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Therapy of malignant neopl asias The present invention

provi des a 3-iodo-L-phenyl al ani ne or
wokodn@oeil- phenyl al ani ne for the preparati on ofPCa/EP2006/011367

phar maceuti cal conposition for the treatnent of

mal i gnant neopl asi a. Mreover, the invention provides

a nethod for the treatnent of malignant neopl asia, the

nmet hod conprising the steps of admi nistering

3-io0do- L-phenyl al ani ne or 4-iodo-L-phenylalanine to a

subject in need thereof and a pharnaceutica

conposi tion conprising 3-iodo-L-phenyl al ani ne or

4-i odo- L- phenyl al ani ne. A variety of docunents is

cited throughout this specification. The disclosure

content of said docunments including manufacturer's

entirety. - acuRbahy of ARG nBbdIasiagrce 11 1S

characterized by a locally infiltrative di sease and
the formation of one or nultiple mcroscopic or )
The prasect sweotipo proddes ér 3-ivdn-bmhemytalanine @ 4-lodotlsphaoyialanine for
in the art for _such neopl asias .t hat n j t .
the pragheetifana; ShafticklERb shinioyio dof & HBAMEN of matignant
neoplasi@nVrébwtathe HveptibaprBYIdeS d RARod R¥aIRe #&atiént of malignant
recurrent malignant glioma, advanced breast cancer, _
neoplasigi\thrdeethedgaraprisag dhe stepsof msainistering8doderhdeienylalanine or
. ' . gl , |ty -
sioco-C BRI IRLL 03K 08 308 i Fch il oAl compositon
compriging 3tibde-L-pkenylalaairie®nd-iodaiLiphenykalaningur gery or
| ocal radiation therapy, but instead require the
system c adm nistration of therapeutic agents,
A variety diturle i AR RGHhGG R RN alohe P disctbsird!content of
said ddcdrhentsntinelgdimgs manufaderrets mapedss ti$eherewithopneorpodadted by
chenpresj.stance to single agents and to optim ze the
referen@%’rg\ri)%sp*lrie:tx, of the usually highly toxic regimens to
patients fails in a significant nunber of cases.
Est abl i shed first |ine chenotherapy reginmens for
Advancedvmalignantagsiplasias are¢baeadterizeshiy aueoallyeinfitratye disease and

conplete rem ssion,rates.of up.to 10 - 20 % [1-2]., ln .
the forfiRPrasf oFfe oF cBpuikl “TutostBiit o apefitiy bl Ipraln e distant
metastdbieSe /56 kAbANTHGHe lapt¥eF stbk nedpldificthat apsRzbrifant phenomenon
i nduci bl e chenor esi stance or sel ection of

is the denelapresntsefaiesistancenia conyentional gopmother@ry 4ggimens. Examples
are recgﬂéhgﬁzﬂefgngh{ ?}ﬂ&%aarag‘llvghbgﬁéﬂr%%st;??rhcesetrrfi%véﬁcép%(/arian cancer,

apeuti ¢ age
advancedaprostatki caricers ddvagced ompiigredntantdarndmaherbinodtiple myeloma.
brain barrier) or intrinsic chenoresi taqce.
These ngoRlasian &le galbenet ame Ier]gzycw@tlve ocal treatment, such as e.g.

surgery or local radiation therapy, but instead require the systemic administration of
therapeutic agents, typically chemotherapeutic regimens. Even the use of
chemotherapeutics, containing a combination of different agents in order to impede
the development of chemoresistance to single agents and to optimize the tolerability of
the usually highly toxic regimens to patients fails in a significant number of cases.

Established first line chemotherapy regimens for advanced neoplasias induce in some
tumor entities complete remission rates of up to 10 — 20 % [1-2]. In contrast, the
response rates of repeatedly recurrent disease are much lower due to the
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nmedi at ed by inducible cellular detoxicification
mechani sms, such as PgP, MDR gene products and ot hers.
woQnenimbbwar apy regi nens used to treat advanced PEITAP2006/011367

cancers include second |ine al kylating agents such as

nmel phal an, plati num contai i ng conpounds,

t opoi sonerase inhibitors, or antinetabolites, are
develogpent ofitiedusiblehcleeroessistante orcselbt it ©f whepooresistantomutants.

and other organs, |imting therapeutic.or I‘glal liative

Other difp st 94 ofe[ oot RloRSwPhaR ALY rigabiant o most
chemotz%?ée%qtke?é@ﬁt HMettB rBHaﬁ‘ﬁ%cBR?n@ﬁc@?é gm)r X Sn?tgasnucee of the

an norna ti'ssues and non-t
blood bmmmarael'bod)rolgtrmm shemmosssistagcei Birhmmhedochendoserastasty may be

meciatp Ry nRURBIL CEILTRY BalpiTRPRG REERRA SRS PP . MDR gene
produc bnegs such like positron emn ssion tonography and

singl e photon em ssion conputed tonography [6].
4-1 odo- Lphenyl al anine (1PA) is a iodinated naturally

chemaRH4ey RS Pe88 Burtll SR IRl A AL cond e
alkylatiR§ iag@htd ¥u@$ a8 Ghalphelian, tp'lbﬂri"Lﬁ‘nJcBﬁfai‘ﬁ Vﬁd:oﬁﬁ@dlfhcﬁsc tGpoisomerase
transport into the neopl astic cel has been

lnhlbltoss]oqm anameéal@;cpiées,f ate fassoniisd tthkmegtr[ernely Itaxici effects on bone

marro b gfc SRS IiBadhedgk Ul pEPallEES oS gon 351

dermnstrat ed the effectiveness and safety of single
phot on em ssi on torm raphg (SPET) with | PA-123 for
it

It is kngwn rthatfpest tyraeisng the  ability” to aceppudate aging AGids more
effectuv%& {n&n r%rrﬁé]eusghggdarﬁr AbAL thPr?BFéIeHss@Etvﬁfh P%ﬂtlﬂ(‘frﬁgé’,u&ch as e.g.

I'stration and accunul es specifica

mflammmbr;gmaeasgd; | Thvarsfore | tadivlabelegeaminet acids bave lbeEDmHed ta image
es of am no é@ld derjvatj ves. have been_ teste

tumorsy ﬁ@?'?a@nt u$BgpnYSieRE medical ( teshniayesnsrehinifie f9s B?Tb 'emission
tomogrhﬂ;ﬁ%léﬁd -EI?\%‘{)G'L Eﬁbt‘é‘i"\e rﬂ%smn com%lljted tomo graphy [6]. 4-lodo-L-

enzoy eny ani nes, or oacet
phenylalamnea(iFPA)ss a)foc#maated satbhgraily ocedrrmgmlnal anid ,nekich exhibits a high

affinity Slc-)r ﬁ uor oﬁgﬂ gfl | alcﬂ%‘c@ﬁ%tm |npﬂgﬂ?,r i Bﬁmélly associated

with thé\lm%ﬁ'éédébaéﬂ%’fﬂ a8HRFAMSportlintchlesedpIastRsEll, which has been shown
N- propi onyl -L-valine, to name only sone. However,

to be spegifia fartmany sumers i Iruﬁmh@bulnabevaluatl@iawahdh@u@dlng 123 labeled

analogté+ f4o [:k’i]?o\% ggorpgﬂx%ﬁrg&,é a(f]]IgR %3& P&%béﬁ%ﬂtgﬁ t%élt gﬁé&tﬁr@ness and

safety bherngllﬁghbtbrpénﬁﬁwm abmegrayshy ($BEFI'§it\mtmlP/Fal236150armlam tumour
een known the art since 1974 t

lmaglnf:bdﬁl HopRénlddhicapsses ascerding do (Gt 9l t”l‘% t{j?%@mbﬁa'ﬂf barrier after
intraveAGYE ' AAMiARLERbA Addlactiihfllates specifically in malignant gliomas with

prolonged retention in tumor.

A series of amino acid derivatives have been tested for their antineoplastic activities in
antitumor screens [10-15]. They include the halobenzoyl-DL-phenylalanines, N-
chloroacetyl derivatives of para-substituted phenylalanines,  N-benzoyl-
fluorophenylalanine, p-chloro-DL-phenylalanine, a-methyl-phenylalanine, N-ethylcarb-
aminomethyl-L-isoleicine and N-propionyl-L-valine, to name only some. However, the

administration of all compounds from said group is also known to be associated with
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di squalifies this class of conpounds as a potenti al
conpound for the treatnent of malignant di seases with
woaoamoent abl e toxicity profile. Moreover, theCT/EP2006/011367
effective doses of the conpounds described in the
correspondi ng docunent was 3 el atively high. For
exanple, in [15] it was described that a dose of 2.5
extremély tbRicrsive /effeats pa ddner mahremy bad athereorgans, limiting therapeutic or

paliativ agis SEREOTL ér?{ei‘%%f%g“@%%%‘éﬁikr&%é% Tl Shee" 74 that p-
chnorodh%wamrﬁﬁé SintéAdes. Lith t B %@bas\v&uaamgr lrxswqm] which

h
resent invention is ton%row de neans an
dlsqualffms tlms |clqssooiedomp@amdsnas c: pntentigha:nmpmqul oo tins tr%@nent of

o s B o RS T B . hREVE Yoe aghiE oses o

the cohBSuﬁH@Sﬂ%nb@H %Hh@%bﬁé%&‘ﬁdlh@ dbdﬂﬁh@erﬂfwas relatlvely high. For
3-10do- L- phenyl al ani ne or 4-i odo- £hen al ani ne for

examplehedn pfiSpait a/va@rdescnaeghufraﬁra@ednaec@lf Bnso<liG ingmol/bof p-chloro-

phenqu|8§|8te[flgﬁﬁ rﬁﬂe | neg{éﬁggg%gl Cél&néorﬁ%rate a cytotoxic

effect o@ﬂ@@&&%@@n@ndnhnbhﬁe%@whsﬂsnventI on are presented by
the general formula I: In which, Xis an iodine |inked

Thus, the techiesyarablem nedatlyingehe-presentinyention isetosproyisier mepns and

methoa% ichpbﬂnm‘\%r{éoé@ t}]@aq 4 ep?"@‘;hﬁhpg?gtl R@gpb% #erﬂbéégélo tlon to this

technicknoiubldra i§ achievédby the enipsdirn@ntsiobdiractergediinghe B&lms.
am no acid, or other residues known to facilitate

or i rrprove tunor targeting. The 3-iodo-L-phenyl al ani ne
Accord% : hée Br&%nﬁ?ﬁ\)e%@éﬁr%ld[‘?% ﬁ? ?] gg% df-Rixaev -phaniBRridB 4-iodo-
L- phenp)latafmme)ftmr themTepataiioamfrm pbafaaceutical sompesitionddr theatreatment

is OH It is noreover preferred that

ofmallgr}@t,nggp%élq:om ugated to the L-phenylalanine is the
lodo-L- ?héﬁ/lsbanﬂﬁ-ﬁn{ e f%?f?t%'é’pﬁ)h[‘;é@l% ih] adceeddifed with IRE prdstht invention
mal 1 gnant neopl asi a" describes in the context of
are presértepriystbetgeneralformulaal: cancer, carci nomm, sarcomm, or
ot her tunor, characterised by progressive,
uncontrol |l ed, invasive and or netastatic growth. A
mal i gnant neopl asia |l eads invariably to death if not

treat ed. . COR,
4
X 3 NHR;
General formula |
In which,
X is an iodine linked to L-phenylalanine at the 3- (meta-) or the 4- (para-) position

within the aromatic ring.

R, is H, alkyl group, amino acid, peptide, protein or other residues known to
facilitate or improve tumor targeting.

