamplePAHorasaltorcarboxylatederivativethereofcanalsobesuitablyusedin 

combinationwith18F-Galacto-RGD/9 9 m Tc-NC100692( 9 9 mT&maraciiatide), 1 8 F-AHIII85 

(18FeFluciciatide),18F-RGD-K5,68Ga-NOTA-RGD 18F-FPPRGD2' 8F~AlF~NOTATRGD2(' 8F~ 
'F 

Alfatide),18FNOTA-E[PEG4-c(RGDfkXI 2(13FtAJfatideII)68Ga-NOTA-PRGD2, 67Cu-cycIam~ 
'I 

25 RAFLct  III naDOTA~E~Lc(RGDfK)J 2,99mT&HYNI&E-[c(RGDfKfl 2 .  

Neuroten.sin receptor-targetingcompounds 

30 Neurotensinreceptor1(NTR1)isoverexpressedinductalpancreaticacleriocarcinomawhich 
'F 

isoneofthedeadliestcancers.SeveralNTRIantagonistshavebeendevelopedsuchas 

SRI42948AandSR48692,and1 7 7 Lu-33P-2273,whichisaI 7 7 Lu-labeledDOTA-conjugated 

DOTADOTAGADOTAMDTPAHYNICarepreferred.
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NTR1antagonistthathasbeendevelopedonthebasisof5R142948A.Ithasbeenusedfor 

thetreatmentofductalpancreaticadenocarcinoma(BaumFTetai.,TheJournalofNuclear 

MedicineVol.59,No.5,May2018).  
I 

5 ThereforePAHorasaltorcarboxylatederivativethereofcanaisobesuitablyusedin 

combinationwithradiopharmaceuticaistargetingtheNeurotensinreceptorI inparticularof 

radiolabeledNTR1antagonistsforcancerdiagnosisortherapypreferably 1 7 7 Lu-or 

labeledNTR1antagonistsmorepreferably 177Lu-3BP-2273,eventhoughotherradionucildes, 

forexampletheradionuclidesmentionedaboveaswellasotherchelatorsforexamplethe 

10 cbelatorsmentionedabovemaybecontemplated.  

Glucagonlike peptide (GLP-1) re eptor targeting compounds 

15 TheGLP-1receptorisoverexpressedonessentiallyallbenigninsulinomasandalsoon 

gastrinomas.Benigninsulinomaswhichemergefromf3~celIsofthepancreasandarepresent 
i assmallnodulessecreteinsulinleadingtopotentiallylifeAbreateninghypoglycemia.  

Therefore PAHorasaltorcarboxylatederivativethereofcanalsobesuitablyusedin 

20 combinationwithradiopharmaceuticalstargetingtheGLP-1receptor.Non~limitingexamples 

thereofinclude'1 1 1n/ 99mTc~ and6 8 Ga-labeledpeptidesbasedonthe39~merpeptide 

exendin-4,suchasLys4NAhx-DOTA- 11 11n)NH2 -extendin-4,forexample.Howeverother 

radionuclidesforexampletheradioriuclidesmentionedaboveaswellasotherchelatorsfor 
I 

examplethechelatorsmentionedabovemaybecontemplated.  

25 

Gastrin releasing peptide (GRP) receQtor-U tar n compounds 

PAHorasaltorcarboxylatederivativethereofcanalsobesuitablyusedincombinationwith 

30 radiopharmaceuticalstargetingtheGRPreceptor.  

'9
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GRPreceptorshavebeendemonstratedinmajorhumantumorssuchasbreastcancerand 

prostatecancer.Bombesinisatetradecapeptideneurohormoneandanamphibianhomolog 

ofmammalianGRP(a27merpeptide>Severalbombesinanalogsandbombesinantagonists 

havebeendevelopedandlabeledwithdifferentradloisotopes(e.g. 6 8 Ga,6 4 Cu,1 8 F)using 

5 differentchelators.Examplesthereofincludeapan-bombesinanalog 66Ga~BZH3(ZbangHet 

a!.,CancerRes2004;64:67074715),anda1 77 Lu-labeledbombesin(7-14)derivativecoupled 

toDOTAviaaGIy-4-aminobenzoylspacer(BodelLetal.,EurJNuciMedMolImaging2007: 

34(suppl2):S221X 

10 However'P PAHorasaltorcarboxylatederivativethereofcanalsobesuitablyusedin 

combinationwithracliopharmaceuticalstargetingtheGRPreceptorcomprisingother 

radionuclidesforexampletheradionuclidesmentionedaboveaswellasotherchelatorsfor 
Jr / 

examplethechelatorsmentionedabove.  

15 

--- =-----.~ pe I receptor targeting compounds 

Theneurokinintype1receptorisconsistentlyoverexpressedongliomacellsandontumor 

(HenrugIMetal mtJCancer1995,(51:786-792).TheradiolabeledI1~amino-acid 
20 peptidesubstanceP(ArgProLysProGinGinThePheGlyLeuMet)actingviatheneurokinin 

typeIreceptorcansuitablybeusedtotargetmalignantgliomas.InparticularsubstanceP 
I 

hasbeenconjugatedtothechelatorDOTAGAand 9 0 Y-iabeledDOTAGA-substancePhas 

beenusedinclinicallystudies(KneifelSeta!.,EuriNuciMedMolImaging.2007;34:1388

1395.Inanotherstudytbefeasibilityandeffectivenessoftargetecia-radionuclidetherapyfor 

25 brain tumors was assessed using the c&radiation-emitting conjugate 213B1-DOTM 

[THi8,Met(02)11]-substanceP(Cordieretal.,EurJNuciMedMolImaging.2010;37:1335

1344).  

Therefore PAHorasaltorcarboxylatederivativethereofcanalsobesuitablyusedin 
f 

30 combinationwithradiopharmaceuticalstargetingtheneurokinintypeIreceptorSinparticular 

substancePconjugates(comprisingaradionuclideIandachelatorcoordinatingthe 

radionuciide).  

U',
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Affiliris 

5 PAHorasaitorcarboxylatederivativethereofcanalsobesuitablyusedincombinationwith 

racliopharmaceuticalscomprisingantibodymimetics.  

Affilinsareartificialproteinsdesignedtoselectivelybindantigens.Affilinproteinsare 
structurallyderivedfromhumanubiquitinorgamma-Bcrystallinrespectively.Affilinproteins 

I 

10 areconstructedbymodificationofsurfac&exposedaminoacidsoftheseproteinsandisolated 

bydisplaytechniquessuchasphagedisplayandscreening.Theyresembleantibodiesintheir 

affinityandspecificitytoantigensbutnotinstructurewhichmakesthematypeofantibody 
I 

mimetic.Affilin®wasdevelopedbyScilProteinsGmbHaspotentialbiopharmaceutical 

drugsdiagnosticsandaffinityligands.Affilinmoleculescanbeeasilymodifiedandare 

15 suitabletokilltumorcellsspecificallybyirradiation.  

MultispecificAffilinmoleculescanbegeneratedbindingdifferenttargetssimultaneously.  

RadionuclidesorcytotoxinscanbeconjugatedtoAffilinproteinsmakingthempotential 

20 DOTA-Affilin havebeendesignedfortherapypurposes.PAHorasaltorcarboxylate 

derivativethereofcanalsobesuitablyusedincombinationwiththeseAffilinconjugates.it 

mayalsobeusedincombinationwithfurtherAffilinconjugatescomprisingother 

radionuciides(forexampleasspecifiedabove)andchelators(forexampleasspecifiedabove), 

respectively.  

25 

ParticulariysuitablesurfacemoleculesarePSMAandasomatostatinreceptortargetedbythe 

targetingmoleculeoftheradiolabeledcomplex.Accordinglythetargetingmoleculeis 

preferablyabletobindtoPSMAorasomatostatinreceptore.g.asdescribedabove.  

30 

Thetargetingmoleculemaybeeitherdirectlyorindirectly(e.g.,byusinglinkersorspacers) 

linkedtothechelatingagent.Thelinkingbond(s)is/arecovalentornon-covalentbond(s) 

tumortherapeuticsanddiagnostics.RadionuclicleachelatoreAffilinconjugatese.g.
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betweenthetargetingmoleculeoptionallythelinkerorspacerandthechelatingagent.  
It 

Preferablythebond(s)is/arecovalent.Preferablytheradiolabeledcomplexcompriseslinkers.  

ParticularlysuitablelinkersandspacersaredescribedinWO2018/215627Alwhichis 

incorporatedhereinbyreferenceandinWO2020/109523Alwhichisalsoincorporated 

5 hereinbyreference.  

Para-aminohippuricacid(PAH) 

10 Aminobippuricacidorpara~aminohippuricacid(PAH),aderivativeofbippuricacidisan 

amidederivativeoftheaminoacidglycineandpara~aminobenzoicacidthatisnotnaturally 

foundinhumans.Theyarecovalentlylinkedbyanarniebond.Thestructuralformulaof 

para-aminohippuricacid(PAH)isshowninformula(7): 

0 

N OH 
H 0 

PAH'ssodiumsaltaminohippuratesodium/ isaknowndiagnosticagentwhichiswidely 

usedindiagnostictestingofthekidneyfunctionIt inparticularformeasuringrenalplasma 

flow.Thestructuralformulaofsodiumaminohippurate(sodiumpara-aminobippurate)is 

20 showninformula(8): 

H2  2 

25 (8) 

Asusedhereintheterms/1aminohippuricacid"I "para-aminohippuricacid"and"PAH"are 

used synonymously and generally referto para-aminohippuric acid, saltsthereof 

(aminohippuratesaltinparticularalkaiiorearthalkalisaltsuchasthesodiumsalt)and 

15 H2 (7)
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carboxylicacidderivatesthereofunlessspecificallystatedotherwise.Preferablytheterms 
I 

'Iaminohippuricacid", para~aminohippuricacid"and"PAH"refertopara-aminohippuric 

acidandsaltsthereof(aminohippuratesaltinparticularalkaliorearthalkalisaltsuchasthe 
I 

sodiumsalt).  

S 

TypicallyPAHisprovidedasasterilenon-preserved20Toaqueoussolutionforinjection.  
I 

PAHisgenerallywelltoleratedanddoesessentiallynotexhibitanysideeffects.Itisof 

negligibletoxicity(theintravenousLD5Oinfemalemiceis7.22g/kg).Phenomenalike 

vomitingandnauseaorhyperkalemiaarenotorifatallrarelyreportedonly.  

10 

Insomeembodimentsthecombinationofthepresentinventioncomprises(a)the 

radiolabeledcomplexasdescribed herein&and(b)acarboxyiicacidderivativeofparaa 

aminohippuricacidbutpreferablynotpara-aminohippuricacidorasaltthereof.  

15 Preferredcarboxylicacidderivativesofparaeaminohippuricacidmediatetheireffectsviathe 

sametransporterasPAH.Specifically,"carboxylicacidderivatives'I arederivativesI which 

retainthe"carboxylicacid"moietyoftheaminoaceticacid(glycine)groupcovalentlylinked 

tothebenzoylmoietyviaanamidebond.Typicallysuch"carboxylicacidderivativesU are 

20 phenylringsystemotherthanonesingleaminosubstituentatthepararingposition 

(correspondingtoPAH).  

Insomeembodimentsthe"carboxylicacidderivative"ofPAHmaybehippuricacidora 

hippuricacidderivatizedwithoneormoresubstitutentsselectedfromthegroupconsisting 

25 ofNH2,ICIandCH3 (otherthanPAH).  

Insomeembodimentsthe"carboxylicacidderivative"ofPAHmaybehippuricacidanda 

hippuricacidderivativecharacterizedbyonesinglesubstuentselectedfromthegroup 

consistingofNH2 ,ICIandCH3 (otherthanPAH)accordingtoformula(9): 

thushippuricacidorhippuricacidderivativeswhichexhibitasubstitutionpatternatthe
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(9) 

The"carboxylicacidderivativeft maye.g.beanamiriohippuricacidwithanamino 

substituentataringpositionotherthanthepararingposition(correspondingtoPAH)),with 

5 twoormoreaminosubstitutentsorwithoneormoreofICIandCH 3 .Amorespecificgroup 

ofsuch"carboxylicacidderivatives'p maybehippuricacidp-metbylhippuricacid, 

orthochiorohippuricacidandorThoiodohippuricacid.Preferrednon-limitingexamplesof 

carboxylicacidderivativesofpar&aminohippuricacidincludehippuricacidandortho~ 

lodohippuricacid.  

10 

Preferablythecombinationofthepresentinventioncomprises(a)theradiolabeledcomplex 

acidderivativeofpara~aminohippuricacid.  

15 Morepreferablythecombinationofthepresentinventioncomprises(a)theradiolabeled 
complexasdescribedherein'and(b)asaltofpara~aminohippuricacidbutpreferablynot 

I 

para-aminohippuricacidoracarboxylicacidderivativethereof.PreferredsaltsofPAH 

includealkaliorearthalkalisaltsofPAH.ThesodiumsaltofPAHsodiumaminohippurate, 

isparticularlypreferred.ItisunderstoodthatthesaltofF'AHisusuallyapharmaceutically 

20 acceptablesaltofPAHinparticularasaltwhichisnottoxicwhenadministeredataneffective 

dose.  

PreferabiyPAHorasaltorcarboxylicacidderivatethereofpreferablyaminohippurate 

1 iscomprisedinabufferedaqueoussolutione.g.anisotonicorhypertonicsolutionp 

25 e.g.inwaterforinjection(WFI).ParticularlypreferablyPAHisprovidedinasolutionfor 

asdescribedhereinand(b)para-aminohippuricacidbutpreferablynotasaltoracarboxylic
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injectione.g.a10%(w/v)PAHinparticularsodiumaminohippuratesolutionforinjection 

ora20%(w/v)PAHinparticularsodiumaminohippuratesolutionforinjection.SuchPAH 

solutionsforinjectionarecommerciallyavailable.ThePAHsolutionforinjectionmay 

comprisePAHinparticularsodiumamiriohippurate,(butpreferablynofurtheractive 

5 ingredients)andwaterforinjection.  

InthepresentinventionI PAHorasaltorcarboxylicacidderivatethereofpreferably 

aminohippuratesodiumisusedinanamountwhichissufficienttoeffectivelyimprovethe 

anti-tumoreffectsoftheradiojabeledcomplex.TheeffectiveamountofPAHmaybe 

10 determinedbyroutineexperimentse.g.byusinganimalmodeis.Suchmodelsinclude, 

withoutimplyinganylimitationI rabbitsheepmouseI ratdogandnon-humanprimate 

models.  

ForinstancetheadministeredamountofPAHmayrange(perkgbodyweight)fromabout 

15 0.1mg/kgtoI0g/kgpreferablyfromabout05mg/kgto5g/kgmorepreferablyfromabout 

Img/kgtoIg/kg.  

PreferablyPAHorasaltorcarboxylicacidderivatethereofpreferablyaminohippurate 

20 forexampleinanamountofabout5,10,20,30,40,50,60,70,80,90,100,150,200,250, 

300,350,400,450,500mgperkilogramofbodyweightupto500mgperkilogramofbody 

weight.MorepreferablyPAHorasaltorcarboxylicacidderivatethereofpreferably 

aminohippuratesodiumisusedinanamountofabout50mgtoabout500mgperkilogram 

ofbodyweightmorepreferablyfromabout50mgtoabout250mgperkilogramofbody 

25 weightforexampleinanamountofabout50,55,60,65,70,75,80,85,90,95,100,110, 

120,130,140,150,160,170,180,190,200,210,220,230,240or250mgperkilogramof 

bodyweight.EvenmorepreferablyPAHorasaltorcarboxylicacidderivatethereof, 

preferablyaminobippuratesodiumisusedinanamountofabout75mgtoabout200mg 

perkilogramofbodyweightforexampleinanamountofabout75,80,85,90,95,100, 

30 105,110,115,120,125,130,135/ 140,145,150,155,160,165,170,175,180,185p 190, 

I95,upto200mgperkilogramofbodyweightor200mgperkilogramofbodyweight.Still 

morepreferablyPAHorasaltorcarboxylicacidderivatethereofpreferablyaminohippurate 

1 isusedinanamountofabout5mgtoabout500mgperkilogramofbodyweight,
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sodiumisusedinanamountofabout80mgtoabout160mgperkilogramofbodyweight, 

forexampleinanamountofabout30,85,90,95,100,105,110,115,120,125,130,135, 

140,145,150,155,upto160mgperkilogramofbodyweightor160mgperkilogramof 

bodyweight.  

5 

PAHorthesaltorcarboxylicacidderivatethereofispreferablyusedinalarger(molarand/or 

w/w)quantitythanthe(co~administered)radiolabeledcomplexasdescribedherein.  

InsomeembodimentstheradiolabeledcomplexandPAH(orasaltorcarboxylicacid 

10 derivatethereofpreferablyaminohippuratesodium)areusedinaratioofabout1/1.000.000 

to1/10(w/w),preferablyofabout1/500.000to1/100(w/w),morepreferablyfromabout 

1/250.000toabout1/500(w/w).  

PreferablytheracliolabeledcomplexandPAH(orasaltorcarboxylicacidderivatethereof, 

15 preferablyaminohippuratesodium)areusedinaratioofabout1/250.000toabout1/5.000 

(w/w),forexampleinaratioofabout1/250.000,1/200.000,1/150.000,1/100.000,or 

1/50.000toabout1/5.000(w/w),morepreferablyinaratioofabout1/240.000toabout 

1/8.000(w/w),forexampleinaratioofabout1/240.000,1/230.000,1/220.000,1/210.000, 

20 1/120.000, 1/110.000, 1/100.000, 1/90.000, 1/80.000, 1/70.000, 1/60.000 1/50.000, 
Pt 

1/40.000,1/30~000,1/20.000,1/19.000,1/18.000,1/17.000,1/16.000,1/15.000,1/14.000, 

1/13.000,1/12.000,1/11.000,1/10.000,1/9.000,or1/8.000(w/w).Itisalsopreferredthat 

theradiotabeledcomplexandPAH(orasaltorcarboxylicacidderivatethereofpreferably 

aminohippuratesodium)areusedinaratioofabout1/100.000toabout1/10.000(w/w),for 

25 exampleinaratioofabout1/100.000,1/95.000,1/90.000,1/85.000,1/80.000,1/75.000, 

V705 000,1/65.000,1/60.0001/55.000,1/50.000,1/45~000,1/40.000,1/35.000,1/30.000, 

1/25.000,1/20.000,1/15.000,1/10.000(w/w).Itisalsopreferredthattheradiolabeled 

compiexandPAH(orasaltorcarboxylicacidderivatethereofpreferablyaminohippurate 

sodium)areusedinaratioofabout1/50.000toabout1/40.000(w/w),forexampleinaratio 

30 ofabout1/50.000,1/49.000,1/48.000,1/47.000,1/46~000,1/45.000,1/44.000,1/43.000, 

1/42.000,1/41.000,1/40.000(w/w).  

1/200.000,1/190.000,1/180.000,1/170.000,1/160.000,1/150.000,1/140.000,1/130.000,
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Medicaltreatmentanduses 

Thecombinationasdescribedaboveisusedinthetreatmentofcancer.Accordinglythe 

5 presentinventionalsoprovidesamethodfortreatingcancerorinitiatingenhancingor 

prolongingananti-tumor-responseinasubjectinneedthereofcomprisingadministeringto 

thesubjectthecombinationasdescribedabove.Moreoverthepresentinventionalso 

providesacombinationtherapyforthetreatmentofcancercomprisingtheadministrationof 

thecombinationasdescribedabove.Insomeembodimentsthesubjectisahumanbeingin 

10 particularahumancancerpatient.Thehumanbeingmaybeahumanbeingoftheageof18 

orolder.  

FurthermorethepresentinventionalsoprovidesPAHorasaltorcarboxylicacidderivate 
PEP 

thereofasdescribedaboveI foruseinthetreatmentofcancerwhereinPAHorthesaltor 

15 carboxylicacidderivatethereofasdescribedaboveisadministeredincombinationwitha 

radiolabeledcomplexasdescribedabove.  

ingeneralraclionuclicletherapymaybeappliedtoanycancerthatsatisfiesthetargeting 

20 radiolabeledcomplexincreasestheanti-tumorefficacyoftheradiolabeledcomplexitcan 

beappliedtoanyraclionuclidecancertherapy.Thereforetheprincipleofihecombineduse 

ofaradiolabeledcomplexandPAHisnotrestrictedtocertainkindsofcancer.  

Ingeneraltheskilledpersonusuallyselectsthetargetingmoleculeinviewofthecancerto 

25 betreatedsuchthattheradiolabeledcomplexisdeliveredbythetargetingmoleculetothe 

targetcancercells.  

ForexampleradiolabeledcomplexeswithatargetingmolecuiebindingtoPSMAmaybe 

usedinthetreatmentofanycancerexpressingPSMA.InparticularthepresenceofPSMA

30 expressingcellsortissuesmaybeindicativeofaprostatetumor(cell),ametastasizedprostate 

tumor(cell)p arenaltumor(cell),apancreatictumor(cell),abladdertumor(cell),and 

criterianeededfordeliveryofradionuclides.AsthecombinedadministrationofPAHandthe
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combinationsthereof.Accordinglythecancertobetreatedispreferablyprostatecancer 
I 

pancreaticcancerrenalcancerorbladdercancer.  

Forexampleradiolabeledcomplexeswithatargetingmoleculebindingtoasomatostatin 

S receptorinparticularsomatostatinreceptor2(SSTW2)orsomatostatinreceptor5(SSTRm5), 

moreparticularlysomatostatinreceptor2(SSTW2),maybeusedinthetreatmentofany 

cancerexpressingasomatostatin receptor.Accordinglythecancerispreferablya 

neuroenclocrinetumor(NET).InparticulartheNETmaybeselectedfromthegroupconsisting 

ofgastroenteropancreaticneuroendocrinetumor cardnoidtumorpheochromocytoma 
I / 

10 paraganglioma, medullarythyroidcancer, pulmonaryneuroendocrinetumorthymic 

neuroendocrinetumoracarcinoidtumororapancreaticneuroendocririetumorpituitary 

adenoma adrenalglandtumors Merkelcellcarcinoma breastcancer NowHodgkin 
I I I I 

lymphomaHodgkinfymphomaHead&Necktumorurothelialcarcinoma(bladder),Renal 
I, I 

CellCarcinomaI HepatocellularCarcinomaI GISTneuroblastomaIbileducttumorcervix 

15 tumorI Ewingsarcomaosteosarcomasmallcelllungcancer(SCLC),prostatecancer, 

melanoma meningioma, giloma meduIloblastoma hemangioblastoma, supratentorial 
/ / I, 

primitive neuroectodermal tumor and esthesioneuroblastoma. Further nonlimiting I I 

examplesofNETtumorsincludefunctionalcarcinoid I insulinomagastrinoma 

vasoactive Intestinal peptitie (VIP) oma, giucagonoma, serotonInoma histaminoma 

20 ACTHomapheocromocytomaandsomatostatinoma.  

Insomeembodimentsthehumanbeingtobetreatedsuffersfromatumorwhichhasbeen 
/ 

beendiagnosedasSSTR-2positive.  

25 InsomeembodimentstheNETmaybeselectedfromthegroupconsistingofcarcinoidtumor 
I 

pheochromocytomaparagangliomamedutlarythyroidcancerpulmonaryneuroendocrine 
I 

tumorthymicneuroendocrinetumoracarcinoidtumorpituitaryadenomaadrenalgland 
I 

tumorsMerkelcellcarcinoma/ breastcancerI NowHodgkinlymphomaHodgkinIymphomaI 

head&necktumorI urotheliaicarcinoma(bladder),renalCellCarcinomahepatocellufar 

30 CarcinomaI GIST, neuroblastoma, bile ducttumor/ cervix tumor, Ewingsarcoma, 

osteosarcornasmallcelllungcancer(SCLC),prostatecancermelanoma meningioma, 
I I 

I
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glioma medullobiastoma hemangioblastoma supratentorialprimitiveneuroectodermal 
/9 / I 

tumorandesthesioneurobiastoma.  

Ingeneralpreferredtypesofcancerstobetreatedincludethoseforwhichraclionuclide 

5 therapyisestablishedandcurrentlyunderinvestigation.Usuallythetypeofcancer 

investigatedprimarilyreflectsdevelopmentsrelatedtotheavailabletargets(andtargeting 

moleculesforthespecificdeliveryoftheradionuclidetothecancercells).Preferredexamples 

ofcancers include, but are not limited toI thyroid malignancies, haernatological 

malignancies hepaticmalignanciesprostatecancercoforectalcancer breastcancer I I I 

10 neuroendocrineandsomatostatinreceptorcancers.Insomeembodimentsthecanceris 

selectedfromneuroendocrinetumorsprostatecancerpancreaticcancerrenalcancer 
/ 

bladdercancer/ / I mallor 
braincancergastrointestinalcancermedullarthyroidcarcinomass 

non~smaIlcelllungcancersstromalovariancarcinomasductalpancreaticadenocarcinoma 
/ 

insulinomasgastrinomasbreastcancerandsarcoma.  
/ / 

15 

Insomeembodimentsthecancerisselectedfromneuroendocrinetumorsprostatecancer, 

renalcancer/ bladdercancer/ braincancergastrointestinalcancermeduilarthyroid 

carcinomassmallornonasmallcelllungcancerstromalovariancarcinomasinsulinomas, 
/ 

20 

Insomeembodimentsthecancerisselectedfromneuroendocrinetumorsprostatecancer 
/ 

smallcelllungcancerbreastcancerandhepatocellufarcancer.  

InadditiontothetreatmentofcancerthecombinedadministrationofPAHanda 

25 radiolabeledcomplexreducesthenepbrotoxicsideeffectsoftheradiolabeledcomplex.  

AccordinglythecombinationofPAHorasaltorcarboxylicacidderivatethereofas 

described , witharadiolabeledcomplexasdescribedabovemayalsobeused(in 

additiontothetreatmentofcancer)toreducenephrotoxicsideeffectsoftheradiolabeled 

complex.  