Rz is OH, amino acid, or other residues known to facilitate or improve tumor

targeting.
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An indication for the adm nistration of a
phar maceuti cal conposition conprising 3-
woi20mshephenyl al ani ne or 4-i odo- L- phenyl al ani PETIEP2606/011367

subject with malignant neoplasia is also the diagnosis
of mnimal residual diseaset preferably an early solid
tunor, advanced solid tunor or netastatic solid tunor,

The 3-isdodhphenyldlaniate ardyzaigo e tﬂéﬁgh@l@ﬂl metwdiodor:-pbeal/lalanine (IMA)
recurrence of the tunor caused Z t he SUI‘VI ?I of

and thesfiQsL qry'?*'?fﬂfﬂﬁ@&%@d@é% PRERVRIENINRERMNY-on, t he

It is prEFerrFQd P&ﬂrlﬂa RS lgp tli‘? métgo?rg?z)réf%n%d that the iodine

03|t|on amnlstra
conjugaiedfteltlaé)L?ypmadwa‘ranmpas ltiwstabmmthmdmanmm[%l] iodine isotope.
adm ni st er ed

The te%n‘g}ﬂshg%lgﬁp fpeop F@E’g(ig% S 'PntthleaF%tPﬁta(F)’ 3!1 present invention a
cancer] néé girt edéer | Hrbdmal NoF ab’ﬂ‘?éra'tur’rfﬁr | BhamcksHyed Yoy Ab?ébressuve

is a direct injection of the pharmaceutl cal
uncontmdi&ﬂosnvaswm and onl mptastatic | growdh. A mh.naphrmemnlaaa leads

d.th i d pharnmaceutical conposition is
'"Vaf'aﬁ)ﬂ)ﬁ?ﬁﬁg 'FQB?{rSa% atient via infusion or injection,

An indieatiés far b lRimiflstetBAUbEa ﬁﬁ’éﬂﬁﬁc@u‘h@é' @dilm%sitlbﬁ comprising 3-
suitable conpositions may be effected by different

iodo-L-phgnrylalanine ob¢-ipdelapkeryiglaningtoua swbirst with malignant neoplasia

s oLk ABGEL S i AHAY ot MuSa8, LEAIESBM tumor
advancedr édlielr tupesTPok &ﬁetésﬁh@rmemﬁm&awmchi@%htaﬁéliténzed by the local
carrier. Exanples of suitable phar maceutical carriers

and noaﬂ@cahéwurmof thetthanog caugad by iee syeviy &f sigle cells.
In accok?b'%rﬁéaé ?ﬂhs‘tﬂ ﬁ@eﬁ%n‘!‘tfh%nt%rm""%%%mae |c°dl%ﬁ1npo°slliﬂh”%lates to a

I'oNns,” various 'types orf wett g agent

compositien i foe admitistrationete. a Celnh)]esil t preferabdyrpa i Bumgns Lpziilent The
carriers can be forpul ate fd wel | kno onvetlona
pharmagetifieals | COmPositioRar ffac &iE e&%ﬁ{ lyc mp Qillpe parenterally,

transdeg‘ng\'ﬁ'llg Sh&afnihaly, hﬂnlﬁé@rﬁe?*allﬁ]t iAtra €O, v@%usly Also

e regl nen wi | det er ned e atten I Ng
preferrgrhissa dirent sjettioni of thel pﬁaimamegtlca!lscompwtldm imownalignant tissue.

dical art for a one ent d end
itis in BigRUIRR R Vs20Etoal PO AR o BRe ST o BGRfpred to 2
patient ¥4 iAo b thje@ith, dr R P EBIbCeH GpsuTIUHARistaAatRA of the suitable
adm ni stered, sex, tine and route of adm nistration,

composjtiors mayhbe efiectesh by stifferentim@ys, Be-nby aetravenauss sabcutaneous,

intrapergt?)ﬂgﬁ gﬂ]tt Oaé%u{gug% enyﬁ% g%lsﬁgﬁgr rﬁFac}et?ﬁ%‘Ijm Qaﬁ'ﬁrﬁlgttrét%h The
pharma‘beuﬂd@l toimpesitionl amayduither doswprisecc ptaehacheticaly abeeptable

onposi tions may be adm ni st ered | ocally or
carrier. slg,gqr@me%q)ﬁ wltam@nqhagmagppgga viFarrieeAeg g\rqllykrm_wn in the art and

mcludep?ﬁﬁgé buﬁe Id mgﬁ ,é a%ﬁlﬁ‘t‘i)cﬁ%r n\géteeg{ I@én Ik@gﬁg Such. as oillwater
emulsnons avtmcmssttmwl cﬁubxed:lﬂ@eagmtg, atetile nsolutions, etc. Composmons
comprising such carriers can be formulated by well known conventional methods.
These pharmaceutical compositions can be administered to the subject at a suitable
dose. The dosage regimen will be determined by the attending physician and clinical
factors. As is well known in the medical arts, dosages for any one patient depends
upon many factors, including the patient's size, body surface area, age, the particular
compound to be administered, sex, time and route of administration, general health,

and other drugs being administered concurrently. Preferred dosages for the
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an even nore preferred enbodi nent intravenously. In

anot her preferred enbodi nent, the pharnmaceutica
WOoap@eeitti on is adm nistered orally. Preparat iPOTEMR2006/011367

parenteral adm nistration include sterile agueous or

non- aqueous sol utions, suspgensions, and emrul sions.

Exanpl es of non-aqueous sol vents are propyl ene glycol,
adminigicdtipet ofythens-igd -t ophenitalaninel er 4J}|d><$o-$em’ierq$alahlneeami described
_ and |nJ_|ectabIe or.gani c esters uch as t@ ol eat
herein ttearqqr@pg& PRg uhey ?e? mé"'ét?rﬁ%‘i? Al edus SVStem'Ca”Y

Admim%tﬁé(}lﬂ{rju eﬁé’r‘é‘llg'lﬁqﬁ RAntSi4aTPERS! lﬂﬂév?h&?é Ysh &%I SHl %ﬁ‘%referred

arentera es I ncl
embodm’nérm théeplaatrnlaa:elmcaRcogmosmo@elxtadmmlstelfect solscmtanelously and in
di um chl or | act at e

an evers Ao R AR, SiibocEEe Rt EfraeN sl cnothe preffired embodiment,
the ph%ase dtu%Q?%o o%ﬁkfnotéfta%rﬁlﬁ@t&%s&%'"? I@:ﬁéﬁ&aﬁﬁné%ﬁ%arenteral

on Ringer's dextrose), and t
administragioar matudeesteaﬂm aquleeusa@rdnonmemuy solgtions: qm@@eﬁtons and
for ant i bials, anti

emulsiqite) EfaTG o8 bt M 2P dite VAR e S IOPAE e VCB] polvethylene

glycol, %Qéétfab@oné heichhag e Wil, &ld Fjemabie bﬁg“arﬂé @3ters such as ethyl
onpri se protei naceous carriers, like g., serum

oleate. a‘hmaﬁw earrierauinelidebwater, qic@wtcéaﬂqews ROkEANS Y emmﬁlons or

susperoghe B3 $8d B9 R B0 FARECBL S SRR g socum
chloride&® %ol@mbﬁd%ﬁgéﬂsedwtﬁis@ idestroue tamey s@duuhoghloauéylamateu eRinger's,
agents, depending _on the intended use of the

or fixechioils ninteaveneHs gsiinelyde; fiid ande gutriant r@@l?m@qsngelectrolyte
repIenéH%?s 3‘9&1{ ?ttbﬁéé P28 g'gﬁnﬁ a&eﬂﬁﬁéﬁ ?nf'n&’rthé‘ like. Preservatives

er apy. s for suc
and otHHrodadxginteﬁ mayaalsoviee apg;eserst such dss fori é»ea:mple: a@ntinberobials, anti-

text of net hod
oxidants o N SORERapPTONI B DRSESI SR aheeikEx: M additign. the
pharma%_eiﬁg{:j%f%ﬁoﬁpoﬁ rhight ‘é?ﬁ{l\i/)jZi)sE' Blofeingéd s CQFrlers like, e.g., serum

phenyl al ani'ne 4-1 odo- L- phenyl’al ani né
albumir( Id?Abmmunnglqbglhampreferawyhafs hluman dwigin.i Bets ienvisaged that the
ccordi n

phamaRgyticdl Gmo e FaRE cBRREe. bt SeHBoNdens et Phenyfalanine or
4- .odo-plb%@hyﬂllé}ﬂh@euﬂﬁéﬂ bmqeéuwacmé abeftse depehtingesh thelihtended
[ines’is alreay det e for concentrations in a

use of thegrigfwrgtaceuticalcamosition ima tregiment ﬁgmpb@ur\gohhgmqmlmstratlon of

addltlorf_ﬁﬁma#bs‘%n?éggk 6 BW ﬁ%?awr%g%rgh@%g%r?%uc} § fer ?log)glcally

active hﬁeﬁtsg afe kgedapidedWaedih , beloau i NHeeconteit sofr ubaslamd methods
roughout the body. It has been shown, however, that

compriging al%@]ﬂ'@d‘é”ﬁiﬁ@ﬁyl alanine is enriched in certain
tunors by a factor of 20 and greater, potentially

No pharmacological effect such as a cytotoxic or a radiosensitizing effect of 3-iodo-L-
phenylalanine (IMA) or 4-iodo-L-phenylalanine (IPA) on malignant cells has been
described in the art. According to the surprising new findings of the invention a
cytotoxic effect of the identified phenylalanine derivatives on all tested malignant cell
lines is already detectable for concentrations in a range of 0.1 to 0.3 pmol/ml, which
may be roughly translated in a human dose in the range of 7 to 21 mmol / 70 kg body
weight, corresponding to a dose of 2 to 6 g / kg body weight, assuming even
distribution throughout the body. It has been shown, however, that 4-[***ljiodo-L-
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indicating a clinically effective dose of 100 to 300

mg / 70 kg body weight or 1 to 5 ng/ kg body wei ght
wo(28)7/06hrieover, it has been surprisingly foun®QIfEr2006/011367

such phenyl al ani ne derivatives are capable to

accunul ate specifically in8ow and hi gh grade glionmas

as well as other malignant cells/tissues which can be

phenyl@lahmemeObmmH\ed ther@n\terrwr@%y@(ﬂadef ofi20i amd gfeater, potentially
nant neoplasia. In c

mdlcatlng. Bugally iye desgeof 1 @r@pms 178} kg Rody Mrrighteivb to S mg/

o ol & RRASAIGHT E0H S0 sy B8 B Eprenyilain

derivativesv arptcapabéantb acnmﬂmnlaieespepifmawum yowramdsb[ghagtade gliomas as
I S _shows

well 2, g5het GRATNERL o NELER WIS apI BP aRRITRG Under the above
prowde‘(‘l aeﬁﬁmbnp@ﬁ aL@ln%Ht rif’eo%'[hé?@' Irg%ﬂira%'iz-ﬁ”odﬁlﬁ BH Snine, an

npar ed r conpounds. The speci'fic accumul ation
examplef fmmereortb!melsQHMenﬁllthbam(peraamﬂo -L-phenylalanine (IPA) and the

| .al | ead
natoge e R A GaleE Buited A b ShPBk, APE 5 frocerae
cytotoxily ih Gtopladtitesdlis?bamipafe® with 1PAard MARNYITHS &M TS superior
a cytostatic effect on such malignant cells or tissue.

effect afb3¢edet phanyialaninegandtéeivdo-lypbagpylalanine en malignast gells and
odo- |- | ani ne PA) show mar ked antit unor
tlssueSé:@{nRﬁr{a%@%eﬁ °2°ﬁh§%%’gsr adi osensitivity in primry

tunor cells, including human gI i obl ast omma, prost atic,
ovari an and breast cancer nmyel oma