30 

Asusedhereintheterm,,treatment"or,,treatingU ofadiseaseincludespreventingreducing, 

delayingorprotectingagainsttbedisease(thatiscausingtheclinicalsymptomsnotto 

gastrinomasbreastcancerandsarcoma.
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a developortodevelopinreducedordelayedform);inhibitingorreducingthedisease(i.e 
a., arrestingdelayingreducingorsuppressingthedevelopmentofclinicalsymptoms);and/or 

retievingtbedisease(i.ecausingtheregressionofclinicalsymptoms).Aswillbeappreciated, 
B, 

itisnotalwayspossibletodistinguishbetween,,preventing"and,,suppressing"adiseaseor 

5 disordersincetheultimateinductiveeventoreventsmaybeunknownorlatent.Accordingly, 

theterm,,prophylaxis"willbeunderstoodtoconstituteatypeof,,treatment"that 

encompassesboth,,preventing"and0 suppressing."Theterm,,treatment"thusincludes 
S ,,prophylaxis. Accordinglytheterm"treatment"includesprophylactictreatment(before 

onsetofthedisease)asweiIastherapeutictreatment(afteronsetofthedisease).  

10 

ThetermsIItherapyII and"therapeutic"I asusedhereinpreferablymeantohaveatleastsome 

minimalphysiologicaleffectuponbeingadministeredtoalivingbody.Forexamplea 

pbysioiogicaleffectuponadministeringa'therapeutic"anti-tumorcompoundmaybethe 

inhibitionoftumorgrowthordecreaseintumorsizeorpreventionreoccurrenceofthe 
I 

15 tumor.Preferablyinthetreatmentofcancerorneoplasticdiseaseacompoundwhich 

inhibitsthegrowthofatumorordecreasedthesizeofthetumororpreventsthereoccurrence 

ofthetumorwouldbeconsideredtherapeuticallyeffective.ThetermIIanti-tumordrugIF 

thereforepreferablymeansanytherapeuticagenthavingtherapeuticeffectagainstatumor 
I 

20 

ThecomponentsofthecombinationofthepresentinventionasdescribedhereinS 
i.e.(I)the 

radiolabeledcomplexasdescribedaboveI and(ii)PAHorasaltorcarboxylicacidderivate 

thereofasdescribedaboveareusuallyadministeredascombinationtherapy.Thismeans 

thatevenifonecomponent(theradiolabelecicomplexorPAH)isnotadministerede.g.,at 

25 thesamedayastheothercomponent(theotheroftheradiolabetecicomplexorPAH),their 

treatmentschedulesaretypicallyintertwined.Thismeansthat"acombination"inthecontext 

ofthepresentinventiondoesinparticularnotincludethestartofatherapywithone 

component(theracliolabeledcomplexorPAH)afterthetherapywiththeothercomponent 

(theotheroftheradiolabeledcomplexorPAH)isfinished.Therebya"finished"therapy 

30 meansinparticuiarthattheactivecomponentdoesnotexertitseffectsanymore- 
a.i.e.a 

I, "therapy mayinparticularbefinishedseveralminuteshoursordaysafterthelast 

administrationoftheactivecomponentdependingonhowlongtheactivecomponentexerts 

neoplasticdiseaseorcancer.



WO20221096673 PCT/EP2021/080822 

38 

its(anti-cancer/anti--tumor)effects.Inmoregeneralan//a treatmentscheduleof 

theradiolabeledcomplexandPAH. andthusacombinationoftheradiolabeledcomplex 

andPAH meansthat 

(i) noteveryadministrationoftheradiolabeledcomplex(andthereforethecomplete 

5 therapywiththeradiolabeledcomplex)iscompletedformorethanoneweek 

(preferablyformorethan3daysmorepreferablyformorethan2daysevenmore 

preferablyformorethanaday)beforethefirstadministrationofPAHorasaitor 

carboxyiicacidclerivatethereof(andthereforethecompletetherapywithPAH)starts; 

or 

10 (ii) noteveryadministrationofPAHorasaltorcarboxylicacidderivatethereof(and 

thereforethecompletetherapywithPAH)iscompletedformorethanoneweek 

(preferablyformorethan3daysmorepreferablyformorethan2daysevenmore 

preferablyformorethanaday)beforethefirstadministrationoftheradiolabeled 

complex(andthereforethecompletetherapywiththeradiolabelecicomplex)starts.  

15 

ForexampleinthecombinationoftheradiolabetedcomplexasdescribedhereinandofPAH 

orasaltorcarboxylicacidderivatethereofasdescribedhereinonecomponent(the 

radiolabeledcomplexorPAH)maybeadministeredonceaweekandtheothercomponent 

20 achieveinthisexample"acombination"inthesenseofthepresentinventionthemonthly 

administeredcomponentistobeadministeredatleastonceinthesameweekinwhichalso 

theweeklyadministeredothercomponentisadministered.  

The combinations and pharmaceutical compositions as described herein may be 

25 administeredonlyonce(singleadministration).inparticulartheradiolabeledcomplexas 

describedhereinmaybeadministeredonlyonce(singleadministration).PAHorthesaltor 

carboxylicacidderivatethereofasdescribedhereinmaybeadministeredonceortwice.  
'p 

Insomeembodimentsthe 
p 

combinationorpharmaceuticalcompositionisadministered 

30 repeatedlye.g.2,3,4,5,6,7,8,9or10timespreferablynotmorethanseventimesmore 

preferablynotmorethanfivetimesevenmorepreferablynotmorethan3times.Inparticular 
/ 

theradiolabeledcomplexasdescribedhereinispreferablyadministerednotmorethanseven 

(theotheroftheradiolabeledcomplexorPAH)maybeadministeredonceamonth.To
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timesmorepreferablynotmorethanfivetimesevenmorepreferablynotmorethan3times.  
'p 

Usuallyasingleorveryfewadministrationsoftheradionuclidecomplexaresufficientto 

exertitsanti-tumoreffects.  

5 Preferablytheradiolabeledcomplexand/orthePAH(orthesaltorcarboxylicacidderivate 

thereof)comprisedinthecombinationaccordingtothepresentinventionmaybe 

administeredatthesameday.Forexampleiftheradiolabeledcomplexand/orthePAH(or 

thesaltorcarboxylicacidderivatethereof)comprisedinthecombinationaccordingtothe 

presentinventionareadministeredrepeatedlyandatthosedaysatwhichtheradiolabejed 

10 complexisadministeredalsotheorthePAH(orthesaltorcarboxylicacidderivatethereof) 

administered.  

InthecombinationoftheradiolabeledcomplexasdescribedhereinandofthePAH(orthe 
'p 

saltorcarboxylicacidderivatethereof),asdescribedhereintheradiolabeledcomplexand 

15 thePAH(orthesaltorcarboxylicacidcierivatethereof)arepreferablyadministeredatabout 

thesametime.  

"AtaboutthesametimeffI asusedhereinI refersinparticulartosimultaneousadministration.  

20 complexthePAH(orthesaltorcarboxylicacidderivatethereof)isadministeredordirectly 

afteradministrationofthePAH(orthesaltorcarboxylicacidderivatethereof)the 

radiolabeledcomplexisadministered.Theskilledpersonunderstandsthat"directlyafterI, 

includesthetimenecessarytopreparethesecondadministration- inparticularthetime 

necessaryforexposingandclisinfectingthelocationforthesecondadministrationaswellas 

25 appropriate preparation ofthe "administration device" (e.g., syringe, pump, etc.).  

Simultaneousadministrationalsoincludesiftheperiodsofadministrationoftheradiolabeled 

complexandofthePAH(orthesaltorcarboxyiicacidderivatethereof)overlaporiffor 

exampleonecomponent(racliolabeledcomplexorPAH)isadministeredoveralongerperiod 

oftimesuchas30mmIh,2horevenmoree.g.byinfusionandtheothercomponent 
I, 

30 (theotheroftheradiolabeledcomplexorPAH)isadministeredatsometimeduringsucha 

longperiod.  

ItalsoencompassessituationsI wheredirectlyafteradministrationoftheradiolabeled
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Preferablytheradiolabeledcomplex asdescribedherein andthePAH(orthesaltor 
I 

carboxylicacidderivatethereof),asdescribedhereinareadministeredatthesamedaymore 

preferablyataboutthesametimeandevenmorepreferablysimultaneously.Thismaybe 

achievedbyasinglecombinedadministrationonly.InsomeembodimentsPAH(orthesalt 

5 orcarboxylicacidderivatethereof),asdescribedhereinmaybeadministered(without 

concomitantadministrationoftheradiolabeledcomplex)beforethecombinedadministration 

oftheradiolabeledcomplexasdescribedhereinandthePAH(orthesaltorcarboxylicacid 
I 

derivatethereof),asdescribedherein(ataboutthesametimee.g.simultaneously).For 

examplePAH(withoutconcomitantadministrationoftheradiolabeledcomplex)maybe 

10 administerednomorethan120mmpreferablynomorethan90mm morepreferablyno 
I 

morethan60minIevenmorepreferablynomorethan30minIstillmorepreferablynomore 

than20mmsuchasnomorethan15orI0mmbeforethecombinedadministrationofthe 

radiolabeledcomplexasdescribedherein andthePAH(orthesaltorcarboxylicacid 
I 

derivatethereof),asdescribedherein(ataboutthesametimee.g.simultaneousiy).  

15 

PAHorthesaltorcarboxylicacidclerivatethereofpreferablyaminohippuratesodiummay 
I 

beadministeredpriorandduringorpriorandafteradministrationoftheradiojabeled 

complex.Thepre-administrationofPAHmaybeabout60mm,30mm I0mm or5mm prior 
/ 

20 5horI0-60mm priortopriortotheadministrationoftheradiolabeledcomplex.incettain 

embodimentsPAHmaybeadministeredpriortotheadministrationoftheradiolabeled 

complexandthereaftere.g.0~5-5horI0-60mm thereafterorpriorduringandthereafter.  
/ I 

Insomeembodimentspre-aclministrationofPAH(orthesaltorthecarboxylicacidderivate 

25 thereof),preferablypara.~aminohippuratesodiummaybeadministered5to30mm or5to 
20mm or5toI5mm priortotheadministrationoftheracliolabeledcomplex(inparticular 

ascontinuousadministrationover5to30mm or5to20mm or5to15mm)andcontinues 

foranother50to90mm or40to60mm (e.g.uponthestartoftheadministrationofthe 

radiolabeledcomplex).TherebythetotalcontinuousadministrationperiodofPAH(orasalt 

30 orthecarboxylicacidderivativethereof)maybe60to90mm or60to80mm.The 

radiolabeledcomplexmaybecontinuouslyadministeredfor10to25or10to20mm 

concomitantwiththeadministrationofPAH(orasaltorderivativethereof).  

totheadministrationoftheradiolabeledcomplexpreferablyPAHisadministeredaboutO.5~
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InparticularPAH(orasaltorthecarboxylicacidderivativethereof)andtheradiolabefed 

complexareadministeredsystemicallypreferablyintravenously.Advantageouslythe 

administrationsmaybeperformedbyinfusione.g.bymeansofasyringeorinfusionpump 

5 andaninfusioncatheter.Theadministrationofbothcomponentsmaybeefficientlyenabled 

byathreewaystopcockorluerlock.Thesyringeorinfusionpumpsforadministrationof 

PAH(orasaltorthecarboxylicacidderivativethereof)solutionandtheradiolabeledcomplex 

solutionmaytbusbeconnectedtodistinctportsofthethreewaystopcockorluerlock.  

10 ThedurationoftheadministrationofPAH(orasaltorthecarboxylicacidderivativethereof) 

and/ortheradiolabetedcomplexmaydependontheflowratethevolumeandthe 

concentrationofPAH(orasaltorthecarboxylicacidderivativethereof)andtheradiolabeled 

complexintheadministeredsolutions.TheflowrateofPAH(orasaltorthecarboxylicacid 

derivativethereof)maybechosenfrom0.9niL/mWtoabout2mL/min.Theflowrateofthe 

15 radiolabeledcomplexmaybechosenfrom1.7mL/mintoabout2.5mL/min.Insome 

embodimentstheflowrateofbothcomponentsmaybekeptconstant(overthecourseof 

theircontinuousadministration).Inotherembodimentstheflowrateofoneorboth 

componentsmaybealteredinthecourseoftheircontinuousadministration.Insome 

20 alteredbystartingwithahigherflowrate(primingdose) inparticularduringthepre~ 

administrationperiodI andbyreducingtheflowrateshoWybefore(e.g.0.2to3mm)or 

essentiallysimultaneouslywiththeonsetoftheadministrationoftheradiolabeledcomplex.  

TheflowrateofPAH(orthecarboxyiicacidderivativethereof)maybereducedby15to40% 

relativetoitsstartvaluee.g.to0.9to1.3niL/mm.Insomeembodimentsthehowrateof 

25 PAH(orasaltorderivativethereof)isalteredbystartingwithahigherflowrate(priming 

dose),inparticularduringthepre-administrationperiodandbyreducingtheflowrateshortly 

before(e.g.0.2to3mm)oressentiallysimultaneouslywiththeonsetoftheadministrationof 

theradiolabetecicomplexwhiletheflowrateoftheradiolabeledcomplexiskeptconstant 

throughoutitsadministrationperiod.InsomeembodimentstheconcentrationofPAH(ora 

30 saltorthecarboxylicacidderivativethereof)inthesolutionadministeredaccordingtothe 

treatmentprotocolasdisclosedhereinmaybebetween1mgand3mg/20mLorI.5to2.5 

mg/20mLe.g.itmaybea5to15O/~solution.ThevolumeoftheadministeredPAH(orasalt 

embodimentstheflowrateofPAH(orasaltorthecarboxylicacidderivativethereof)is
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orthecarboxylicacidderivativethereof)solutioninparticularanaqueoussolutionmaybe 

intherangeof75to130mLor90to120mL.  