The SPRERPGYREHHEN6M Shdho ATt aeny Eing Anch driofe L Bhenylalanine
leads to I%esﬁ)?pb Wrrﬁl?l‘?%ﬁ’e H’&Eﬁﬂ{;ﬁ'%y%e‘}géf?gﬂ%rteny R gﬁsgg' FRus, the 3-

iodo-L- ph&ﬁ\)lal‘ah&te tdre aﬂ:nBﬂG LL—phégﬂJ@&nlrgal kigas ra r eytesfalit. effbet on such
LD10 or I PA a ni stere La l ection has bee
malignai Gl AEdSPUE POV RIS BogEiA o e DRI NES Sich as 4-

iodo- L-gﬁ AA¥Shind haﬁ%ﬁ&ﬁcmﬁéd“ Oéntlrtumlﬁnyé&‘\fﬂfésneand enhance

ni st ered injection 1s according to th
radmsamarhwfty\m pnmar;ﬁﬂﬁﬁongelleg inatuding hum'lamgl;ohlasiomag|p¢o$t§lt|9,fovanan

i odo- L- phenyl al ani ne or . 4-i.0do-L-phenylalanine is in
and brezst Gagess, BRHIP SeVo0R @d BliBoratmBERdg o'ty
effective dose |l evels. Mreover, the transport

capacity for IPAin tunor cells did not show
With respect tet thentoxjsity of2be wq-L-pr@oMralanmag)rt%@dOelL@newla}anme it

s know & e Rtiplhy-Blia L ARRRRL AP AL B heLER, BS: ABDHEKa in rats

[9]. ThectiD4pt fori IPM/anfrﬁlhfsféreﬂ haia 3pl orﬂnjbduphemlsalbéenn@lewdmned in
_4-iodo-L- | al ani ne exert a significant intrinsi
expenmqﬂp@ehg? g in rats. Moreover, the LDso described for L- phenylalanlne
administered via i.p. injection is according to the manufacturer 5280 mg/kg in rats.
Thus, the toxicity of 3-iodo-L-phenylalanine or 4-iodo-L-phenylalanine is in an
acceptable ratio of effectivity vs. toxicity at effective dose levels. Moreover, the
transport capacity for IPA in tumor cells did not show saturation up to 200 pmol/L,
confirming the relatively high capacity of the transport system also as pathway for
tumor therapy. In addition to their cytostatic activity it was found, that 3-iodo-L-
phenylalanine and 4-iodo-L-phenylalanine exert a significant intrinsic radiosensitizer
effect, which potentiates the cytocidal effect of concomitantly administered therapeutic

radiation.
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effect, which potentiates the cytocidal effect of
concomtantly adm ni stered therapeutic

woradi/@ooian. Accordi ngly, said 3-iodo-L-phenyl alpamEro@rndi367
4-i odo- L- phenyl al ani ne represent an attractive new
cl ass of conmpounds for therfapeutic pharnmaceuticals for
the treatnent of tunors by which an effective
cyt ot oxi c dose can be concentrated sel ectively on the

deyast at r. cel whi | [ th
Accordingle, w80 RUPRBTerheTTHRISNC GEHad SO L ARG fepresent an
attractl\Yé h&w! L6 ?&nﬁour(d?fo? thel%rpegtlé Wﬁ??‘ﬂé eﬂﬂ?da?éfa?t ?reatment of

ytostati cal active conpounds avor a
tumorsttm whidbi antq,ffqzutwéldyégtoxm dose @py Ins|cngcemteated selectlvely on the

al ogenat ed- L- n ala nesS doL IaI
devastalHocihar- sl rphis SpRRddaR rondek B MGREvEL e RaicGenated-
L-phenfi8latiie Withabbrr it 3-a{risiaCSor EA{ aFaQ) PB§|t|6HtéretéW@§tatlcally active
activity the conmpound is an erna ive for

compouredsnt whiohc estaw i frekarablen tomabww i profitesandedtherapyer sising  the
halogeréqr}.gp%.gépéhﬁallgﬁrr ovﬁdo%ﬁéqné{gﬁ@éﬁiﬁégf” LY lrﬁﬂgnylalanine can

thereby%ﬁr@bﬁﬁdcélﬁﬁarodetbhl%flb@ff&ﬂhtrélégiése Dli@deﬂféeuhm-@@hor activity the

onposition is to be adm nistered to a subject,
compow1:b|seam1 afteinadiye Eopmwteaaaeﬁz Q& ingluction therapy in advanced cancers

I

and 1o h8 Wy SeN, 3t 385 FudBnARLS0R, LGRS SHENE shRgponerapy
regimem@re preferably, the 3-iodo-L-phenylal anine or

4-i odo- L-phenyl alanine is in a dose of 0.1 to 25 ng/kg

body wei ght of the subject and nore preferably, t he

I

In a pﬁ’ef g%gf g irBé tf’}*oé‘rigogntjtin“tg yﬂ\?/ehpgﬁfg&gé tﬁ&hg‘égﬁlﬁn' i to be
admlnlsQexemttdlmgubjeca vsihﬂreime$ |¢ﬂcetqqheeﬂ!almn3neformhledoﬂyphemdalanme is
generally BguBrsRA Y o Pabe i 000 T o i ke hogapeight of the subject
More F@éiwr{her@moa@pﬁehﬁaﬁhﬁéto?dl fodenn. ﬁhgﬁﬂﬁﬁamne is in a dose of

conS|st|ng of malignant glioma, nmultiple nyel om,
0.1 to 28l imgfkgtbody aveight ofribst aubjechrandbirecret prafatably, e @-iodo-L-

phenyi B el b CGrEpkRRRYAS i A 658 ol Vg ARy Boay weignt of

the subgstr ozyt oma, astrool i godendroglioma, oligoastrozytona
and ependynoma. It is further preferred for the use of
the invention that the 3-iodo-L-phenylalanine or 4-

Accordiip?;q‘il'é‘ﬂg'p%}r#r@*e?% fsd2F 1Pl JIF\%SHHR' thd Ny e‘?ﬁtécﬂ_oﬁhenylalamne

ssue neo a3|a ara en3| Fzin
is 4-iodoMi-peémylalanéfd.ect and/or an effect to revert an

acqui red or
It is preferred that the malignant neoplasia is selected from a group consisting of
malignant glioma, multiple myeloma, malignant melanoma, prostatic and breast
cancer. More preferably, the glioma is selected from the group consisting of
glioblastoma  multiforme, anaplastic  astrozytoma,  astrooligodendroglioma,

oligoastrozytoma and ependymoma.

It is further preferred for the use of the invention that the 3-iodo-L-phenylalanine or 4-

iodo-L-phenylalanine has on the malignant cells or tissue of the neoplasia a
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constitutive state of cellular resistance to

chenot herapy or radi otherapy. The term "cytostatic
woeopE@viildescri bes in the context of the pres@e/EP2006/011367

i nvention the capacity of a conmpound to slow down or

to arrest the cell prolifer&tion of malignant cells.

The term "radi osensitizing effect" describes in the

radiosetmitlzmgf effect, he aytostativ effectandior aheffsmpaoi teyertf am acquired or
ound to enhance the thera etEtIC response to

constitelpeaata %frﬁqlli»"aédﬁ?'ﬁtasﬁc@rt@d: erany eHedigiberamer ei n
The te];rﬂe“cfgfc?g %‘Ffe?:t"%é@é’nﬂé@n#qgé &tk Bk tRE d;br‘é%@ﬁf“'i‘r'wentlon the

hera y, correspon to the 1 nduction
capacitgrofi m@oemmmmsplmsdov\m ar tp aenest e gell prolifesation of malignant
adm nistered in the presence of the radiosensitizing
cells. conpound, conpared to the response induced by the same

The temdﬂaeidsgﬁsﬁamg effedtNBe30RSCH Pk édiﬁeitaé*' tﬁégj?éééhtzlhvsntlon the

compoun ternatively the selective Induction of
capacityhef sercanpaurtdy tof enh@lpxt@ﬁhectl'tafapeuﬁmrreaponse to concomitantly

acmin B R anE il G e RIS aR e gemal o
mternapﬁabﬁétidrﬂﬁie‘r‘@pyﬁtcﬁirﬁes@bn@ﬁid {d e ihEELHIIEBE Antifcreased response to
chenot her apy ‘or radi ot herapy" describes in the context

a givengradiationpdasseadministerad srtherrresaner pf theofadipsemsigingicermpound,

compaffq%fwe " ?{?Béﬂ%é ?rg&[k\églrtg){ glge;eg%(@" | r%g?ﬁet@eﬁgéé | V.htey af)génc?e of the
radlosd?i‘sﬂfzﬁfg @&nbbahdtbﬁalﬂéml&aﬂﬁélytthecwlecﬂﬁv&’nﬂduttildr’ﬂof thd Bensitivity of
nprises a chenot herapeuti c agent

neopla$uﬁﬁmt§tfﬁéaap@@th%raagemt prssgrétrfe the @,bggee@ pétf@g%qmpoand

t t
The e B, BRblSA0 B 57 AR AGE R o OBl o o
chemom@eﬂiy off hadiatherapyt deddribesoih thecbemteiheof mﬂaptesemgavemion the

nmunot her apeut i ¢ agent ene thera e agent.,.
capacity g &.ce@poaw%am.%wg Rl coosteavernaia relilar Sgarvity for 2
chemofhiérad %%ﬁ‘f?—:%’;%*c agent and/or an

adl ot he

rapeutic agent is understood as a
concon1tant therapy Met hods and nmeans for such
omta

P :
Moreou?; a8 pFElreRg RLdfe T AHey R, CPRBRS e agmprises a
chemoﬂﬁf}a;%iﬂict agéml ahhﬁﬁrﬂﬂﬁéiHéFaQQﬁiE afat thegéﬂénmbaé;%ht@Sagent a

a Si ng e nmaceut i cal conposli tion f’or si mul t aneous
vaccineadan na@'flﬂeﬂsﬁoﬁudﬁotldé therapgutice agenh oandsiRBtA itherapeutic agent

and/or 3 %%H%Padlgttﬁ%%‘iﬁ%tégce%. conposi tions

The administration of a chemotherapeutic agent, an immunotherapeutic agent, a gene
therapeutic agent, a vaccine, an antisense nuclecotide therapeutic agent, an siRNA
therapeutic agent and/or an endoradiotherapeutic agent is understood as a
concomitant therapy. Methods and means for such concomitant therapies are well
known in the art.

The 3-iodo-L-phenylalanine or 4-iodo-L-phenylalanine and the additional therapeutic
agent may be formulated as a single pharmaceutical composition for simultaneous
administration of the effective compounds or in separate pharmaceutical compositions
for sequential administration. Accordingly, an administration of a composition
comprising  3-iodo-L-phenylalanine or 4-iodo-L-phenylalanine prior to the

administration of a composition comprising one or more therapeutics selected from the



10

15

20

25

30

for sequential adm nistration. Accordingly, an
adm ni stration of a conposition conprising
woR0)B@hoe1l- phenyl al ani ne or 4-i odo- L- phenyl al amOTER0G66M 1367

to the adm nistration of a conposition conprising one

or nore therapeutics sel ect®d fromthegroup of a

chenot her apeutic, an i nmunot herapeutic, a gene
group ¢fhercheendtherapautiecan nematothetapettic ca rgerieetitarapeutic, a vaccine,

t herapeutic, anp, si RNA therapeutic a n _
an  aplisRiIsRdi diUreQlisieut | EERRAHC, s 8Rvi §§"ﬁ§é§ adhgi@peutic and  an
endora?lo%rtaéﬁﬁf?é‘ nt SIUPSHALEHEd 24TV IB s binditardue* 8 ubsequent

or a chenotherapeuti c agent conprises bl oactive

administeatioins known to be effective in retarding or arresting

h li h K [ '
A o ok EERB S B4 el SpEY 88 S el Boni known to be

effective€lr Fetardif %%?Fe%tiﬂggme PealRinant Hro@eh asit td b effective in the
cytostatic5. Accordingly, a chenotherapy conprises in

regresdiomerwelirhinatien mfdnadignantatissueats or reeliay Ssigbt agenis onight be e.g.
| gcal treatnent the admnistration of cytostatic. of .
drugs agfiig, a5 oy Griiss AGREIBN. AapRemothelgrA oL TRes| p fine with the
medicaP 8EPHAEYs inEhHS\BstamRNer RIcAPfréatniénititRs AdwiiARtraasR wh e§tostatic or
(ACNU [ ni nustiin], BCNU [carnustin], CCNU [|onustin]),

cytotoxiceagemtso hemaethetapedici agente userr iexencology ingluds mmong others,

. ¢ ab | il ; _
oo S5, S AENEL LS TEUG, Gy fomostn
temozoldifid; hesretamyazie Ut inetdtbraxate, ar eythrdlgmdedetrzitabine, fluorouracil,

adm ni stered_in appropriate dgsing regi nens accordi ng
cyclophasphamide pytaxanicen, | anthraeyclinsh esEamystine j oh taxanes. The

[ - U 0 ennz \He ' and :
chemofiefqiite 2Bante” 3R RfeTack 7 e R ARSISNRE % MirBprif dosing
regimebx aaqdoedinfjoto anedical prabticeaphutline aginthe oimpente@n mitroso urea
are not limted, to conpounds such,as aptibodies,
compoghds, bolgMeFAlgRiR.c RIRIMPATIEY | AR vIBeHIliENGIe viden Preferred
hemothREsti s detect malignant tissue or cells and/or
¢ emoceﬁﬁﬁ zg?q e? apeutics, including those consisting of

Examplesdpt anémynunathefapeutid agend cogpuise bt ase olob fjoited to compounds

xenqQgenous or.. endqQgenous, cells., which haye th bility ..
such af GHUBOATR ARthaRY qraaeits: s/t dEPeliel Harkof uii Shéeifically
detect maNghdadisslieanvens aft/cteceMaar therapsitre! incRldvighdse consisting
Si n?ylne chai n anti bodi es, or fragments thereof,

of adopdiyethisansferadi addiogous anetendagons,xanagesaous i tensgogeapus cells,

which @ﬁ\{ﬁ{ gﬁ%i)l%bsilitg;/tgf)’reli@ﬁ@fefr%%ﬁ Qﬁtscelﬁésgglt%sggggﬁe Eerm “antibody

ra ch cally 1 fie rivative
fragmenf orderivitiveltiemof Aelates do &ingle chaircamtibaydisk,ior fragments thereof,

synthet?cccaonrt%%r&?e%, WIe.artlttﬂbotd?/e f;ag\a?grﬁtis? nsuocrh tageiFrab, a F(ab2)’, Fv or scFv
fragments, single domain antibodies etc., or a chemically modified derivative of any of
these. Antibodies to be employed in accordance with the invention or their
corresponding immunoglobulin chain(s) can be further modified outside the motifs
using conventional techniques known in the art, for example, by using amino acid
deletion(s), insertion(s), substitution(s), addition(s), and/or recombination(s) and/or
any other modification(s) (e.g. posttranslational and chemical modifications, such as
glycosylation and phosphorylation) known in the art either alone or in combination.
Methods for introducing such modifications in the DNA sequence underlying the amino

acid sequence of an immunoglobulin chain are well known to the person skilled in the
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correspondi ng i munogl obul i n chain(s) can be further
nodi fi ed outside the notifs using conventi onal
wotwethosogues known in the art, for exanple, by PCIVEPRZ006/011367
amno acid deletion(s), insertion(s), substitution(s),
addi tion(s), and/or reconbil@ation(s) and/or any other
nodi fication(s) (e.g. posttranslational and chem cal
art; seefrmigf i Sarh b ok, etsalc Malkecglar lswingt iAo haborchtory Manual; Cold Spring

Harbor P Loaoratory s Bresm) 28d-edion &55% had Tyl egion” %008 e specific
detectlcgfgicﬁéf Hgéﬁ%ﬁé}ﬂstléﬁlé e ddie acaféaﬁgrd.a 'the B@ﬁ%cﬁgh "$F tumor

ence of an i mmnog uI|n chain are
specifick nmmelsoby htae ;a@ltlbodnesk lahhboldy fraghmentarand/crederieatiyes thereof. A
r ook et .al Mol ecul ar oni ng. A Laboratory. .
tumor-SEtit EEkAT iS Gy SRa0 Geq S SArBrS 3tBen WISl is either found
exclu3|€@|¥tdrpmrﬁ833eﬁ§‘@r3§ bverbipressed h tunﬁ}ecéll%eﬁsfdo?npared to non-
~ detection of malignant tissue or cells may be effected
malignantzcellae Tdmosassoeiated c@hﬁuﬁmenﬂg@wmbeﬁwesm not only on

wmor A5 0 BEALREEN MROTERY A5 LUer o LUTA cpoion on

be repleflshedUby aesm addlisORdt é&@pr‘é@sin@ Rinidresisdoeibtdd eoetl sefacd wntigen.
on tunor cells or is overexpressed on tunor cells as

Furthergifpaf dumos-assaeigtedyaelhsutdace antigemsands sxpressgd @ malignant
cells aﬁﬁ%ﬁﬂ%l@%hgg@% Bﬁtq? I%%Ft%{\ Brcgec‘ésmew %1%%88&@ HHBHt of interest

SO Oon ce I ssue

on matigsatt icells f Exapniples vef overvdXprsseh tbmdrea;ﬁsenlaéredcéiy surface
stem cel |l s not expreSS| ng tunpr-associ ated cel |

antigens, e e alev FO" ARAGaRIPREE! S id ipr-hs dpceapie.of ja tumor
assoma?é‘(ﬁ cBf %uﬁgfzé %‘Fﬁ@ﬁ%mﬁh ‘?%mrﬁlérs E;gec,qpc ReEEEan) lbcﬁh Ie§<ample of a

non- mal I gnant cel tter accessi
tumor-aslsecmlmmedi suyéade ahtngenewb'm.h snprasentgthron aetéls WhICh is non-

essentiel FTEREVAR i EIKr EXPETFIF S0, IUEGE PRBOERINH cofsurigoggntigens

which é?%fpréseﬁt%demwh@ whicH a?é"faﬁléﬁﬁs%uaé@dcmbl CSDQG ap8 CD33. An
antigen which is tunor specific is EGF

examplex@ﬂmlterrwr -asspoiated @eﬁcﬁiirm@danmc’cn Mdmﬂacts; b@rtﬁer g?messmle in a
a_ cel |l essenti al

maligngtf<idis, "5 dopenAlo Rl et & FPeRy MuEGiF, thé definiion of

“immun®@érapdifi@e enapidoasitis e eftsad P BE SEBER @oosting@htdty molecules
whi ch are replenished are CD19, CD20 and CD33. An

or cytoldpaspageys activating Ba@%'!fm"&'ﬁé‘@"% @r|oteer callseohife amune system

oo et gt RS ATAET B0 o SRR . 1

on- na S reover’, the
defi nition of "I munot herapeutl cs" may conprise agents
ugh as T-cell co-st] nu* atory. nol ecul es tok| nes,

The terﬁbeﬂﬁ@ ReraraticRoantcdefines '@e?q”geétroo'?‘ﬁéf‘ grjqrsmeians for a
therapy! ROMPREIRYE S RfMinistration of one or more nucleic acid constructs

functionally encoding e.g. one or more antigens which are characteristic for malignant
cells. Such antigens comprise tumor specific markers. The sequence encoding such
antigen is operably linked to a nucleic acid sequence which is a regulatory sequence.
Thus, a gene therapy comprises the functional expression of a heterologous gene in a
patient according to standard medical protocols using appropriate vector systems
known in the art; see e.g. Haberkorn et al., Curr Med Chem. 2005;12(7):779-94. The
term "regulatory sequence” refers to DNA sequences which are necessary to effect

the expression of coding sequences to which they are ligated. Control sequences in
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as well as drugs inhibiting i mune reactions (e.qg.
corticosteroids). The term "gene therapeutic agent”
woebi/eweelli n t he context of the invention mean®dTEP2606/011367

t herapy conprising the adm nistration of one or nore
nucl ei ¢ acid constructs fuddtionally encoding e.g. one
or nore antigens which are characteristic for

the comtekt ghaime desttised Serie therapy genealy inskideuprometees, terminators
mar ker.s., The seguence encodlngésuc ant i

and, in3OIRe INStanCek ek qpcgr%mrga&tl fogs Qé&ﬁ?éﬁgﬂpw factpes. JFhe term
"contro{ ﬁgd’t#éﬁdé" ¥s ﬁ'ﬁ?Hé’é@?o intilitie, 2 29@TRmuRe reﬁP&’orﬁBBﬁéht%Qﬁe presence

unctiona expressi on 'of a heterol ogous gene 1 n
of whicpaartamaceasaxyrfm eYptassiarg mhar mhayelse mcltpieaaddmbeahmmaytageous

compon §r E@ﬁ%attgfr\ﬁgfé%réﬁv 'ﬁgédknoﬁ}sZgbgahrﬁﬁ%dgﬁgg@@&ﬁguration

whereir i E:Sﬂ‘rﬂé‘onéﬁ&%@ﬂ@&dnbﬁﬂé‘@‘ﬁﬁa ré18tiShship PeRNAti %@ﬁqsf’(unctlon
whi ch are necessary to effect the expressi on of coding

in thelrsetgmdede'sanoewﬂ cantrolesequencei 'gaeeably oked oto e@@dmg:eequence

t.he cp ntext qf .the descri gene thera ene
s tigatp it GuERTH Sty Biat' Spcfeian, ol Dediting 1eGHRIc i Aefidva under
condltlw@cﬂﬁpéﬁblet\mlﬂﬂﬁ@Cédntﬁﬂ @ééuéﬁcsw anscription factors.
The term "control sequence" is intended to include, at

The a@mwsﬂa&m oa|a VESRIPEn 8IS Iﬂhmepm@@meofothmreaerar @vention at
activatfig 5% e oL RoSHRLE EhORe SRR £ BAueabHE agapst op tomor

tissue o ttfnbemhahg:ﬁretrcselltsoSanh ahe@pgecrmnpﬁwagglaﬂmmstem@eme rmr more
t he conponents sq described are in a relationship

antigenspieparations EpRIINIRA twmer isyhsiancesePr celis éﬁlf@éeqré?nﬁ%?‘:t against
tumortésﬁgl&rtﬁé n?:ﬁ@HSHPE slisoperably linked" to a coding

uence 1I's I'n such a way that expression of
An antlseme:ﬁmragemma@evues iesg.a hueleetide lsdquenWHBMgou:mnplementary to

conpatible with the control equ ces
tumor-SHaeTTi Gane; [aSIUBNOSS. UDINe 3 S atoral  Reyralsing tumer gene
expres$lbBSE chRY&jtidnd) |ﬁ(‘]uc§ﬁ$ koAbt B8l HBStH. Nnat e or adapti ve

I mmune system of "the palient to act agai nst the tunor
An siRNAs therapeutih @gent iigyea@git acemal . ln&n@lﬂlnghBhu*pyaapobrbr oi;@gquence-

. € ..adm’nl tering one o r. n aratL
specificGlf sifhg Bt S REeiat afd el Sl Rl Bt Broet genes
by triggefm@t c@@aa?étofté»b‘élf ifid URRR §éqt§é?ﬁ:d§airi A MRNA! fransdipt of the

antisense therapeutic agent is e.g. a _nucleotide

target geng@nge dissVpN: diapstatent af yhe JaraatonRéHbcrenseqyandy inducing
tumor ceR LSBT S, aimng at functionally neutralising tunor

gene "exXpression, and consequently inducing tumor cell

deat h. An si RNA t herapeutic agent is e.g. a snall

interferin %aPabIe of sequences eC|f|caII¥
A concomitant therapy whnc equires the a mlnlstr ton of one of more additional
bioactive agents which is/are effective in the treatment of the malignant neoplasia may
be accompanied by the administration of one or more additional compounds which
minimize potential side effects of said bioactive agent(s) such as drugs acting on the
gastro-intestinal system, drugs preventing hyperuricemia, and/or drugs acting on the
circulatory system, e.g. on the blood pressure, known in the art. Such additional
bioactive agents may be formulated in the form of the same or a separate
pharmaceutical composition.
The term “endoradiotherapeutic agent” defines in the context of the present invention

an agent which comprises at least one type of radioactive isotope. Such agent is to be
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sil encing the expression and activity of various
tunor-specific target genes by triggering cleavage of
wOos0eniddoa uni que sequences in the nMRNA transcmqIrER2006/011367

the target gene and disrupting translation of the

target nmRNA, consequently fMBducing tunor cell death. A

concom tant therapy which requires the adm nistration
administérezhéo @ soijeet iddid ineed| theresfcand és affedtive Whitlsd therapy of the

i s/are gf;}?jtrve in the treatment of the malignant

above r@ﬁﬂ'% ’9"8@ ﬂl gHeby) t e %’&qﬁgﬁ@Qr'ﬁ’ﬁd@*'Wf i.e. an
wradrati%ﬂfwléli‘rqr;i ,tg?rfﬁ?'ggg%‘%éf ggrﬁrgoﬁﬁgggli’rﬂﬁgp%"?ggjp @tﬂb'@t{oﬁest to be treated

by the emdoiad@sbherapyng on the gastro-intestinal system drugs

ti C /or drugs acting on the |
In a P’E ﬁ"ggﬁé@ﬂ gﬁ‘? sgr'bsﬁ R ”lﬂ"@b'g%'r %%@Bgé'%olén%mp”ses a
combrn?ﬂortr B¢ 3868 0- LSHﬁﬁwﬁ?IQhH ?ﬁi—r&ﬁd’ﬁ%ieﬁ?la?&ﬁﬁéswﬁébérﬁ%e iodine is

ormul ated int ormof the sa a separate
the stapltarm-mdroaeﬁvec{) bmdlmemsotiﬁpe ared ran endoradiotherapeutic agent

w5 SOOI B e RS 4ERE S Bl rom
the gro?%@gglﬁ’ﬁg ISétBeonAu@éﬁib%%@rth&nitﬁﬁ RBfope3UsBNA[ET6, bfomine-77,