Insomeembodimentsthepatient'splasmaconcentrationofPAH(orasaltorthecarboxylic 

5 acidderivativethereof)inthecourseofthePAH(orasaltorthecarboxyliczacidderivative 

thereof)administration inparticularattheendofPAH(orasaltorthecarboxylicacid 
I 

derivativethereof)administration'p achieves500to900mg/mLor700to900mg/mL.  

Advantageouslyfluidinparticularwaterintakebythesubjecttobetreatede.g.thecancer 
I 

10 patientsufferingfromneuroendocrinetumorsprostatecancersmallcelllungcancerbreast 
/ 

cancerorhepatocellularcancerisensuredaheadofthestartofthetreatmentprotocolas 

disclosedherein.Apreferablyoralfluidintakeof0.5toILwithin30to60mm aheadofthe 

treatmentprotocolispreferred.  

15 Itisunderstoodthatformedicalpurposesusually"aneffectiveamount"oftheradiolabeled 

complexandofPAH(orasaltorderivativethereof)isadministered.Forexampleifthe 

radiolabeledcomplexand/orPAHiscomprisedina(pharmaceutical)compositionthe 
'p 

(pharmaceutical)compositionusuallycomprisesaneffectiveamountoftheradiolabeled 

complex.Asusedherein aneffectiveamount!'meansanamountoftbeagent(s)thatis 

20 sufficienttoallowforsignificantlyinductionofapositivemodificationofthediseasetobe 

treated.AtthesametimehoweverI an,,.effectiveamount"maybesmallenoughtoavoid 

seriousside-effectsthatistosaytopermitasensiblerelationshipbetweenadvantageand 

risk.AnIeffectiveamount"mayvarydependingontheparticularconditiontobetreatedand 

alsowiththeageandphysicalconditionofthepatienttobetreatedtheseverityofthe 

25 conditionthedurationofthetreatmentthenatureoftheaccompanyingtherapyofthe 

particularpharmaceuticailyacceptableexcipientorcarrierusedandsimilarfactors.  

// 

Accordinglyaneffectiveamounti'maybereadilydeterminedinaspecificsituationbythe 
physician.Ingeneraleffectivedosesmaybedeterminedbyroutine , e.g..byusing 
animalmodels.Suchmodelsincludewithoutimplyinganylimitationrabbitsheepmouse 

I 

30 ratdogandnormhumanprimatemodels.Therapeuticefficacyandtoxicityofradiolabeled 

complexesandPAHcanbedeterminedbystandardpharmaceuticalproceduresincell 

culturesorexperimentalanimalse.g.,fordeterminingtheLD5O(thedoselethalto50%of 

I
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thepopulation)andtheED5O(thedosetherapeuticallyeffectivein50%ofthepopulation).  

Thedoseratiobetweentoxicandtherapeuticeffectsisthetherapeuticindexandcanbe 

expressedastheratioLD50/ED50 5 Thedataobtainedfromthecellcultureassaysandanimal 

studiescanbeusedindeterminingadoserangeforuseinhumans.Thedoseofsaid 
5 

m 

conjugatesliespreferablywithinarangeofcirculatingconcentrationsthatinciudetheED5O 

withlittleornotoxicity.  

Thedosageadministered assingleormultipledosestoanindividualwillthusvary 

dependinguponavarietyoffactorsincludingpharmacokineticpropertiessubjectconditions 

10 andcharacteristics(sexagebodyweighthealthsize),extentofsymptomsconcurrent 

treatmentsfrequencyoftreatmentandtheeffectdesired.  

Theradiolabeledcomplexcomprisedinthecombinationaccordingtothepresentinvention 

andthePAH(orasaltorderivativethereof)comprisedinthecombinationaccordingtothe 

15 presentinventioncanbeadministeredbyvariousroutesofadministrationforexample, 

systemicallyorlocaily(e.g.intratumorally>Systemicadministrationinparticularparental 

administrationIspreferred.Non-limitingexamplesofpreferredroutesofadministration 

include intravenous C intravasal, subcutaneous, intramuscular and intraderrnal 

20 administrationmaybeaccomplishedlocallyforinstanceatthesiteofafflictionsuchas 

intratumoraladministration.  

Preferablytheradiolabeledcomplexcomprisedinthecombinationaccordingtothepresent 

inventionandthePAH(orasaltorderivativethereof)comprisedinthecombination 

25 accordingtothepresentinventionareadministeredsystemically.Insomeembodimentsthe 

radiolabeledcomplexisadministeredintratumorallyandthePAH(orasaltorderivative 

thereof)isadministerecisystemically.  

Preferablytheracliolabeledcomplexcomprisedinthecombinationaccordingtothepresent 

30 inventionandthePAH(orasaltorderivativethereof)comprisedinthecombination 

accordingtothepresentinventionareadministeredviathesamerouteofadministration, 

administration.Insomeembodimentsintravenousadministrationispreferred.Alternatively,
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preferablyviathesamesystemicrouteofadministrationmorepreferablyviathesame 

parenteralrouteof , evenmorepreferablyintravenously.  

Insomeembodimentsthecombinationaccordingtothepresentinventioncomprising(a)the 

S radiolabeledcomplexand(b)PAH(orasaltorcarboxylicacidderivatethereof),asdescribed 

abovemaybeadministeredincombinationwithfurtheradditionalactivecompounds(e.g., 

inthecontextoftumor/cancertreatment).Inotherembodimentsthecombinationaccording 

tothepresentinventioncomprising(a)theracliolabeledcomplexand(b)PAH(orasaltor 

carboxylicacidderivatethereof),asdescribedaboveisnotadministeredincombinationwith 

10 furtheradditionalactivecompounds(e.g.,SInthecontextoftumor/cancertreatment).Inother 
II 0 wordstheinventivecombinationmayalsobeusefulasstancLalonetherapy.  

Ingeneraleachofthecomponents(a)theradiolabeledcomplexand(b)PAH(orasaltor 

carboxylicacidderivatethereof)ofthecombinationmaybecomprisedinthesame 

15 compositionorinseparatecompositions.Preferablytbecomponents(a)theradiolabeled 

complexand(b)PAH(orasaltorcarboxylicacidderivatethereof)ofthecombinationmay 

becomprisedinthesamecomposition.Accordinglyeachofthecomponents(a)the 

radiolabeledcomplexand(b)PAH(orasaltorcarboxylicacidderivatethereof)ofthe 

20 components((a)theradiolabeledcomplexand(b)PAH(orasaltorcarboxylicacidderivate 

thereof)ofthecombinationmaybecomprisedinthesamecontainer(e.g.,asyringe).  

Accordinglythepresentinventionalsoprovidesacombinationofcompositionswhereina 

firstcompositioncomprisestheradiolabeledcomplexasdescribedabove(butpreferablynot 

25 thePAHorasaltorcarboxylicacidderivatethereofasdescribedabove);andasecond 

compositioncomprisesthePAH(orasaltorcarboxylicacidderivatethereof)asdescribed 

above(butpreferablynottheradiolabeledcomplexasdescribedabove),foruseinthe 

treatmentofcancer.  

30 Preferablythecomponents(a)theradiolabelecicomplexand(b)PAH(orasaltorcarboxylic 

acidderivatethereof)ofthecombinationarecomprisedinthesamecomposition.  

Accordinglythepresentinventionalsoprovidesa(pharmaceutical)compositioncomprising 

combinationmaybecomprisedinaseparatecontainer(e.g.,asyringe).Preferablythe
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(a)theradiolabelecicomplexasdescribedhereinand(b)PAH(orasaltorcarboxylicacid 
I 

derivatethereof),asdescribedhereinforuseinthetreatmentofcancer.  

Furtherdetailsofsuchcompositionsaredescribedbelow.Ingenerala(pharmaceutical) 

5 compositionmaycompriseapharmaceuticallyacceptableexcipientdiluentorcarrieras 

describedbelow.  

Compositions 

10 

Thedetailsoutlinedaboveincludingthedetailsregardingtheradiolabeledcompiex(in 

particularregardingtberadionuclidethetargetingmoleculeandthechelatingagent);PAH 

(orasaltorcarboxylicacidderivatethereof);theadministration(inparticularregarding 

scheduleandroutesofadministration);thecancerstobetreated;etc.applyaccordinglyto 

15 thepharmaceuticalcompositionsoftheinvention.  

Forexamplealsointhepharmaceuticalcompositionoftheinventionthetargetingmolecule 

maybeselectedfrompeptidespeptidomimetics/antibodyfragmentsI antibodymimetics 

20 somatostatinanaloguesPSMA-inbibitorsgastrinanaloguesintegriribindingmoleculesand 

folateasdescribedabove.MorepreferablythetargetingmoleculebindstoPSMAora 
I 

somatostatinreceptorasdescribedabove.Thetargetingmoleculemaybeselectedfromthe 

groupconsistingofTyr3-octeotrideTyrSoctreotateJR1~p. PSMA-1I SargastrinRGDand 

folatepreferablythetargetingmoleculeisoctreotidemorepreferablyTyr3~octeotrideas 
I 

25 describedabove.  

Forexamplealsointhepbarmaceuticalcompositionoftheinventionthechelatingagent 

maybeamacrocyclicchelatorpreferablyselectedfromthegroupconsistingofDOTA, 

HBED-CQNOTANODAGADOTAGADOTAMTRAPNOPOPCTADFO DTPA, 
3, 

30 DO3APDo3APPrAIDO3APA~flfandHYNICorderivativesthereofasdescribedabove.More 

preferablythechelatingagentisDOTAasdescribedabove.Evenmorepreferablythe 
I 

smallmolecules/ andknottings. Preferablythetargetingmoleculeisselectedfrom
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radiolabelecicomplexcomprisesorconsistsof(I)theraciionuclideand(ii)DOTATOCor 

DOTATATEasdescribedabove.  

Forexamplealsointhepharmaceuticalcompositionoftheinventiontheradionuclidemay 

5 beselectedfrom goup c,99mTc, , 67 ,Ga68GaI BEIiyI' 9 QY17, 

1 8 6Re,'3 8Re,64Cu,67Cu, , 1 ~3Sc4I4Sc47Sc225Ac,213Bi212Bi212Pb227Th,1535m 
166Dy,'8 Fand1311,asdescribedabove~preferablyselectedfromthegroupconsistingof 9 01n, 

l<~InS, asy, 1 , , 64Cu, , 1 7Co,43Sc"Sc,47Sc, I 

212Pb,'53SmI '66Ho/1 2 2 5 Acand1 6 6 Dymorepreferablytheradionuclideisselectedfromthe 

10 groupconsistingof1 7 7 LuI 68Ga I 99rnTc/ andISITbaevenmorepreferably 177Lu 

and68GaI orselectedfroma atra-valentradionuclidepreferablyselectedfromthegroup 

consistingof'77LuI / S 68GaI '1'in/ 225Ac,161Tb/ 4Scand47Sc.Particularlypreferablythe 

radionuclide~I7 7Lu(Lutetiumi77) asdescribedabove.  

15 Forexamplealsointhepharmaceuticalcompositionoftheinventiontheradiolabeled 
complexispreferablyselectedfrom[I77LuaDOTAO=Tyr3poctreotide 177Lu~DOTA~JA1I 

I 

DOTA-RGDI 177Lu-DOTA~Sargastrin/ and '77Lu-PSMA-I&TI asdescribedabove/ more 

20 Forexamplealsothepharmaceuticalcompositionoftheinventionmaycomprisethe 

radiolabeled complex and PAH, as described above. in someembodiments, the 

pharmaceuticalcompositionoftheinventionmaycomprisetheradiolabeledcomplexas 

describedaboveandacarboxylicacidderivativeofpara-aminobippuricacid(PAH),as 

describedabove.Preferablythepharmaceuticalcompositionoftheinventionmaycomprise 

25 theradiolabeledcomplexasdescribedaboveandasaltofPAHasdescribedabovemore 

preferablythepharmaceuticalcompositionoftheinventionmaycomprisetheradiolabeled 

complexasdescribedaboveandsodiumpara-aminohippurate.  

ForexamplealsointhepharmaceuticalcompositionoftheinventionPAH(orthesaltor 

30 carboxylicacidderivatethereof)ispreferablyadministeredinaconcentrationof5mgto500 

mgperkilogramofbodyweightasdescribedabove.  

preferabiytheradiolabeledcomplexis'77Lu-DOTATOC/ aSdescribedabove.
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Forexamplealsointhepharmaceuticalcompositionoftheinvention(a)theradiolabeled 

complexand(VPAHorthesaltorcarboxylicacidderivatethereofarepresentinaratiofrom 

1/240000to1/8000 , asdescribedabove.  

5 IngeneralPAHorthepharmaceuticallyacceptablesaltorcarboxylicacidderivatethereof, 

preferablyaminohippuratesodiummaybepresentinthepharmaceuticalcompositionina 
/ 

largerquantitythantheradiolabeledcomplex.  

ForinstancetheradiolabeledcomplexandPAHorapharmaceuticallyacceptablesaltor 
10 carboxylicacidderivatethereofpreferablyaminohippuratesodium arepresentinthe 

I 

pharmaceuticalcompositioninaratioofabouti/I.OOROOOto1/10(w/w),preferablyofabout 

1/500.000to1/100(w/w),morepreferablyfromabout1/2511000toabout1/500(w/w).  