_ 21? administeréd to a subject  in the need thereof
bromines$2, ilediees bd3,i indiner124e iedine-d@p, dodineel 3bare astatines2tn. It is

preterdB AL {RAGRLT o T So SoERRER 6 e B BRane i -
(meta- )vmtzh(pargl)q)dgqcbn of the subject to be treated by the
endor adi ot herapy. In a preferred enbodi nent_ t he

The tergesalphBs dbgiRa ORHerilestran pttingi isptopersiafises ia the context of
the pre%’ri‘r‘igrgg_é&ﬂ@rﬁ rQ&rpgffr\%d%olto%%é:bﬁa%@EhQ@d g& the emission of different

- phenyl al"ani ne €10
particles (eaysE fornmd darahrg)aadroaetr\{e]d&idy d)row necleaotranertran(i)rad:esses An

endor adi ot her.apeuti c agent which
alpha mittige iRateRe 1is rfﬁﬁ%lﬁ‘ﬁda? R rred'%ﬁavemcl'% mitingeRlpha particles,

correspkuge pt% A RefthSride,d Eomistiey of thoﬁ‘é EBQ two ¥ irord” A beta

el ectron emtting isotopes Ponm ne-
emittingisotope i§ definednas & 8dclideodmmiting2fast imutiess- dl2dtrons (negatrons)

formed s EinG TabipHctivg, Odtiy 1A AUBRT FLETIPCEIA) 3Ptehs s glafiogd as a
nuclide teittiy Iov@@ﬁ@ gt;ahaabare eldttdns( Wthied b mutiddtadi8ction capture or

posi tion. erm "al pha-, beta- or Auger-electron
internaletfgnsitiony p.rgms(spg deefmaggnum paid leogthsxof tfesehparticles are in a

range f@ﬁ?ﬁi‘hw\s{g%h‘ogf r g;jrf?zrr:gn;/e i sot opes, characterized

The physical half life of the recited radionuclides is 16.2 h for bromine-76, 57.04 h for
bromine-77, 35.3 h for bromine-82, 13.27 h for iodine-123, 4.17 d for iodine-124, 59.41
d for iodine-125, 8.02 d for iodine-131 or 7.21 h astatine-211. The physical half life of
the L-phenylalanine conjugate labelled with these radionuclides corresponds to the
half life of the respective radionuclide.

The preferred mixture of 3-iodo-L-phenylalanine or 4-iodo-L-phenylalanine with an
endoradiotherapeutic agent is a mixture, wherein the endoradiotherapeutic agent is a
halogenated-L-phenylalanine. Preferably, the majority of stable iodine isotopes and
some halogen isotopes of the preferred mixture selected from the above identified
group of halogen isotopes can be obtained e.g. by a non-isotopic halogen exchange
(carrier-added/c.a.). Alternatively, 3-iodo-L-phenylalanine or 4-iodo-L-phenylalanine
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particles (rays) formed during radi oactive decay or by
nucl ear transition processes. An alpha emtting
wo »ov@peli s defi ned as a radi oactive nucli de @GIIRP2003/011367
al pha particles, corresponding to a helium nucl eus
consi sting of two protons d@d two neutrons. A beta
emtting isotope is defined as_a nuclide emtting fast
comprisingl @y tkeé atablenaofmadmactives |'*fipiodine daotopg may be mixed with a

di ti d . r-el ectror 1tting. i .
prepargtpn | Rla0REa g e NP RUSBTS (AT ARG AiyPTn ik Re dorty non-
stable, ﬁ%?ﬁécﬂ@é’isét% B8 Th¥ %‘ﬂ@re&égﬁ}a‘ﬁ%hr %y?ﬁ@téﬁtﬁin%'d e.g. by a no-

ernal transSition processes. The maxi num pat
carrier-added Isepératinage.pal) whitk s assentially fremfrent stabld (satopes of the
0.12 mm . The physical half{ |life of the_recgited . .
clement o o AERfgs PURS 22HETHV  SiiiEed o of spaplSy pgp-radioactive
prepartic¥ Wieth Adn-siabld, thci@éct%gﬁeﬁﬁraﬁi%nsja'ie %auﬁlli Bfeferred.
i odine-123, 4.17 d for i1odine-124, 59.41 d tor
i odi ne-125, 8.02 d for iodine-131 or 7.21 h

enerdt, AL S4B 6% BB oAl ek omiting isctope i
administafPingddedest 1T (esodhgy k?cbddy? Mutefprefdrablf tHehglpha-, beta- or
resgectlve radi onucl ide. The preferred m xture of
a

Auger-glertsan -amisiingisciopeiin @dsninistered dnLdesasngf 40arond0wi givkg body
weight ?ﬂg?ﬁﬁ%&f&g@%ﬁﬁéﬂpﬂg&@%w{o JI(I“)Q’ 1%”658&? welt /8 particularly

rapeuti c agent S

preferréditiig euigherdbse kefoymalaaad e coRtatied bl Yo 10hprefejably 2o 5 ml of
of stable iodine isotopes and sone hal ogen | sot gpes, of

sterile sqlgtion. sushrasPhpsahate bufered talinersalvtions, ytekfor injection, etc.
identified group of hal ogen isotopes can be obtai ned
e.g. by a non-isotopic hal ogen exchange

It is additiomallgr peefeerdd cthat )the Artadiatimni desg ,of the alpha-, beta- or Auger-

electrod SRS IPIORA S ihane agpe ol adDBL NpaLS bO3Y weight. More
prefera([#/?ﬁll\é i h{ien (dRSE BTRNEBIpRE, %@%M&é’b@el@bﬁ@ﬁﬁﬁihﬁ@ isotope

al ogenat ed- L- phenyl al'ani ne conprising only inTa
is in thewpogetof tbto 4080VBa/kgabibdyaveaight andnogrespreferablyatheeirradiation

eparatio y_be obtai ned e. g...by.a, nocarcier- ded
dose of P AITA-oRefR or Sugepefion e duutliupes ¥ i Biq e or 20 o
120MBgKPbEdy Sligite T hef admenistefst dose Ns @etsininBd Usird Rerappropriate
al ternative m xtures of stable, non-radi oactive o
dose meterp sakhrataskstoguantiiatively mpasure alihgabeta er gampa radiatign.
are equally preferred. Generally, it is preferred that
the al pha-, beta- or Auger-electron emtting isotope

It is alse preéferreds tieatethel iratiiation aosé0ofStHeo alghal 8 betd- &0 Augay-electron
preferably, the al pha-, beta- or Auger-electron

emittin&%cﬁw% fosBe ini,st%mpgﬁ 3t9nQs daseqRRes obas frackiopgted doses
in 2 tol B0 ratiok9dOY or as continuous doses given daily until the disease
progresses again, or until death of the patient. As described herein above, the
administration of the described pharmaceutical composition results in an interception
or a deceleration of the cancer development due to the cytostatic effect of 3-iodo-L-
phenylalanine or 4-iodo-L-phenylalanine. Nevertheless, the disease may further
progress after the interception or deceleration and the patient may die.

More preferably, the conjugate is to be administered generally fractionized in 2 to 10
fraction doses. It is also preferred that the 3-iodo-L-phenylalanine or 4-iodo-L-

phenylalanine is to be administered as a chronic maintenance therapy. It is preferred
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wei ght and nore preferably in doses of 10 8 to 10 10 ¢
/| kg body weight. It is particularly preferred that
wonetoeaoidose is fornmul ated or contained in 1 tP@TIEP2006/011367
preferably 2 to 5 mMl of sterile solution, such as
phosphat e buffered saline 38l utions, water for
injection, etc. It is additionally preferred that the
that the cmraMLmUscdbsédsegquEn taity. Dgeeafractimiadionds aAugsablished procedure
in tgope.is jn the range.qof 0.1 to 1000 MBg/ k .
in radigiiom, el By ACHOPRUTG Eael ST R dse o MGYBI Joterabilty
|’
for hea&ﬁ\?n@hﬁﬁ@et t@%é‘ §\?Lv8ﬁ;égeé4% g'Jc?NéB?é /egf‘qgmg&fd Qﬁe%tste tGRSr tissue is
achlevedarl-'éemnaiédrfemituonatmi irradiaiien adinwddsethefapdmlcallphmpact a higher
et a-. or. Auger:el ectron.em |ng oto e |
percentadigsl HIsHg RGeS SRR e eV dRmERisdlp a one

time sﬁ@éehlgﬁ @@éee'irFﬁd]Sﬁ'or\‘STﬁQra%@uﬁ@HFrﬁHfétléheina%Ss B dé and double
calibrated to quantitatively neasure al pha, beta or

strand dereaks r atli BNAonwhich iis ebuotepactedr byd nuiskeart kepair mechanisms

i ti.on.dose..of the,al.pha:,,. beta: or . .
upregulgle @ FORNES RTINS0 (15 RUBYSh AL Bl Bhosrging NG agpair, are
more s@éceptibled £ rélsfed ftRliftiorithd Relidtmaisidedeies in 2 to

60 fraction doses or as continuous doses given daily

until the di sease progresses again, or until death of

i o 1 O xR RSB RN ey are o iodo L

phenylalamnesntl(umneslwl ts 44p12‘émod@41_ep|¢@rntlalamn@r a (IPA 124) and/or
decel eratl on of the cancer devel opnent due. t

- AR RO Sy RLETING (A Ao@b ik JREMF LF hrlb ibicsly avaitable, has 2
favoura?)bér ?ﬁ%ﬁ' Ilfe R LA 'hQﬁdIe@errﬁlgﬁl ﬁ\% utIBHE I%ﬁ@@&%'@dply open

er progress ter nt ercep
rad |onu«tbat® elodtneeh31araﬂoWsefop dbé ezuinveniend |ea<1rabbrm)ralr tezapyp Inyonitoring
he conjugate is. to be adm ni stered

using & ST RETIRIS AWIDG, 19 S ST [ caREDEeT emied) oa fixed ratio
relat|vepf&ftﬁérﬁ%ré|9§t§tlé Hets- haderd é?ﬁl%@iﬁbhahﬁﬁ‘lbﬁelsoﬁtself not detectable

4-1 odo-Lphenylalanine is to be admnistered as a
extracomnreallyc Amditheepeaiered leenkgdiment of thepmetkod ofitheainvehtion makes

54nu Qse R Dose fractionation is
use of FURAT oRERT a0 1pd e 2 ROTRBN- SR sigf cofponent
aIIowm(z rf@ﬁt PETatimagirdy, t M 2addifeh NMoS ttRe ethatapéutid MBYta\ghission. Using
olerability for heal t hy non-target tissue, as well as

quantitative RET dEagingintaraal dosimeiior measuiarentsi ajsare ongoing basis can
be con &bﬁvfgp‘[hgi‘aawgﬁlgﬂn?‘n Qltu.ll QHé‘rtazgl Hohﬂghﬁél'ffgp aaf)xjer‘? s?ichr? to 15

érapeuti ca ercentage of

days follewlingta singkeinjédtione AstageSZDf it :hleo peélereyic be it emitphighdenergy

toaonet| S|n dose irradiatjon.
(6.8 MeY gl pactcies ot gt?oﬂg‘?’ﬁdiﬂf@seﬁg Hylin tiggHeq@ifnme). allowing to

admlnlsTérr é“?ﬁbl‘i%?ﬁo)ﬂé r%ﬂoﬁ\"? g’gf?d: ﬁf’éﬁéa rvﬁﬁFeemrghQHgltﬁﬂ'éswable

air I sns upregu ow'ng Irradiati
radlatlohteﬁectsbml navtarget tisguecel | s under goi ng DNA repair, are

It is preferred for the use of the invention that the pharmaceutical composition is to be
administered to a patient and that this patient is subsequently irradiated
percutaneously (percutaneous radiotherapy or external field radiation therapy). Such
external field radiation therapy is understood in the context of the invention as a

concomitant therapy.
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nore susceptible to a renewed irradiation than
radi ati on-naive cells. In a further preferred
woanbnevemnt t he radi oactive hal ogen i sotopes @0a/gP2)dbR11367

| 1i odo- Lphenyl al ani ne (I PA-131),

4-[1241]i odo- L- phenyl al ani A& (1 PA-124) and/ or

p-[ 211At] ast ati ne-L- phenyl al ani ne (At PA-21 1).