PreferablytheradiolabeledcomplexandPAHorapharmaceuticallyacceptablesaltor 

15 carboxylicacidderivatethereofpreferablyaminohippuratesodiumarepresentinthe 

pharmaceuticalcompositioninaratioofabout1/250.000toabout1/5.000(w/w),for 

exampleinaratioofabout1/250.000,1/200.000,1/150.000,1/100.000,or1/5O~OOOto 

about1/5.000(w/w),morepreferablyina 
9 ofabout1/240.000toabout1/BbOOO(w/w), 

20 1/190.000,1/180~0O0,1/170~00O,1/160.000,1/150.000,1/140.000,1/130.000,1/120.000, 

1/110.000, 1/100.000, 1/90.000, 1/SOqOQO, 1/70.000, 1/60.000 1/50.000, 1/40.000, 
'I 

1/30.000,1/20.000,1/19.000,1/18.000,1/17.000,1/16.000,1/15.000,1/14.000,1/13.000, 

1/12.000,1/11.000,1/10.000,1/9.000,or1/8.000(w/w).Morepreferablytheradiolabeled 

complexandPAHorapharmaceuticallyacceptablesaltorcarboxylicacidderivatethereof, 

25 preferablyaminohippuratesodium/ arepresentinthepharmaceuticalcompositioninaratio 

ofabout1/100.000toabout1/10.000(w/w),forexampleinaratioofabout1/100.000, 

1/95~O0O,1/90~00O,1/85.000,1/80.000,1/75.000,1/70.000,1/65.000,1/60.0001/55.000, 

1/50.000,1/45.000,1/40.000,1/35.000,1/30.000,1/25.000,1/20.000,1/15.000,1/10.000 

(w/w).ItisalsopreferredthattheradiolabeledcomplexandPAHorapharmaceutically 

30 acceptablesaltorcarboxylicacidderivatethereofpreferablyaminohippuratesodiumare 
/ 

presentinthepharmaceuticalcompositioninaratioofabout1/50.000toabout1/40,000 

forexampleinaratioofabout1/240.000,1/230.000,1/220.000,1/210.000,1/200.000,
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(w/w),forexampleinaratioofabout1/50.000,1/49~OOO,1/48.000,1/47~OOO,1/46.000, 

1/43.000,1/44.000,1/43.000,1/42.000,1/41.000,1/40.000(w/w).  

5 Formulations, carriers and excipients 
S 

The(pharmaceuticalcomposition)ispreferablyaliquidorsemvliquidcomposition, whichis 

morepreferablyaliquidorsemi-liquidcompositionwhichismorepreferablyanaqueous 
I 

solutionwhichmaybebufferedand/orexhibitisotonicproperties.  
I 

10 

Asdescribedabovethe(pharmaceuticai)compositionmaycompriseapharmaceutically 

acceptableexcipientdiluentorcarrier.Theterm"pharmaceuticallyacceptable",asused 

herein referstoacompoundoragentthatiscompatiblewiththecomponentsofthe 
I 

S pharmaceuticalcompositioninparticulartheactive(antkcancer)compounds, anddoesnot 

15 interferewithand/orsubstantiallyreduceitstherapeuticactivities. Pharmaceutically 

acceptablecarrierspreferablyhavesufficientlyhighpurityandsufficientlylowtoxicityto 

makethemsuitableforadministrationtoasubjecttobetreated.  

20 withoutlimitationI diluentsfiliersbulkingagentscarriersdisintegrantsbinderslubricants, 

glidaritsI coatingssolventsandco~soIventsbufferingagentspreservativesadjuvantsanti

oxidantswettingagents, anti-foamingagents thickeningagentssweeteningagents, 

flavouringagentsandhumectants.  

25 Suitablepharmaceuticallyacceptableexcipientsaretypicallychosenbasedonthe 

formulationofthepharmaceuticalcomposition.  

Forpharmaceuticalcompositionsinliquidform usefuipharmaceuticallyacceptable 
I 

excipientsingeneralincludesolventsI diluentsorcarrierssuchas(pyrogen4ree)waterI 

30 (isotonic)salinesolutionssuchphosphateorcitratebufferedsalinefixedoilsvegetableoils 
I I 

suchasforexamplegroundnutoilcottonseedoilsesameoiloliveoilcornoilethanol, 

polyols(forexampleglycerolpropyleneglycolpolyetbeyleneglycolandthelike);lecThin 
I 

Pharmaceuticallyacceptableexcipientscanexhibitdifferentfunctionairolesandinclude,
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surfactants;preservativessuchasbenzylalcoholparabenschiorobutanolphenolascorbic 

acidthimerosalandthelikeisotonicagentssuchassugarspolyalcoholssuchasmanitof, 

sorbitolorsodiumchloridwaluminummonostearateorgelatin;antioxidantssuchasascorbic 

acidorsodiumbisulfite;chelatingagentssuchasethylenediaminetetraaceticacid(EDTA); 

5 bufferssuchas , citratesorphosphatesandagentsfortheadjustmentoftonicitysuch 

assodiumchlorideordextrose.pHcanbeadjustedwithacidsor , suchashydrochioric 

acidorsodiumhydroxide.Buffersmaybehypertonicisotonicorhypotonicwithreference 

tothespecificreferencemediumS 
i.e.thebuffermayhaveabigheridenticalorlowersait 

contentwith referencetothespecificreferencemedium whereinpreferablysuch 

10 concentrationsoftheaforementionedsaltsmaybeusedwhichdonotleadtodamageofcells 

duetoosmosisorotherconcentrationeffects.Referencemediaaree.g.liquidsoccurringin 
a vivomethodssuchasbloodlymphcytosolicliquidsorotherbodyliquidsore.g.liquids 

I whichmaybeusedasreferencemediaininvitromethodssuchascommonbuffersorliquids.  

Suchcommonbuffersorliquidsareknowntoaskilledperson.  

15 

Liquidpharmaceuticalcompositionsadministeredviainjectionandinparticularvia 

intravasalmorepreferablyintravenous(Lv.)injectionshouldpreferablybesterileandstable 
/ 

undertheconditionsofmanufactureandstorage.Suchcompositionsaretypicallyformulated 

asparenterallyacceptableaqueoussolutionsthatarepyrogen-freehavesuitablepHare 

20 isotonicandmaintainstabilityoftheactiveingredient(s).  

Forliquidpharmaceuticalcompositionssuitablepharmaceuticallyacceptableexcipientsand 

carriersincludewatertypicallypyrogen-freewater;isotonicsalineorbuffered(aqueous) 

solutionseag. phosphatecitrateetc.bufferedsolutions.Particularlyforinjectionofthe 

25 (pharmaceutical)compositionswaterorpreferablyabuffermorepreferablyanaqueous 
/ 

buffermaybeusedwhichmaycontainasodiumsalte.g.atleast50mMofasodiumsalt, 
I I 

acalciumsalte.g.atleast0,01mMofacalciumsaltandoptionallyapotassiumsalte.g.at 

least3mMofapotassiumsalt.  

30 Thesodium/ calciumandoptionallypotassiumsaltsmayoccurintheformoftheir 
halogenidese.g.chloridesjodiclesorbromidesintheformoftheirhydroxidescarbonates 

/ 

hydrogencarbonatesorsulfatesetc.Withoutbeinglimitedtheretoexamplesofsodiumsalts 

I
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includee.g.NJaCINJaINaBrNa 2CO3,NaHCO3,Na2SO4,examplesoftheoptionalpotassium 

saitsincludee.g.KCIKIKE3rK 2C03,KHCO3,K2 S04,andexamplesofcalciumsaltsinclude 

e.g.CaCLCaLCaBr 2 ,CaCO3 ,CaSO4 ,Ca(OH)2 .Furthermoreorganicanionsofthe 

aforementionedcationsmaybecontainedinthebuffer.  

5 

Bufferssuitableforinjectionpurposesasdefinedabovemaycontainsaltsselectedfrom 
I 

sodiumchloride(NaCI),calciumchloride(CaCJ 2 )andoptionallypotassiumchloride(KCI), 

whereinfurtheranionsmaybepresentadditionaltothechlorides.CaGEcanalsobereplaced 

byanothersaltlikeKCI.Typicallythesaltsintheinjectionbufferarepresentina 

10 concentrationofatfeast50mMsodiumchloride(NaCI),atleast3mMpotassiumchloride 

(IKCI)andatleast0,01mMcalciumchloride(CaCIB.Theinjectionbuffermaybehypertonic 
p 

isotonicorhypotonicwithreferencetothespecificreferencemediumI 
Ci.e.thebuffermay 

haveahigheridenticalorlowersaltcontentwithreferencetothespecificreferencemedium, 

whereinpreferablysuchconcentrationsoftheaforementionedsaltsmaybeusedwhichdo 

15 notleadtodamageofcellsduetoosmosisorotherconcentrationeffects.  

Forpharmaceuticalcompositionsin(semi-)so!idformsuitablepharmaceuticallyacceptable 

excipientsandcarriersincludebinderssuchasmicrocrystallinecellulosegumtragacanthor 

gelatin I starchorlactose;sugarssuchasforexamplelactoseglucoseandsucrose 

20 starchessuchasforexamplecornstarchorpotatostarch;ceiluloseanditsderivativessuch 

as, for example, sodium carboxymethylceflulose, ethylcelluJose, cellulose acetate' 
disintegrantssuchasalginicacid;lubricantssuchasmagnesiumstearate~glidantssuchas 

stearicacidmagnesiumstearate;calciumsulphatecolloidalsilicondioxideandthelik& 

sweeteningagentssuchassucroseorsaccharin'and/orflavoringagentssuchaspeppermint, 
I 

25 methylsalicylateororangeflavoring.  

q 

Generallypharmaceuticalcompositionsfortopicaladministrationcanbeformulatedas 

creams, ointments, gels, pastes orpowders. Pharmaceutical compositionsfororal 

administrationcanbeformulatedastabletscapsulesliquidspowdersorinasustained 
I 

30 releaseformat. However/ according preferredembodiments, thepharmaceutical 

compositionisadministeredparenterallyinparticularviaintravenousorintratumoral 

injection andisaccordinglyformulatedinliquidorlyophilizedformforparenteral 
/ 

I
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administration.ParenteralformulationsmaybestoredinvialsIVbagsampoulescartridges, 

orprefilledsyringesandcanbeadministeredasinjections inhalantsoraerosolswith 
'p 

injectionsbeingpreferred.  

5 Thepharmaceuticalcompositionmaybeprovidedinlyophilizedform. Lyophilized 

pharmaceuticalcompositionsarepreferabiyreconstitutedinasuitablebufferadvantageously 

basedonanaqueouscarrierpriortoadministration.  

Thepharmaceuticalcomposition ispreferablyanaqueoussolution inparticulara 
'p 

10 radiopharmaceuticalaqueoussolution.Asusedherein'p an'/aqueoussolution"isusuallya 

solutionofoneormoresolute(s)inwater.Thepharmaceuticalcompositionmaybefor 

intravenous(IV)use/application/administration.Thepharmaceuticalcompositionistypically 

stableconcentratedandready~to~use.  

15 Thepharmaceuticalcompositionsarealsoprovidedforuseinthepreparationofa 

medicamernforthetreatmentofcancer.  

20 

Inafurtheraspectthepresentinventionalsoprovidesakit(ofparts)comprising 

(a) aradiolabelecicomplexcomprising0)aradionuclideand(ii)atargetingmolecule 
linkedtoachelating ,and 

agent 

(b) para-aminohippuricacid(PAH);orasaltorcarboxylicacidderivatethereof~ 

25 foruseinthetreatmentofcancer.  

Thedetailsoutlinedaboveincludingthedetailsregardingtheradiolabeledcomplex(in 

particularregardingtheradionuclidethetargetingmoleculeandthechelatingagent)~PAH 
I (orasaltorcarboxylicacidderivatethereof);theadministration(inparticularregarding 

30 scheduleandroutesofadministration);thecancerstobetreated;etc.applyaccordinglyto 

thekitsoftheinvention.  

Kits
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Forexamplealsointhekitoftheinventionthetargetingmoleculemaybeselectedfrom 

peptidespeptidomimeticsantibodyfragmentsantibodymlmeticssinaiImoleculesand 

knottings.PreferabiythetargetingmoleculeisselectedfromsomatostatinanaloguesPSMAW 

inhibitorsgastrinanalogues integrinbindingmoleculesandfolateasdescribedabove.  

5 MorepreferablythetargetingmoleculebindstoPSMAorasomatostatinreceptoras 

describedabove.ThetargetingmoleculemaybeselectedfromthegroupconsistingofTyr3a 
octeotride Tyr3-octreotateJRI1 PSMA-1I Sargastrin RGDandfolatepreferablythe 

I I 'p 

targetingmoleculeisoctreotidemorepreferablyTyr3-octeotrideasdescribedabove.  

10 Forexamplealsointhekitoftheinventionthechelatingagentmaybeamacrocyclic 
chelatorpreferablyselectedfromthegroupconsistingofDOTA HE3ED-CC NOTA, 

I / 

NODAGADOTAGADOTAMTRAPNOPO'p PCTA/ DFODTPADO3APDO3APPrA,, 

DO3APABnandHYNICorderivativesthereofasdescribedabove.Morepreferablythe 

chelatingagentisDOTA asdescribedabove.Evenmorepreferablytheradiolabeled 

15 complexcomprisesorconsistsof(I)theradionuclideand(ii)DOTATOCorDOTATATEas 

describedabove.  

Forexamplealsointhekitoftheinventiontheraclionucildemaybeselectedfromthegroup 

consistingof94Tc,99~'Tc901n1111ri,67Ga,68Ga86Y90 'p Jr / ' 6'Tb, 186Re, 188Re/ Cu 6 

20 55Co'p Co,43Sc,44Sc475c,225Ac,2 1 3 3i,212Bi1 Pb, Th1 / 166Ho/ Dy,18Fand1 31 j as 

describedabove;preferablyselectedfromthegroupconsistingof 90 1n,1 11 In~6 68Ga/ 86Y, 

/ I 35Co,57Co,43Sc , 7Sc,225Ac, C 
212W, 1 1 

2 2 5 Acand1 6 6 Dy~morepreferablytheradionuclideisselectedfromthegroupconsistingof 

68Ga'111n,90Y,9 9 mTc225Acand161Tb;evenmorepreferably177Lu,225Acand68Gaor 

25 selectedfroma tri-valentradionuclidepreferablyselectedfromthegroupconsistingof 177Lu, 

90 Y/6 7Ga,68 GaI I I' 225AcI "Scand 4 7 Sc.Particularlypreferablytheradiorsuclideis 

177Lu(Lutetium-i77), asdescribedabove.  

Forexamplealsointhekitoftheinventiontheradiolabeledcomplexispreferablyselected 

30 from [177Lu-DOTA0Jyr3]-octreotide,'7 7 LueDOTA~JA11, 17 7LwDOTA-RGD, 177Lu-DOTA

Sargastrin and1 7 7 Lu-PSMAI&Tasdescribedabov&morepreferablytheradiolabeled 

complexI '7 7 Lu~DOTATOCasdescribedabove.  

'p 7Cu
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ForexamplealsothekitoftheinventionmaycomprisetheradiolabeledcomplexandPAH, 

asdescribedabove.Insomeembodimentsthekitoftheinventionmaycomprisethe 

radiolabeledcomplexasdescribedaboveandacarboxylicacidderivativeofpara

5 aminohippuricacid(PAH),asdescribedabove.Preferablythekitoftheinventionmay 

comprisetheradiolabeledcomplexasdescribedaboveandasaltofPAHasdescribedabove' 

morepreferablythekitoftheinventionmaycomprisetheradiolabeledcomplexasdescribed 

aboveandsodiumpara~aminohippurate.  

10 Ingeneraleachofthecomponents(a)theradiolabeledcomplexand(b)PAH(orasaltor 

carboxylicacidderivatethereof)ofthekitmaybecomprisedinaseparatecontainer(e.g.,a 

syringe).Preferabtythecomponents((a)theradiolabeledcomplexand(b)PAH(orasaltor 

carboxylicacidderivatethereof)ofthekitmaybecomprisedinthesamecontainer(e.g.,a 

syringe).Accordinglyeachofthecomponents(a)theradiolabeledcomplexand(b)PAH(or 

15 asaltorcarboxylicacidderivatethereof)ofthekitmaybecomprisedinseparateorinthe 

same(pharmaceutical)compositionI asdescribedabove.  

Forexamplethekitmaycomprisepara-aminohippuricacid(PAH)orapharmaceutically 

20 complexasspecifiedaboveA' inanotherpartofthekit.Thekitmayalsocomprise(inadistinct 

part)asolutionfore.g.dilutingPAH(orapharmaceuticallyacceptablesaltorcarboxylicacid 

derivativethereof)and/ortheradiolabeledcomplex.Thesolutionmaybeisotonicor 

hypertonicitmaybebufferede.g.anoptionallybufferedaqueoussolutione.g.anaqueous 

NaCIsolutionorwaterforinjection(WFI).  

25 

Optionallythekitmaycompriseatleastonefurtheragente.g.aminoacidssuchaslysine 

andarginineandmixturesthereofgelatineAmifostinealbumin-derivedpeptidesPSMA

bindingmoleculessuchasPMPAvitaminsradionuclidesantimicrobialagentssolubilizing 
A' 

agentsorthelike.  

30 

Thekitmaybeakitoftwoormorepartscomprisinganyofthecomponentsexemplified 

aboveinsuitablecontainers.Forexampleeachcontainermaybeintheformofvialsbottles 
if / 

acceptablesaltorcarboxylicacidderivatethereofinonepartofthekitI andtheradioiabeled
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squeezebottlesjarsseaiedsleevesI envelopesorpouchesI tubesorblisterpackagesorany 

othersuitableformprovidedthecontainerpreferablypreventsprematuremixingof 

components.Eachofthedifferentcomponentsmaybeprovidedseparatelyorsomeofthe 

differentcomponentsmaybeprovidedtogether(i.e.inthesamecontainer),asdescribed 

5 above.  

Acontainermayaisobeacompartmentorachamberwithinavialatubeajaroran 

envelopeorasleeveorablisterpackageorabottleprovidedthatthecontentsofone 

compartmentarenotabletoassociatephysicallywiththecontentsofanothercompartment 

10 priortotheirdeilberatemixingbyapharmacistorphysician.  

Thekitmayalsocompriseaninstructionleafletpackageinsertorjabelpreferablywith 

directionstoadminister(a)theradiolabeledcomplexand/or(b)PAHorthesaltorcarboxylic 

acidderivatethereofasdescribedabove.  

15
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BRIEFDESCRIPTIONOFTHEFIGURES 

Inthefollowingabriefdescriptionoftheappendedfigureswillbegiven.Thefiguresare 

intendedtoillustratethepresentinventioninmoredetail.Howevertheyarenotintendedto 

S limitthesubjectmatteroftheinventioninanyway.  

Figure showsforExample1theexperimentaldesign.Micewereassignedtothree 
distinctgroupsreceivingeithervehicleonly(NaCI0.9%;Group0) 

/ 

DOTATOCalone(noPAH;Group11),or' 7 7 Lu~DOTATOCcombinedwith 

10 PAH(Group1.2)onday7afterinoculationwithtumorcells.  

Figure showsforExampleIthetumorgrowthofthethreeexperimentalgroupsGroup 

0("control"),Group1.1('taCK)andGroupI.2("PAH")overtheS7eday 

observationperiodaftertreatment.  

15 

Figure showsforExampleIthebodyweightratiosofthethreeexperimentalgroups 

/, 

Group0("Controlgroup),Group1.1("177Lu-DOTATOC/NaCI0.9%")and 
Group 1.2 ("1ZZLu-DOTATOC/PA"); (weight at differenttimepoints 

20 

Figure showsforExample1theresultsofalinearregressionanalysisperformedfor 

thetumorvolumeplottedagainsttheactualtumorweightforeachindividual 

tumor(nzz36;2tumors/mouse).  

25 Figure5 showsforExample1thesurvivalratesofthedistinctexperimentalgroups 

Group0("Control"),GroupI.1("177LwDOTATOC±NaCI")andGroup1.2 

("17ZLu-DOTATOC+PAH"> 

Figure showsforExample2thetumorgrowthoftbethreeexperimentalgroupsGroup 

30 1(~1Z7Lu-DOTATOC/NaCI0.9%"),Group2("177Lu-DOTATOC/PA")and 

Group3("Controlgroup- NaG!0,90/off)overthe46-dayobservationperiod 

aftertreatment.  

comparedtoinitialbodyweightatday0).
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Figure showsforExample2thebodyweightratiosofthethreeexperimentalgroups 

GroupI("177Lu~DOTATOC/NaCI0.9%"),Group2(//j7TLu-DOTATOC/PA") 

andGroup3("Controlgroup- NaCi0.9%");(weightatdifferenttimepoints 

5 comparedtoinitialbodyweightatday0).  

Figure showsforExample2theresultsofalinearregressionanalysisperformedfor 

thetumorvolumeplottedagainsttheactualtumorweightforeachindividual 

tumor.  

10 

Figure showsforExample2thesurvivalratesofthedistinctexperimentalgroups 

Group1("'17ZLu-DOTATOC/NaCJ0.9%"),Group2("177Lu-DOTATOC/PA") 

andGroup3("Controlgroup- NaCI0.9%").
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EXAMPLES 

Inthefollowingparticularexamplesillustratingvariousembodimentsandaspectsofthe 

inventionarepresented.Howeverthepresentinventionshallnottobelimitedinscopeby 

5 thespecificembodimentsdescribedherein.Thefollowingpreparationsandexamplesare 

giventoenablethoseskilledinthearttomoreclearlyunderstandandtopracticethepresent 

invention.Thepresentinvention'I however isnotlimitedinscopebytheexemplified 

embodimentswhichareintendedasillustrationsofsingleaspectsoftheinventiononlyand 

methodswhicharefunctionallyequivalentarewithinthescopeoftheinvention.Indeed, 

10 variousmodificationsoftheinventioninadditiontothosedescribedhereinwillbecome 

readilyapparenttothoseskilledintheartfromtheforegoingdescriptionaccompanying 
I 

figuresandtheexamplesbelow.Allsuchmodificationsfailwithinthescopeoftheappended 

claims.  

15 
ExampleI: CombinationofPAH 

=---=-==-.-=-----. =.........................................and a radiolabeled complex in a mouse tumor model 

Toinvestigatetheeffectsofacombinationofpara-aminohippuricacid(PAH)anda 

20 nudemousemodel/ wasused.Asradiolabeledcompounda 177Lu-labelledcompoundJr 

DOTATOCwasused.  

BrieflyCDInudemice(Cr1:CDIefoxnhlu8weeksatbeginningofexperiment)wereused.  
I 

ForthepreparationoftheAR42JxenografttumorAR42Jcellline(ratpancreaticacinarcells) 

25 wereculturedat370 Cand5%CO 2 in p. P12Kmedium , Ref21127022) 

supplementedwithinactivated200/oFE3S(SigmaAldrich RefF7524).Subcultivationwas 
'9 

performedeverysevendaysbytrypsinizationandaliquotedinnewflasks.Asuspensionof 

AR42Jcellsat50x106cells/mLwaspreparedinHam/sP12Kmedium(withoutfetalbovine 

serum).Micewereinoculatedsubcutaneouslyinthebothrightandleftflankswith5x106 

30 cellsin1004ofHamIsP12Kmedium.Afterinoculationtumorgrowthwascontrolledby 

visualobservationandpalpationuntilthedosingday(7dayspost-inoculation).Onlyanimals 

showingapparentnoduleswereincludedintheexperiment.  

radiolabeledcomplexaninvivotumormodelnamelytheAR42Jpancreatictumor-bearing
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FortheexperimentIBtumor-bearingmicewereassignedtothreedistinctexperimental 

groupsasshowninTableIbelow: 

Group 1.1 1.2 0 
I7 7Lu-DOTATOC 

______________________________ + + 

PAH ± 

Numberofmice 6 6 6 

5 TabIel.  

TheexperimentaldesignisshowninFig.I. Atday7afterinoculationwiththetumorcells 

micereceivedasingleintravenousinjectionasindicatedinTableI i.e.eitherwithvehicle 

(0.9%NaCI;Group0),orwith40MRq' 7 7Lu-DOTATOCalone(inQ*9%NaCI;GroupI.1) 

10 orincombinationwithPAH(in20%PAHsolution(MerckSharp&DohmeCorp);GroupI.2) 

10mm priortodosingof1 7 7 Lu~DOTATOCmiceofgroups1.1and1.2wereinjected 

intraperitoneailywith50pLsalineorPAHrespectively.  

Bodyweightandtumorvolumewereevaluatedeverytwotothreedaysforaperiodof57 

15 daysaftertreatment(oruntilthetumorsizelimitwasreached).Thetumorvolumewas 

caliper.Tumorvolumewascalculatedbyusingthefollowingformula: 

Tumorvolume=(Iengthxwidthxdepth)x0.5 

20 

Themiceweremonitoreduntiltheindividualtumorsizereached1500mm3 
0 Whenthis 

experimentalendpointwasreachedoraftera57daysperiodfollowingtreatmentmicewere 

euthanized.MeantumorvolumeandbodyweightofAR42JxenograftCD1nudemicewere 

calculatedforeachtreatmentgroupthroughoutthedurationofthestudy.  