Externaldigilch eadiation memaﬂgllgltmnllyadlﬂministasechasﬁ anextaiviad bbahf radiation
and_can be, han tutions |icense

Jif
stemming 57, 5HB8 P DnERIPALL SOPAL-SE: POURonalness Sareerators,

proton, CREMFSH, E6K hSdltdnaBQéﬁ\%ébrcheWE*bérﬁPIV' Y 'n'ﬂéldlblﬁd)ﬁ‘gs % arted in a
gamma canera ow ng to a gamma ray ngonent em t

period ph0 4o f7i days suhseanuest o lhﬁeadmlmua@ahm ﬁ@&lfadlbeﬂaphenylalanme

or 4-ioBEiLEhEniRlaRie Motk pisrershul HEL it e ittt in,a period of

0.5t0 zmﬁdsm@l sbskh ﬁehﬂb&ﬁé'a@lﬁmﬁ%‘ﬁ%ﬁohiﬁtﬁ’é iodine-L-phenylalanine.
4- 124IL|odo - phenyl al ani ne. | odi ne-124 has a

The copesmitadh radiotiereny ooap eampriseld eumMdativer epeMalniadition of a
patient dﬁ] 51?{3%&&{)?3 ettopgf]ﬁ]%g@ Hggf%wﬁtderra% %a%tgtrﬁ]esl? ?!}tloHS&&% is 1 to 60

Gy. It mﬁwerremmm@temmn gRidigtidrndose apadmmhisterstlitt €t 60rfractional
erapy pl annj ng and thera% m)nltorlng for a perio

od
doses, prorgppreferablydiaya te 30 agtinnal dosgg! Brep fAjakdy.ithg. fractionized doses
are adrﬁﬁésﬁ%i/éb‘(s%\_?% %,géfloé‘lo?q "5y file gf 9 m%?e Lef@@tﬁ%obérgg period of 6 to

al'pha par
12 weekenlyt dcdordanss uﬁh(tﬁémﬁaseaﬂ |Inoeni1\@1 ttbeadnm l‘ﬁrad:tmnaih dose’ is to be

hi ghl y cyt ot c radiation to targ sue,
unders{poR 49 sRgNy sﬁhea%ra'mcavu%rpfe#eneegfa&tlpaah&wa@s% up or
b {4 f
sssani B A oLl A Y A et by
adminigtdrmg iopeeirgletdosa. pati ent and that this patient is
subsequent |y irradi ated percutaneously (percutaneous
radi ot herapy or external field radiation therapy).
Such external field radiation therapy is understood in
the context of the invention as a concomtant

In an altesnatpye. embediment the invendioat povidaseaapgthos forpiheatregtment of

matin i hBOERS 5B S e P S SR, BB B -odo-L
phenylélanm@rora&moeL@h@hylalaw@é tha snmyédmmthsmeéwdméopeam
ces. Preferably, the irradiation is started

It is peeiered dhato e ofediye SopRaHRENL-agorlrphamWalaning ser dhiodo-L-
phenylﬁg?ﬁagi hs'eg-f?'?ﬁwen iR NP %fﬁg Bﬁar% ceutlg?ly composition. The term

al ani ne era
“pharmiacwt'cﬁaeht compiositiohar has ibeea maflned dfer6in5 dbove4 Aber soute of
adm ni str

- tion of the . : .
admini§iERfoRe O - BRe AR, SRS RIS, RT3 Ahdiss fgrmulation.
Diorof R TR i A e ki A EeER ecbod heren

above. It is particularly preferred for the method of the invention that the 3-iodo-L-

phenylalanine or 4-iodo-L-phenylalanine is administered intravenously or orally.

It is further preferred that the 3-iodo-L-phenylalanine or 4-iodo-L-phenylalanine is
administered to the subject in a doses of 0.001 to 100 mg/kg body weight of the
subject. More preferably, the 3-iodo-L-phenylalanine or 4-iodo-L-phenylalanine is

administered in a dose of 0.1 to 25 mg/kg body weight of the subject and more
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patient in a dose of 1 to 100 Gy. A preferred range of
the irradiation dose is 1 to 60 Gy. It is preferred
wot2oat/oenéia ext ernal irradi ation dose is adm ni PAVER0G6011367
1 to 60 fractional doses, nore preferably in 5 to 30
fractional doses. Preferabl®, the fractionized doses
are adm ni stered over a period of 1 to 26 weeks, nore
preferaplyettes 3hbgo-dvphenylplaninedoo#é-i6dé--diernyiadlisinelis in a dose of 1.0 to
accordance W th t present invention, the term
25 mg/kg PQQY“@H&Pt QME%‘S €ct0 be understood to mean that the
overall activity of the fractional dose adds up or

essentially adds up to the cunul ati ve external
Also prefergedi far tha nuthed Yorsthedraatmerihiof maligaabt nedplasiasofethierigvention

s tho SSaRUAHS 412 Rt RoF g P oV SRRl e o @ subec

in theﬁﬁhé&ﬁameresppl\m%r@m t e MpRRENaRIRL igHeMIdIAGngt §8S 4-iodo-L-
adnm ni stering 3-iodo-Lphenyl al ani ne or

phenylalanloao L- phenyl al anine to a subject in the need
thereof. It is preferred that the effective conpound
3-iodo-L-phenyl al ani ne or 4-iodo-Lphenylal anine is

As defih@d RBtelh @Bole, it iy Predérréd Rat the GRaligriemt nedpRRH is dlected from a
The term' ghar maceut i cal conposition” has been defined

group kensistingibel énalignantogliemas maltiple stnyaldnem analighant melanoma,

f [ n t
prostatf 5 oy SRBYTRE RSS! s B PpCB deBgepfrom the groue
consistingrafiyliabdtarnapastrézyetedal aligodstzyttess and es;bdm'iymdma
above. It is particularly preferred for the nethod of
the invention that the 3-iodo-Lphenylal ani ne or
: - P [ Y :
Itis alsé’lpr%%grle}d;spﬁyélr%lt@éﬁ tBﬁtHeslgr@g id rg%??rﬁ%t?, L8 61—Sﬁé’ﬁﬂﬁél)émne or 4-
iodo-L- Bhémdalahrrm&msl ararthee naalighanb duells- phetldem aofi tiee | seoplasia a
mnlst red to [he subject in a dos f 0.001 to 100.
radioseRg R BRG e GHOSANG RESSLBPRT. a’l/t??%cgrt%f@?’%%l@" ired or
const;t&.vb%é’retcf%ﬂmdr%ﬁ@iarh%e% c‘f'mehﬂﬁﬁe g@ftﬁ%b@u@&a §. |
admnistered 1n a dose of 0.1 to 25" ng/ kg body vvelght
of the subject and norepreferably, the o
A prefegegcg:gﬁnlgfs‘?rf%gxls%hgg% r&ée @88@9\%@% h ggﬁ]—;’éliqﬁyrfalanine
or 4-iodb3opdRifanime fokithBe tﬁétémﬂlrfélfatidﬁ\eof r@%ﬁﬁ'@@tddﬁe once or a
mal i gnant neopl asia of the invention is the

sequenfighiadneinisination of 3-ioderb- mh%yéaigmaleamrné igdo-L-phenylalanine as
fractlonéhéoo ]s&s Wﬁ%%l)%@ él‘]ilohodgs e{t SHQ”I’?S? g glven until the

erein 'ogena ani ne

d lseasépddgd@sda@fﬁgaih o) g alntlh@eathsofdhé Ipaednﬂ?sub}edst Fhasgeit is also preferred
ferred that the nallgdeiTt neopl asia i s,sel ec

that thef:l" éﬁﬁoaLj}h%‘M B i ﬁﬁ?ﬂb‘ﬁlﬂwn%ﬁ %‘i’m'”'#ﬁﬁcfﬁﬁé‘ chronic
maintefRHleBragiR it i prdferrSel ABPIHE continuous dose is given daily.

In an also preferred embodiment of the method of the invention for the treatment of
malignant neoplasia it is envisaged that the method further comprises the step of
treating the subject by a concomitant therapy. Said concomitant therapy may be
selected from the group consisting of a surgical therapy, a chemotherapy, an endo- or
exoradiotherapy, an immunotherapy, a gene therapy, a vaccine therapy, an antisense
nucleotide therapy, an siRNA therapy, an intracavitary therapy, or a device-based

treatment.
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prostatic and breast cancer. Mre preferably, the
glioma is selected fromthe group consisting of
woglodmisoerdt ona, astrozytonm, oligoastrozytonma aed/EP2006/011367
ependynmoma. It is also preferred for the nethod of the
i nvention that the 3-iodo-07Zphenyl al ani ne or 4-
i odo- L- phenyl al ani ne has on the malignant cells or
Definitibms e clierhbthenapy | saséenderadacdheapyortextenngl ﬁélﬂeadiatiaon therapy

. cytostatic %% /or an effect to revert
(in the afg Ngd &XPr ﬂ&'ﬁr RY) AR dPHUNOGIeTaRyy @ 9fne ?Equmc% vaccine
therapyt %ncgﬁfm%rﬁﬁ)d{e dd ﬂ?&rﬁ??e{]e ¥n SRRASHTASF are provided herein

m ni strati on errefo adm ni stration
above. 3-i odo- L- phenyl al ani ne or 4-iodo-L-phenylal anine is

MethodS et mealis BnPrbitPBePOItaRt terBblis. ore i, KAPER hfg, art. An
examplé fo?d@ shr@ﬁélnmeﬁbﬁy"rﬂﬁya&rﬁﬁﬁ’éé izoRedRbofosea sMid thrfour or of

fraction doses or a continuous dose given until the
mallgnaﬂtélsas@ progresses again or until death of the

atient/subje Thus referred that
A turthBP; dar it Sesad g Wi S55° pRISRERD! EPiries B8 surgical
implantafioh oF at rtRsAcHi%e Aeviteosich BBiRIGasvetdtRIdRBUch! 4 sk&d may be
preferred that the continuous dose is given daily. In

Implantad legally tortbedumed s@ﬁb&@er@ﬁhn@ﬂetqfemmnm @dlqacélve devices is

known {{INER 8y SRtk R PRk 1T PE o PO SBIo! he art

The doséeegirhet fonthe adnfiaistrabibacef the 3-icdotophémylalahimer epy-iodo-L-
Said concom tant therapy nay be selected fromthe
phenylajaning it prafesahing hely @%ﬂeaste Mﬁ@rtawptlanal Concomitant therapy
(e.g. She{?@ﬂi&ﬁﬁ . 8Refslo- flﬁrd eXdiatbit ek a concomitant
I mmunot herapy, a gene therapy, a vaccin therapy an
endoradinthiesapyle Ihuisl atda ctﬂeférmda,pyhatar?o |sdaﬂlAphdareylalayuneamr 4 iodo-L-

intracavitary, therapy,, K or .a devjce- treat me
phenylaging s PEUMEISES 281 BRGNS S35 eRAngs dorraay GVl Hgorgpination
with otifart &4&1Rs tB'z?'tﬁ*mbﬁ‘iia%bhprﬂmhhﬁ{é‘@éeﬁbé ﬂrﬁgré@e%%:ﬂﬁ or until the
exoradi ot herapy), an | nmunot her apy, ne therapy, a
death of thecpatienther apy, an anti sense nucl eot i de t herapy and
an si RNA therapy are provided herein above. Methods
and nmeans for such concomtant therapies are well

As deskrbed dbdvehm @hé -coMte@xefMhe s of tReriavéntion, har mBthod of the
conprise a resection of a solid tunour or of

Inventhma?% gprgferred.s yherein fthet renceiteiitberapyt ieraipyexeradiotherapy
comprlélﬁgfeth@'I §t@pt 816 lrjram’ Sﬂﬁ QHeCQLﬂﬂébts Sér&ﬁgne%ﬂsw Qs"i'JlbsequentIy to the

administration of the 3-iodo-L-phenylalanine or 4-iodo-L-phenylalanine. More

preferably, the step of irradiating is effected 0 to 7 days subsequent to the
administration of the 3-iodo-L-phenylalanine or 4-iodo-L-phenylalanine. Even more
preferably, the irradiation is started in a period of 0.5 to 24 hours subsequent to the

administration of the 3-iodo-L-phenylalanine or 4-iodo-L-phenylalanine.

The above described concomitant radiotherapy may comprise a cumulative external
irradiation of a patient in a dose of 1 to 100 Gy. A preferred range of the irradiation
dose is 1 to 60 Gy. It is preferred that the external irradiation dose is administered in 1
to 60 fractional doses, more preferably in 5 to 30 fractional doses. Preferably, the

fractionized doses are administered over a period of 1 to 26 weeks, more preferably
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i mpl antation of a radioactive device such as a
radi oacti ve seed. Such a seed nay be inplanted |ocally
wotoovdseotiunor site. The techni que of i npl anti ®gT/EP2006/011367
radi oacti ve devices is known in the art and descri bed
herei n above in the discusdBon of the state of the
art. The dose reginen for the adm nistration of the
over a periodoofl6 tbetd Madeksi e agtordaneaowlthltheyprebani imvention, the term
‘ . preferably in tipely accordance with the optional )
fractiop@)Aese 5ia beHags5tocd. 19. meapdhabiia aMerad@divityiofthe feactional
i atj y, ' . i . .
dose a3 P BstolfEARady fp Hd R L ATe A A Gar HRRIARK otnerwise
also achisvablz hy hdmyrisiesingrong singléndosest ered as a chronic
mai nt enance therapy given in conbination wth other
agents to a tunor patient until the di sease progresses
, a . [ .
it is aRftoRiied thal o Qs Beftibdd Gcofllant Mefiiyy offisises the
administeatiomd obfa chemotiverapeuotic iagent.eber mzdunotherapeutichagent, a gene

erao T T SORERE AR Wb By AR Borapout

agent, SRaGEMBNBhY/Or Oah NéndstatRdIINE aPELR® &erfthSr the implantation of a
3-i0do- L-phenyl al ani ne or 4-i odo-L-phenyl al ani ne. More

radioaqtivefdavigsl. \Worehpreferably fthe radiinistratigni f afchemattieapegtiz agent,

. da bseaue o the administration qf the .. .
an mARGREPRIREC Rt 4 e DEeBHLT: Skl A Bpinensqupleotide
therapdiRice BHEhEr adh Y, siRNA | rthedipiutien h§est, ard edvadtie and/or an

period of 0.5 to 24 hours subsequent to the
endoradigiieipRevits Agenios affestert pdenta, sprelgnegusly aeder subsequently to

the el ol R PPy R PN R L R mlerioe
external irradiation of a patient in a dose of 1 to

00 : referred range of the irradjation dose is 1
It is pr %rr@g{l@ﬁhgtsu g%cb,t%pgrtfe%jeg It,)‘yttpugﬁgemgdeqafﬁ pr}nvention is a human
subjecti. rradi ation dose is admnistered in 1 to 60 fracti onal
doses, nore preferably in 5 to 30 fractional doses.
Preferably, the fractioni zed doses are adm ni stered

n o GHFb PR, T 5 BielBl BT Hhimacauica
compoRiiEF eBinphiSitRrd-id-L pheny RAdRing [t alioadal. phleaRaldnind AviRtein the

. understood to mean that the overall activity of t
iodine is the siabim | naferadlicatiive 5 riodise ésntopel y adds up to the

cumgtl at i rnal irradiati of herw se  al .
PharmdhieSt GBSO I ShErEHEEK Rt g Pt SntBption, have been
describatis® detalf IRsregtdabbvad. It Reprahsived def ehé pedrrhassaiddl @bposition of

therapy conprises the adm nistration of

: > S . | a . .
the 'nVéﬁE%tfgghﬁme'%@eﬁt",taléiﬁ formuiiians: opcariier, agfabilizegs and/or
excipieAfs"®Examples for corresponding carrier, stabilizers and/or excipients are
known by the person skilled in the art and have been characterized herein above.

The figures show:

Figure 1:
Cellular uptake kinetics of IPA (IPA-123) in human glioma cell lines in vitro

Figure 2:



10

15

20

25

30

t herapeutic agent, an anti sense nucl eoti de therapeutic
agent, an si RNA therapeutic agent, a vaccine and/or an
woandueeadiiiot her apeuti ¢ agent or the inpl ant ati @CTEP2806/011367
radi oactive device. Mre preferably, the
adm ni stration of a chenot m@rapeutic agent, an
i mrunot her apeuti c agent, a gene therapeutic agent, an
Cellulaanptakenkineticsc be (RA (P AH2BH re hiuntaragedignaat nsel&héma cell lines in
. t herapeutic agent, a vaccine and/or an
vitro endor adi ot herapeutic agent is effected prior to,
si mul t aneousl y and/ or subsequently to the
adm ni stration of the 3- iodo L- phenyl al ani ne or
Figure&:i odo- L- phenylalanlne is preferred that the

Cellulag @S’Hgﬁ%{hﬁ| e@éﬁé@ﬂ&@ ﬂ%) %hﬁ%ﬁé&%t&gﬁ@w ﬁlnhnes In vitro

enbodi ment the i nvention reI ates to a pharnaceuti cal
conmposition conprising 3-iodo-L-phenylal ani ne or
Figure4:i odo- L- phenyl al ani ne, wherein the iodine is the

in vitro By &iafon O oA TAERRIRL i ity e dXebB UGB Ristama cels
4a ( topplé‘éeDbsé depahiiet Ega@sgtahe%ﬁe@%p PR himdABiae8% Rbikstoma
'S pre erred hat parmaceutlca

cells; 4bo(rtm$ight)o|EfE@pt pﬁdlffefeehdows pﬁreo(tﬁrnabmﬁ:»aﬁlcye@n human Tx3868

gioiei b ASHTARE B 0 S ) BB ROE Bect of o

admmus:téféaj | ¢arRyomniBiMly Orwith CE PIGNt exterealk nadiation tdie neﬂh&ﬁn Tx3868
killed in the art and have been characteri zed herei

glloblasé@@aeceliﬁ]éc# (PR Hef Dpﬁgml%oepdeoé|radlogenalysgk@ffect of IPA
admmléiér‘?e%t 'éb%cglfnguﬁgy(zwqﬁ ]é?(f’c)ep'y” YR gtdé:‘?ﬁaongeéﬁ hh@%ﬁ Tx3868

1tro Ful-ar up trcs o
glloblas(tdnﬁé cel8) in human malignant nelanonma cell lines in
vitro Figure 3. Cellular uptake kinetics of |PA
(1 PA-123) in human prostate cancer cell lines in vitro

Flgure'!_':' gure 4: In vitro evaluation of I PA (ACD-101) in
primary human Tx3868 glioblastoma cells 4a ( top
In vitrd e¢¥3luatins eofldd PAGHER-189) candht éxtewidlecadiation Pin dmuman A1207

gluoblas@oma ceTX3868 gl i obl ast oma

5a (top left). Effect of different doses of external radiation on human A1207
glioblastoma cells alone; 5b (top right): Cytostatic and radiosensitiser effect of 0.1
mg/ml IPA administered concomitantly with 0 - 15 Gy external radiation on human
A1207 glioblastoma cells; 5¢c (bottom left). Cytostatic and radiosensitiser effect of 0.2
mg/ml IPA administered concomitantly with 0 - 15 Gy external radiation on human
A1207 glioblastoma cells; 5d (bottom right): Cytostatic and radiosensitiser effect of 0.3
mg/ml IPA administered concomitantly with 0 - 15 Gy external radiation on human

A1207 glioblastoma cells

Figure 6:

In vitro evaluation of IPA(ACD-101) in human M059K glioblastoma cells

6a (top left): Effect of different doses of external radiation on human MO059K
glioblastoma cells alone; 6b (top right): Cytostatic and radiosensitiser effect of 0.1
mg/ml IPA administered concomitantly with 0 - 15 Gy external radiation on human
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cells; 4b (top right): Effect of different doses of
external radiation on human Tx3868 gli obl astoma cells
woadoon@podc (bottom |l eft): Dose dependent PCT/EP2006/011367
radi osensitiser effect of |PA adm nistered
concomtantly with 5 Gy ex8@rnal radiation on human
Tx3868 glioblastoma cells; 4d (bottomright): Dose
M059Kogii@e>lla§mmare&|iso§er(bbltbmeleft)sf(tﬁottaub dridiraalivs emisitiser effect of 0.2

mg/ml %I?(g%l@pq lﬁyda\é\n@rtagfzgrl\@%n(?{ys f]e naI dl S Ir?'lgb?gdlgyon non human

(S}
MOSQK%I%HJ?%&?%#&IH ?gf Qgﬁ) o Ce’ﬁf%?‘ts{a"&aé”& ?Q?@%éﬁ?tnéé‘r effect of
0.3 mgml I1ERA aémnsteded;eenocbmetamtb; with O adbdby extesnalmadiation on human

| i obl astoma cells alone; 5b (top right):
M059KcA§]J'P%Sg?’F‘é %ﬂa radi osensitiser effect of 0.1 ng/m |PA
adm ni stered concomtantly with 0 - 15 Gy external

] radi ati on on human A1207 gliobl astoma cells; 5c
Figure@ottom left): Cytostatic and radiosensitiser effect

Dose depeieptiafiaior sf; e Hehemia i rp Pl tphdPlt extemal

irradiatiofl (18:GYdn HPHAPTEB68 @Ilb)bla%ﬁébéﬂs ¢ and
radi osensiti ser effect of | PA adm ni stered

Dose deprbdent easiosensgitiser effech of @A wﬁderada@@mqrmﬁaruw with 10 Gy

ot B O S5 8080 S i oA, cross

(lodberfz&hidsstﬁmn(\g)oby l0ef tumolkhif (Rig. DA (K&, &n@*@hsé@m@ucﬂi‘on of necrosis
external radi ati on on_ human MO59K gl i obl ast oma cel

and adgjtignal ingyctiern of @pgrigsis @fPSQ'lému '@d&‘?dSt?HH”@s'éYlé)i 3 W@Q'/m' (Fig.