25 

Themeanvaluesofthetumorvolumeandthebodyweightofmicewithrespectivestandard 

errors(SD)foreachtreatmentgroupthroughoutthedurationofthestudyareshowninTable 

2andTable3below: 

determinedbymeasuringthelengththewidthandthedepthofthetumorwithadigital
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Daysposbdosing Group0 Group1.1 Group1.2 
0 0±O(n=6) p+o(..fl== Q±O(n~6) 

o±o o+o 0+0 

4 1+2 0+0 0±0 
6 2±3 0+0 0+0 

=..=~ 8 
22±42 0+0 0+0 11 6 0 ± = ==.==.=......................................0.± 0 

0+0 13 128+ 153 0±0 0±*==~0...  
. . . . . . . . 2.42.+2.2j2~~ 

0±0 0+0 
18 443+418 2±6 0±0 
20 629+544 10±22 13±31 
22 _ 20±33 

.. . 661±55.=. 1(n.5) 33±47 25 673+621(n=3) 122±120 ~.............................~~76i96 27 _ 106±140 ...-~"......................................................~ SS*~ 175±182 
_................................~=.=........................251+233 

29 624 _ 159±206 
32 777±805(n=1) 516± .. .. 32~~*360 
34 847±829 709±466 466+527 

. 36 786±338(n=4) 457±547(nzz5) 
39 II92.±74.8*6 41 .. =............................................................ =. .. 1265±199(n=2) 138±157(w z3) 

215+s4i____ 
46 S~34±5*1~~~~= 
48 
50 690+655 
53 673±22(nrl) 

Table2:Tumorvolume(mean±SDmm3) 

Dayspost-dosing Group0 Group1.1 Group1.2 

0 27.3 ± 2.2 (nr6) 25.0± 0.8 (n=6) 27.0± 3.1 (mz6) 27.1 ± 2.1 24.7±1.1 26.7±~~3=i3 
________________ 4..7...25.4+0.8 

6 27.9 ± 1.8 25.9± 0.9 27.8+3.*3.........................  
________ 27.8 ± 1.9 25.8± 0.8 28.0±3.2 

=.............................................................8 ~ _ _ _ _ _ _ _ _ _ _ _ _ _ ii ______________________________________ ________________ 

________________ 28.1 + 3.3 
_ .=.= . ==........................~2.5**9.  28.4±1.9 _____________ __________ 13 28.8 ± 1.9 25.9± 1.1 .= 28.4±.3.1 ____________________ 29 0 _________________ 28.2±3.1 ______________ .. ~Y.p9 = .==.=. = 25.9± 1.1 15 _______________ 

__________________ _ 2~6.~ __________________ 18 30.2±2.4 _ 28.6± 2.9 
__________________________________ 

~.".............4).A;= 

20 30.4 ± 2.7 26.1+0.9 _________________ 

22 31.3 ±2.4(nzz5) 26.3+ 0.9 28.7± 2.7 
25 31.7 ±2~4(mz3 26.2± 1.0 28.6± 2.5 27 31.5 ±O.7(nrz2) 27.0± 1.2 29.5± 2.5~ 

_________________ _ . ... . 26.9± 0.9 _________________ 

________________ ______________ 29.5±_2.3 _________________31.9 ± 1.4 ______________ 29 ________________ __________________ 
________________________________________________ 4=2.1 

32 31.7±22 28.1± 1.3 
34 32.8 ± 2.1 (n4) 29.0± 1.4 31.1±2.1 
36 ________________ 28.4± 0.8 (nw4) 31.6± 2.0 (n=5) 
39 . .~........................~ =.................................................5 ± 0 .9 3 1 .9 ± 3 .0 (n= 4) 

. = . 41 30.6±0.4(wz2) 3*~I*4_ 3.0(nzz3) 
43 _______________ 34)14.z*8.  

__________________________________ Sts+_3.2..  
46 _______________ _________________ 

48 33.0± 3.5 
50 33.3±4.1 =.............................  

53 29.6 (ri 

________________ 30.6 
__________________ 30.6 Table3:Bodyweight(mean±SD 0 /oID/g) 

4 27.4 _ _ 26.7±3.3
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Thetumorgrowthcurveandthebodyweightratiosofmice(weightatdifferenttimepoints 

comparedtoinitialbodyweightatDO)areshowninFigures2and3,respectively.Asmice 

3 
exhibitingatumorsize>1500mmweretakenoutoftheexperimenttheaveragetumor 

5 volumeshowninthecurveswasaffectedaccordingly.  

Figure2showsasignificanttumorgrowthdelayofI0dayswhenmicewereinjectedwith 

1 7 7 Lu-DOTATOCcomparedtothecontrolgroup.Thetreatmentwith 4 7 7Lu-DOTATOC 

suppressedtumorgrowthsuccessfullyfor20daysrevealingasubstantialtumorgrowth 

10 inhibition.Furthermoreanevenslowerresumptionoftumorgrowthwasobservedafter 

treatmentwith1 77 Lu~DOTATOCcombinedwithPAHascomparedtotreatmentwith 17 7Lu

DOTATOCaione.  

Figure3revealsthattheaverageweightofAR42JxenograftCD1nudemicetreatedwith 

15 radiolabeledDOTATOGincreasedsimilarlytothattheuntreatedtumor-bearingcontrolmice.  

Thus micetreatedwithradiolabeledDOTATOCaswellasuntreatedcontrolmice 

maintainedahealthyphysicalappearancethroughoutthestudyperiod.  

20 (n=3fr2tumors/mouse)andalinearregressionanalysiswasperformed.Theresultsare 

showninFigure4.InFigure4,thelinearregressionanalysisdemonstratedthatthecorrelation 

betweentumorvolumeandweightwashighlysignificant(r 2 ~0.9598).Thusthesedata 

establishedthattheformulaforestimatingtumorvolumereflectedtheactualtumorsize 

accurately.  

25 

Figure5showsthesurvivalcurvesforeachtreatmentgroup.Foreachgroupthemedian 

survivaltime(MST)toreachthemaximumtumorsizeof1500mm3wascalculated.The 

mediansurvivaltimewas23daysforthecontrolgroup(Group0)versus39daysforGroup 

1.1(1 7 7 Lu-DOTATOCalone)and44.5daysGroup1.2( 177Lu-DOTATOCincombinationwith 

30 PAH).  

Thetumorvolumewasthenplottedagainstactualtumorweightforeachindividualtumor
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Insummarywhileadministrationoftheradiofabeledcomplexalonedecreased/delayed 

tumorgrowth and increasedthesurvival timesoftumor-bearingmice, combined 

administrationoftheradiolabeledcomplexandPAHevenfurtherdecreased/delayedtumor 

growthandincreasedthesurvivaltimesoftumor-bearingmice.  

5 

CombinationofPAHandaradiolabeledcornlexinamousetumormodel 

ThisstudywasperformedtoconfirmtheeffectsobservedinExampleIforacombinationof 

10 para-aminohippuricacid(PAH)andaradiolabeledcomplexinaninvivotumormodel, 

namelytheAR42Jpancreatictumor-bearingnudemousemodel.SimilarlyasinExample1, 

'7 7 Lu-.DOTATOCwasusedasradiolabeledcompound.  

BrieflySWISSnudemice(Cr1:NU(Ico)#oxn/~t8weeksatbeginningofexperiment)were 

15 used.ForthepreparationoftheAR42JxenografttumorAR423cellline(ratpancreaticacinar 
I 

cells)wereculturedat370 Cand5%CO 2 inHamSP12Kmedium(GibcoRef21127022) 
I 

supplementedwithinactivated20%FBS(SigmaAldrich RefF7524YSubcultivationwas 
/ 

performedeverysevendaysbytrypsinizationandaliquotedinnewflasks.Asuspensionof 

I 

20 serum).Micewereinoculatedsubcutaneouslyintherightflankwith5x106cellsinI004 

ofHamIsF-12Kmedium.AfterinoculationI tumorgrowthwascontrolledbyvisual 

observationandpalpationuntilthedosingday(7dayspost-inocuiation).Onlyanimals 

showingapparentnoduleswereincludedintheexperiment.  

25 Fortheexperiment,36tumortearingmicewereassignedtothreedistinctexperimental 

groupsasshowninTable4 
* 

Group 
~ 3 

I77Lu-DOTATOC + + 

PAH ± 

Numberofmice 12 12 12 

Table.  

AR42Jcellsat50xI06cells/mLwaspreparedinHamsF-I2Kmedium(withoutfetaibovine
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TheexperimentaldesignesseritlailycorrespondstoExampleIaSshowninFig.1.Atday7 

afterinoculationwithtumorcells'p micereceivedasingleintravenousinjectionasindicated 

inTable1 1.e.eitherwithvehicle(0.9%NaG!;Group3),orwith41-42MBq 

5 DOTATOCI alone(in0.9%NaCI;Group1)orincombinationwithPAH(in20~/~PAH 

solution(MerckSharp&DobmeCorp)~Group2).10mm priortodosingof'77Lu-DOTATOC, 

miceofgroupsIand2wereinjectedintraperitoneallywith50vLsalineorPAHrespectively.  

Bodyweightandtumorvolumewereevaluatedeverytwotothreedaysforaperiodof46 

10 daysaftertreatment(oruntilthetumorsizelimitwasreached).Thetumorvolumewas 

determinedbymeasuringthelengththewidthandthedepthofthetumorwithadigital 

caliper.Tumorvolumewascalculatedbyusingthefollowingformula: 

Tumorvolumezziengthxwidthxdepth)x03 

15 

Themiceweremonitoreduntiltheindividualtumorsizereached1500mm3 
a Whenthis 

experimentalendpointwasreachedoraftera46daysperiodfollowingtreatmentmicewere 

euthanized.MeantumorvolumeandbodyweightofAR42JxenograftSWISSmicewere 

20 

Themeanvaluesofthetumorvolumeandthebodyweightofmicewith 
S 

respectivestandard 
errors(SD)foreachtreatmentgroupthroughoutthedurationofthestudyareshowninTable 

5ariciTableGbelow: 

calculatedforeachtreatmentgroupthroughoutthedurationofthestudy.
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Dayspost-dosing 

0± 
0+0 
0+0 

_ 0+0 
_ 0±0 

0+0 
0+0 
29±37 
59+48 
147+ 130 
410+ 255 
674+ 362 604±548 

246 1033_ 461 nzzll 
1285± 714±504(n=8) 
1396+ 408mz4 920±620 
1425+ 779±516(r~5) 

1567(n=1) 822±311(n~4) 
41 1186±468 

Table5:Tumorvolume(mean+SDmm) 

Dayspost-dosing 

24.5±1.9 

24.9±1.9 24.4+22 
24.8±1.9 
24.8±1.9 24.6±19 
24.7±1.9 

24.9+ 1.6(nzz9) 24.9±1.9 24.8±21 

25.4+ 1.9(n=4) 25.2±1.8 
25.6±1.8 25.2±25 

26.2±1.9 
_ 26.8±1.8 26.4±26 

26.6± 1,5(n=5) 
27.6±2.0nzz4 

27.7±2,7(n=2) 
27.5(n=1) 

Table.6:Bodyweight(mean±SDg) 

24.3±1.6 23.5±22
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Thetumorgrowthcurveandthebodyweightratiosofmice(weightatdifferenttimepoints 

comparedtoinitiaibodyweightatDO)areshowninFigures6and7,respectively.Asmice 

exhibitingatumorsize>1500mm 3 weretakenoutoftheexperimenttheaveragetumor 

volumeshowninthecurveswasaffectedaccordingly.  

5 

Figure6showsasignificanttumorgrowthdelayofabout14dayswhenmicewereinjected 

with1 7 7 Lu-DOTATOCcomparedtothecontrolgroup.Thetreatmentwith 177Lu-DOTATOC 

suppressedtumorgrowthsuccessfullyforI5daysrevealingasubstantialtumorgrowth 

inhibition.Anevenslowertumorgrowthwasobservedaftertreatmentwith 177 Lu-DOTATOC 

10 combinedwithPAHascomparedtotreatmentwith 1 77 Lu-DOTATOCalone.  

Figure7revealsthatnosignificantweightlosswasobservedregardlessofthetreatment 

administeredtothemicesuggestingalowradiotoxicityelicitedbyradiolabeledcompound.  

HowevertheaverageweightofAR42Jxenograftmicetreatedwiththeradiolabejed 

15 compoundincreasedslightlymoreslowlythanthetumor-bearingcontrolmice.Independent 

ofthecombinationwithPAHmicetreated 1 7 7 Lw~DOTATOCshowedthesameweightgain 

throughouttheexperiment.ThusmicetreatedwithradiolabeledDOTATOCaswellas 

untreatedcontrolmicemaintainedahealthy 
fr 

physicalappearancethroughoutthestudy 

20 

InFigure8,thelinearregressionanalysisdemonstratedthatthecorrelationbetweentumor 

volumeandweightwashighlysignificant(r 2
- 0.9101).Thusthesedataestablishedthatthe 

formulaforestimatingtumorvolumereflectedtheactualtumorsizeaccurately.  

25 Figure9showsthesurvivalcurvesforeachtreatmentgroup.Asexpectedthecontrolgroup 

hadtobeeuthanizedearlierduethefastertumorgrowththanthetwogroupstreatedwith 

radiolabeledDOTATOC.SimilarlyasinExample1,survivaltimewasprolongedwhen 17 7Lu

DOTATOCwascombinedwithPAHascomparedto' 7 7 Lu-POTATOCalone.  

30 AccordinglyExample2confirmedtheresultsofExampleI namelythat combined 
'I 

administrationoftheradicdabeledcomplexandPAHevenfurtherdecreased/delayedtumor 

growthandincreasedthesurvivaltimesoftumortearingmice.  

period.
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CLAIMS 

It Acombinationof 

(a) aradiolabeledcomplexcomprising(i)aradionuclideand(ii)atargetingmolecule 

linkedtoachelatingagent;and 

(b) paraaamiriohippuricacid(PAH)orasaltorcarboxylicacidderivativethereof; 

foruseinthetreatmentofcancer.  

2. Thecombinationforuseaccordingtociaim1,whereinthetargetingmoleculeis 

selectedfrompeptidespeptidomirneticsantibodyfragmentsantibodymimeticssmall 

moleculesandknottings.  

39 ThecombinationforuseaccordingtoclaimIor2,whereinthetargetingmolecuieis 

selectedfromsomatostatinanaloguesPSMA-inbibitorsgastrinanaloguesV 
Integrin 

bindingmoleculesandfolate.  

4. Thecombinationforuseaccordingtoanyoneofthepreviousclaimswhereinthe 
It 

targetingmoleculebindstoPSMAorasomatostatinreceptor(SSTR),inparticuiarSSTR

5. Thecombinationforuseaccordingtoanyoneofthepreviousclaimswhereinthe 
I 

a targetingmoleculeisselectedfromthegroupconsistingofTyr3~octeotrideTyr3

octreotateJRI1,PSMA-11,SargastrinRGDandfolate.  

6. Thecombinationforuseaccordingtoanyoneofthepreviousciaimswhereinthe 
I 

targetingmolecuVisoctreotidepreferablyTyr3-octeotride.  

7. Thecombinationforuseaccordingtoanyoneofthepreviousclaimswhereinthe 
/ 

chelatingagentisarnacrocyclicchelatorpreferablyselectedfromthegroupconsisting 

ofDOTAItHE3EDWCCNOTANODAGAItDOTAGADOTAM/ TRAPNOPOPCTA, 

DFODTPADO3APDO3APPrADO3APABnandHYNICorderivativesthereof.  

2.
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8. Thecombinationforuseaccordingtoanyoneofthepreviousclaimswhereinthe 

chelatingagentisDOTA.  

9. Thecombinationforuseaccordingtoanyoneofthepreviousclaimswhereinthe 

radiolabeledcomplexcomprisesorconsistsof(I)theradionuclideand(ii)DOTATOC 

orDOTATATE.  

10. Thecombinationforuseaccordingtoanyoneofthepreviousclaimswhereinthe 
/ 

radionuclideisselectedfromthegroupconsistingof9 4 Tc'I 99nlTc,901n,1111n/1 67Ga6  I, 

90 1' 161Tb,186Re1'88Re,64Cu,67Cu 
1 I Co,57Co435c,"Sc,47Sc,225Ac213Bi 
, I 

2 1 2PLtI,2 2 7Tb,153Sm '6 6 Ho,1 6 6 Dy,'3 Fand~31Ipreferablyselectedfromthegroup 
p 

A, I p 68GaI 86Y/ 90YI'77Lu1 161T1J,64Cu1 67Cu1 5Co,57Co,435c,"Sc 
/ 

47Sc225Ac,213Bi,2 ' 
212Pb15 

12Bi, , 3Sm'66Ho225Acand'66Dy.  

II. Thecombinationforuseaccordingtoanyoneofthepreviousclaimswhereinthe 
I 

radionuclideisselectedfromthe5I~Up consistingof177Lu/ 63Ga1111n/9 99~~Tc,225Ac 

and16 1T1Jmorepreferably' 77Lu/ and~Gaorselectedfromatri-valent 

radionuclidepreferablyselectedfromthegroupconsistingof' 7 7Lu,9 0Y,6 7 Ga, 6 / 
VHJ~ 22~Ac'61Tb,"Scand47Sc~ 

12. Thecombinationforuseaccordingtoanyoneofthepreviousclaimswhereinthe 
/ 

raclionuclideis177Lu(Lutetium~177).  

13. Thecombinationforuseaccordingtoanyoneofthepreviousclaimswhereinthe 
I 

radiolabeledcomplexisselectedfrom[177Lu~DOTAtTyr3]~octreotide, 177Lu-DOTA

JAII, I77LuaDOTAwRGD, 177Lu-DOTA-Sargastrinand 177Lu-PSMAI&T.  

14. Thecombinationforuseaccordingtoanyoneofthepreviousclaimswhereinthe 
/ 

radiolabeledcomplexisI77Lu-DOTATOC.  

15. Thecombinationforuseaccordingtoanyoneofthepreviousclaimswhereinthe 
/ 

combinationcomprises 

I /
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(a) theradiolabeledcomplex;and 

(b) para-aminohippuricacid(PAH).  

16. Thecombinationforuseaccordingtoanyoneofclaims1- 14 whereinthe 
'I 

combinationcomprises 

(a) theradiolabeledcomplex;and 

(b) asaltofpara-aminohippuricacid(PAH).  

I7. ThecombinationforuseaccordingtoclaimI6,whereinthesaltofPAHissodiumparzv 

aminohippurate.  

184 ThecombinationforuseaccordingtoanyoneofclaimsI 14 whereinthe 
I 

combinationcomprises 

(a) theradiolabeledcomplex;and 

(b) acarboxylicacidderivativeofparaaaminohippuricacid(PAH).  

19. ThecombinationforuseaccordingtoanyoneofthepreviousclaimswhereinPAHor 
I 

thesaltorcarboxylicacidderivatethereofisadministeredinaconcentrationof5mg 

20. Thecombinationforuseaccordingtoanyoneofthepreviousclaimswherein(a)the 

radiolabeledcomplexand(b)PAHorthesaltorcarboxylicacidderivatethereofare 

administeredinaratiofrom1/240000to1/8000(w/w).  

21. Thecombinationforuseaccordingtoanyoneofthepreviousclaimswherein(a)the 
I 

radioJabeledcomplexand(b)PAHorthesaltorcarboxylicacidderivatethereofare 

administeredonthesameday.  

22. Thecombinationforuseaccordingtoanyoneofthepreviousclaimswherein(a)the 

radiolabeledcomplexand(b)PAHorthesaltorcarboxylicacidderivatethereofare 

administeredataboutthesametime.  

to500mgperkilogramofbodyweight.
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23. Thecombinationforuseaccordingtoanyoneofthepreviousclaimswherein(a)the 

radiotabeledcomplexand(b)PAHorthesaltorcarboxylicacidderivatethereofare 

administeredviathesamerouteofadministration.  

24. Thecombinationforuseaccordingtoanyoneofthepreviousclaimswherein(a)the 

radiofabeledcomplexand(b)PAHorthesaltorcarboxylicacidderivatethereofare 

administeredsystemically.  

25. Thecombinationforuseaccordingtoanyoneofthepreviousclaimswherein(a)the 

radiolabeledcomplexand(b)PAHorthesaltorcarboxylicacidderivatethereofare 

administeredinthesamecomposition.  

26. ThecombinationforuseaccordingtoanyoneofclaimsIto24,wherein(a)the 

radiolabeledcomplexand(b)PAHorthesaltorcarboxylicacidderivatethereofare 

administeredindistinctcompositionsbyintravenousadministration.  

27~ Thecombinationforuseaccordingtoclaim26wherein(a)theradiolabeledcomplex 

isadministeredcontinuouslyforI0to20mm and(b)PAHorthesaltorcarboxylicacid 

28. Thecombinationforuseaccordingtoclaim26or27whereinadministrationof(a)the 
I 

radiolabeidcomplexstarts5toI5mm afterthestartoftheadministrationof(b)PAH 

orthesaltorcarboxylicacidderivatethereof.  

29. Thecombinationforuseaccordingtoanyoneofthepreviousclaimswhereinthe 
'p 

radiolabeledcomplexisadministeredonce.  

30. Thecombinationforuseaccordingtoanyoneofthepreviousclaimswhereinthe 

cancerisselectedfromneuroendocrinetumorsprostatecancerpancreaticcancer 

renalcancerbladdercancermedullarthyroidcarcinomassmallcdilungcancers 

stromat ovarian carcinomasit ductal pancreatic adenocarcinoma, insulinomas, 

gastririomasandbreastcancer.  
/ 

derivatethereofisadministeredcontinuouslyforaperiodof50to90mm.
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31. Thecombinationforuseaccordingtoclaim30,whereinthecancerisselectedfrom 

neuroendocrinetumorsprostatecancersmallcelllungcancerandbreastcancerin 
/ 

particularneuroendocrinetumors.  

32. Thecombinationforuseaccordingtoanyoneofthepreviousclaimswhereinthe 

subjectinneedofthetreatmentisahumancancerpatient.  

33. Akitcomprising 

(a) aradiolabeledcomplexcomprising(I)aradionuclideand(ii)atargetingmolecule 

linkedtoachelatingagent;and 

(b) para-aminohippuricacid(PAH),orasaltorcarboxylicacidderivativethereof; 

foruseinthetreatmentofcancer.  

34. Thekitforuseaccordingtoclaim33,whereintheradiolabelledcomplexisasdefined 

inanyoneofclaims2- 14.  

35. Thekitforuseaccordingtoclaim33or34,whereinthepara-aminohippuricacid 

(PAH),orthesaltorcarboxylicacidderivativethereofisasdefinedinanyoneofclaims 

36. Thekitforuseaccordingtoanyoneofclaims33 35,whereinthekitcomprisesan 

instructionleafletpackageinsertorlabeipreferablywithdirectionstoadminister(a) 

theradiolabeledcomplexand/or(b)PAHorthesaltorcarboxylicacidderivatethereof 

asdefinedinanyoneofclaimsI9- 32.  

37, Apharmaceuticalcompositioncomprising 

(a) aradiolabeledcomplexcomprising(i)aradionuclideand(ii)atargetingmolecule 

linkedtoachelatingagent;and 

(b) paraaaminohippuricacid(PAH),orasaltorcarboxylicacidderivativethereof; 

foruseinthetreatmentofcancer.  

15- 19.
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38. Thepharmaceuticalcompositionforuseaccordingtoclaim37furthercomprisinga 

pharmaceuticallyacceptableexcipientdifuentorcarrier.  

394 Thepharmaceuticalcompositionforuseaccordingtoclaim37or38,whereinthe 

compositionisanaqueoussolution.  

40. Thepharmaceuticalcompositionforuseaccordingtoanyoneofclaims37 39, 

whereintheradiolabeliedcomplexisasdefinedinanyoneofclaims2- 14.  

41. Thepharmaceuticalcompositionforuseaccordingtoanyoneofclaims37- 40, 

whereinthepara~.aminohippuricacid(PAH),orthesaltorcarboxylicacidderivative 

thereofisasdefinedinanyoneofclaimsI5 19.  

42. Thepharmaceuticalcompositionforuseaccordingtoanyoneofclaims37- 41, 

whereinthecompositionisadministeredasdefinedinanyoneofclaimsI9- 32.  

43. Para-aminohippuricacid(PAH),orthesaltorcarboxyiicacidderivativethereofforuse 

inthetreatmentofcancerI whereinPAHorthesaltorcarboxylicacidderivative 

radionuclideand(ii)atargetingmoleculelinkedtoachelatingagent.  

44. Para-aminohippuricacid(PAH),orthesaltorcarboxylicacidderivativethereofforuse 

accordingtoclaim43,whereintheradiolabelledcomplexisasdefinedinanyoneof 

ciaims2- 14.  

45. Paraaaminohippuricacid(PAH),orthesaltorcarboxylicacidderivativethereofforuse 

accordingtoclaim43or44,whereinthepara-aminobippuricacid(PAH),orthesaltor 

carboxylicacidderivativethereofisasdefinedinanyoneofclaims15- I9.  

46. Para~aminohippuricacid(PAH),orthesaltorcarboxylicacidderivativethereofforuse 

accordingtoanyoneofclaims43 45,wherein(a)theradiolabelecicomplexand/or 

thereofisadministeredincombinationwitharadiolabeliedcomplexcomprising(1)a
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(b)PAHorthesaltorcarboxylicacidderivatethereofisadministeredasdefinedinany 

oneofclaims19-32.  

47. Amethodfortreatingcancerorinitiatingenhancingorprolongingananti-tumor

responseinasubjectinneedthereofcomprisingadministeringtothesubject 

(a) aradiolabeledcomplexcomprising(i)aradionuclideand(ii)atargetingmolecule 

linkedtoachelatingagent;and 

(b) para-aminohippuricacid(PAH),orasaltorcarboxylicacidderivativethereof.  

48. Themethodaccordingtoclaim47,whereintheradiolabelledcomplexisasdefinedin 

anyoneofclaims2- I4.  

49. Themethodaccordingtoclaim47or48whereinthepara-aminohippuricacid(PAH), 
'F 

orthesaltorcarboxylicacidderivativethereofisasdefinedinanyoneofclaims15

19.  

50. Themethodaccordingtoanyoneofclaims47- 49wherein(a)theradiolabeled 
I 

complexand/or(b)PAHorthesaltorcarboxylicacidderivatethereofisadministered 

51. Themethodaccordingtoanyoneofclaims42- 45comprisingadministrationofa 

pharmaceuticalcompositionasdefinedinanyoneofclaims37 42.  

52. Acombinationtherapyforthetreatmentofcancercomprisingcombinedadministration 

of 

(a) aradiolabeledcomplexcomprising(I)aradionuclideand(ii)atargetingmolecule 

linkedtoachelatingagent:and 

(b) para-aminohippuricacid(PAH),orasaltorcarboxylicacidderivativethereof 

53. Thecombinationtherapyaccordingtoclaim52,whereintheradiolabeltedcomplexis 

asdefinedinanyoneofclaims2- 14.  

asdefinedinanyoneofclaimsI9- 32.
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54i Thecombinationtherapyaccordingtoclaim52or53,whereintheparaaaminohippuric 

acid(PAH),orthesaltorcarboxylicacidderivativethereofisasdefinedinanyoneof 

claims15 19.  

55* Thecombinationtherapyaccordingtoanyoneofclaims52- 54,wherein(a)the 

radiolabeledcomplexand/or(b)PAHorthesaltorcarboxylicacidderivatethereofis 

administeredasdefinedinanyoneofclaims19- 32.  

56. Thecombinationtherapyaccordingtoanyoneofclaims52- 55comprising 

administrationofapharmaceuticalcompositionasdefinedinanyoneofclaims37

41
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