7b (rugk&\j\{)f ect of 0.1 ng/m | PA adm ni stered concomtantly

th 0 - 15 Gy external radiation on humanM)59K
glioblastoma cells; 6c (bottomleft): Cytostatic and
. r,adi osensi tiser effect of 0.2 ng/ M |1 PA admi ni st ered
Figure 8,conitantly with 0 - 15 Gy external radiation on

KaplanhMé?& Mindiates i OPIsapiieaR ifeRNE) rags, (J%Fdho'i‘ééél%‘@)an Qrthotopic

tostatic and radi osenS| tiser effect of 0.3 noy/
(lntraceadmlhulmpMIamnf:@rﬁ i’ A1207 teells - alr&ur@n eglpbiamma cell line.

survivah 3 BRI Talhett o Bats ReRRIY b R Saflyl 8. fjection of
IPA apoptosis by | PA + external

The invention will now be described by reference to the following examples which are
merely illustrative and are not to be construed as a limitation of scope of the present

invention.

Example 1:

3-lodo-L-phenylalanine  (3-IPA),  4'*lliodo-L-phenylalanine and  4-iodo-L-
phenylalanine (IPA) used in the examples were purchased commercially or prior
synthesized as described previously in the literature. Unless stated otherwise, all other

chemicals and solvent were of analytical grade.

Example 2:
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irradiation (10 Gy) in human T3868 gliobl astoma cells
Dose dependent radi osensitiser effect of |IPA
woeoi/osogitier ed concomitantly with 10 Gy ext er n@CT/EP2006/011367
radi ati on on human Tx3868 gl i obl astoma cells:
i nduction of necrosis (iodB&nzimd staining) by 0.1
mol/m (Fig. 7a (left)), increased induction of
Cell linessand el cattdregddi ti onal i nducti on of apopt osi s

Five hurhar BT EMeLiness orRaiat aoney call e (e dmap Rsdstale, gancer cel
lines, a'(snwgﬁ‘“ésr@ﬁ Z;wl%‘f’ﬁéﬁﬂlré&‘ieda\h%@r %Ell%gh%?pé (melanoma c?ll line were

i ntracere antation o 06 Al1207 cel
investigatédinbine dgiumzn ghoroaecatielines Tns868uand Tab135 (fcomt pmﬂnary human

glloblasi?owa mHJtttgr eesr%gg ?Fg,;\ét?{qé g{llﬁﬁgangglg%wéﬁn‘gréyémgeithg Institute of
HumandGéﬁéllééchrhVelfsﬂ?Qif&ﬁée’o‘éé}lérfde(l-ﬁé}hbgmt NSe@awp) E}’ﬁeVWUrﬁBn high-

are marely |uStrative and are not to be construed as

grade @lldmanceﬁas |d&8lmat§dcﬁpﬁeAdQOYth&9i(send W3RAMEi, the human prostate

cancer 53T Ea aind Rl 238, 1@ REREIEA A ighiid SRLpg PanG i the human

breast Ebﬁ’é’ér ééle(ﬁneﬂvIUFEOE)(NﬂﬂiérﬁfanV\Ey e@ulﬁi‘résedné&mﬂi‘f%@&vﬁlw MD),
prior synthesized as descri bed reV|ousI% in the
e

and thqemaércaean@ cagineng eelhding Bakaddi @stabiishedt pyeDr Bulow, Mainz,

cermaill 5 E08 SBHEHR LB 10l SKIHEIAL Ay HAHD s purchases
commegtialyror grovideidnbg , thenenceibgighl eesearehl Iabona&oryc w thanidniversity
state cancer cell lines, as well as one

Medlcagpgggr f srasiandg(Hombyrg, %H‘@Y%&@ﬁ”ﬁ)w&@@P\t'vﬂeﬁ’e'”v@PM' -1640
medlunﬁl_” Stlhgabﬁfﬂ)ecw@ hihioRtied | EﬁpleceHedturﬂeﬁgtﬁ ! I@ﬁ?%)frﬂgate-free,

(fromprimary human gl Fobl astoma
supplemedtedhmth el.t-glﬁ&ogda|amdapymjdme/)erap:somweueéubplemmted with 10 %

) e T B G s ke 5 LS septomyoin (50

ug/mi), P e EP&W&%E‘?S’F“?W@%?%%&?‘*‘Z figlines were
maintaiped dn egipropriazte dflasksEn ce hunlidified Racuddator (5% @Oahat 37°C. Before
the experiment, subconfluent cell cultures were trypsinized with a solution of 0.05%
trypsin containing 0.02% EDTA but without Ca®* and Mgz", and resuspended in fresh
medium to various cell concentrations after counting by vital staining on a
hemocytometer, depending upon the study. Cells were free of mycoplasms. Viability of

the cells was > 95 %.

Example 3:

Example of internalisation experiments

Uptake experiments were undertaken to evaluate the affinity of the proposed L-
phenylalanine derivatives for the proposed human tumors, and to assess their
therapeutic activity in vitro.

All experiments were performed fourfold, simultaneously with 250000, 500000 and 10°
freshly prepared human tumor cells, including human malignant glioma cells,
pancreatic prostatic and breast cancer cells. Before experiments, subconfluent cells

were trypsinized as described above. The suspension was mixed thoroughly,
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breast cancer cell line MCF-07 (Anmerican Type Culture

Col l ection, Rockville, MD), and the pancreatic
wocaozocnaima cell |ine PaCad44 (established by DrCBuPaM6/011367

Mai nz, CGermany) as well as the nel anoma cell |ines

SK- MEL25 and A101 D were p8&Bchased comercially or

provi ded by the oncol ogi cal research | aboratory of the

transfetdad ters 50ymMedhteifugeCeutiee (FalborsaBéctod DickimsongUSA). Cells were
_Cermany). Cells were cultivated in RPM -1640 nedi um or
centrifuggdror ééﬁ'@oatsmﬂ)&igﬁ ithey resdling fuRprRtgry yasuraMoved and the pellet

oo 414 51§68 SUMALEHS Wad UL ALIGHS B o anstored
Eppendorf ibeBestcontantratiaiseof {@fetells/mifol tise uptakeRBm®stigations.

ceors FEUEHR ) 5 Soobon ST ot Sl toor ot
were pr}%'hrkmfb%ltéd !‘ﬁr@?ﬁm‘f‘ﬁ{ SOEEJtL r?nézg@j 82)53)732?5 gf;éd'.nﬂ@%érr@%ﬁ%entnfuge

n
a humdified incu 0
tubes. ARliqueots k80,50 ub¢ 00 4 1k 10BEtpm) diteishiyesrepared radiopharmaceutical

trypsinized wth a solution of 0.05%trypsin

Q
were a andiceys ineshatedph Ue An et feiad-+2and! #p30., 6GRP and 120
i wHESUERTE Tpihe 85 I M CoOTTI NS E3 s (7. and o

additior’;zﬂrﬁ;nynfi dnmne'rcle blzghe rioke ra:gllﬂrwwet df:mtﬁfug@yil. flof:@ hanvetr300 x g, the

ree o 0 ms. Viability of the cells > 95 o

supernalaghsraowd BRd P Sedlt hashefihiRedme ik ise R aS cell petets

were cU@?@h?fd?xr%%'iddﬁWﬂft ét‘ﬁg\"r{&‘iﬁ{ PhpGudts 6 alambrdd R a Berthold
affinity of the proposed Lph I

phenyl al'ani ne derivatives
LB951 tountehelne ppocardage: ofbinding of thearadiophamsacsuticabwas calculated

by the [QiF Bt 630 malaU MR AR B BYIR SrroABt0s, TEhotresuts
were edtesdEP dithep RisyprcBRABE thd dpplied WiRE &l 16° c&IRCbHdsEpm/1000
human mal i gnant gliona cells, pancreatic prostatic and

cells fobpeitgricaraparigorcel | s. Before experinents, subconfl uent
cells were trypsinized as described above. The
suspensi on was m xed thoroughly,transferred to a 50-m
Exampfeeai ri fuge tube (Falcon(r), Becton Dickinson, USA).
s were centrifuged for 5 mn at 200 x

Evaluationgf the, el syevival rate afigs tratmeet wa'ihd3/l4hi@d%;eu-tpggnylalanineAfter
. f ! )
develogifiEtPiea CBfiuchIaMH Br dofE, e ARFEs werBRpb8al fo B2 &/ fimoimi

of the coorespondiagi phresnacelifiGaldel lup/tol48 houtshat 3iffICIES CO,. In a parallel
[ ations. Before inc

experimaliy elRBIdradinieg) doaD & em Iheds AtrelEratgs wifdpses from 2
to 15 @b} freated with IPA-131 for comparison of cell survival rate. In order to be
able to observe the morphology of the glioma cells, the cells were grown on standard
glass slides or in standard culture dishes. Then the medium was removed and the
cells were fixed either in 70% ethanol for at least 30 min on ice for flow-cytometric
analyses after staining or in 4 % neutral buffered formalin for immunohistopathological

analyse.

Example 5:
Tumor models
An in vivo experiment was carried out in an intracranial human glioma model in RNU

rats to assess the therapeutic effectiveness of 4-lodo-L-phenylalanine (IPA) in glioma.
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were preincubated for 5 mn in 500 nL nmediumat 37C in
1.5-m Eppendorf centrifuge tubes. Aliquots of 30-50
wOoroo(@0@1- 1.5 x 106 cpm) freshly prepared PCT/EP2006/011367
radi ophar maceuti cal were added and cells incubated at
37C/ 5% Ccx® for 1, 2, 5,235, 30, 60, 90 and 120 mn
whi | e shaki ng. Upt ake was stopped with 500 ni ice-cold
anaryDBﬁJrham A12D7armhdarT 3868 tglmbdﬂst@nm cells 5 xe 108t ktells) were

were centrifuged f 300
Stefeﬁ%’ﬂ%@%‘&!éﬁ&“ﬁ"éﬁ%ﬂxﬂ'&? Hgt w@aﬁew o@ﬁi@aa&@%m ilor"’h'ite”Or and
2 mm et 6 8 Gftofokton offic sBFaEaRy BRGNS SUAUEE o8 dopth of & mm)
while uad@echlbtﬂlkiydrﬁﬁ‘éanesthe’ser .ThEherapaoctemy agas oésdalerﬁmnm !mdine wax

t he ra&s Qhar maceuti cal was cal cul ated by the fornul a:
and the sGalp EOSPUpel | et / mean cpm radi oactive standards) x
IPA (1 ét%) 5 rﬁge/ Kfﬁ%‘)%vé@é&nﬁ%@ﬁ&t%‘éﬁ‘b &h trQ@béa?nr’gFﬁGr%% gﬂfoblastoma
dose per 106 cells or as c 00 cel
xenograftar (et lereaodargraup}; startingatslay Maﬂ@vetemtam mplatrﬁatlon
cell .survival .rate, af ment W
1PA wag Bmig RlrAleEaling frstwe PR AHEE Fhp bl
AnotheﬁQRfRNlrfbtd ﬁéﬂe ﬁéafé%‘ With shife Rl sehRsd a\ebSn@eﬂposed to
nmol of the correspondi ng pharmaceutical for
Then thgppfqllngrg; pame@rs WETE pnaEared| megilmsgmneql time, tumor size and
cells were irradiated using a 6-MV |inear
h|stolog?é¥§qrreb:]§$%lr with doses from2 to 15 Gy or treated with
| PA-131 for conparison of cell survival rate. In order
to be able to observe the norphol ogy of the glioma
Examplef| s, the cells were gr own on standard gl ass slides
SHPH Cl . Then the nedi um was
Morphoftgitd) flogiEal rfingi xed either in 70% et hanol
Humanftomoatcelle@mwﬁtbmtandard glasfscshdét overe\fixedehr4 & neutral buffered

anal . yses % ne tral buffered
formair; GAH SR REROHICh MR CURTSAIBRH Jgesl BHAInpEvasERalcplated in 10

consec@hveTHl SAP(A vivo experinent was carried out
angﬁr?tracranla human glioma nodel in RNU rats to

At autoasys of the ratst besldpedlhe cbramSeotheyemgarss wfere harvested including the

4-1 qdo- L- hen | ani PA ma. Pri human .
neart, ligigy Y85, SpPRETL T B OBPIE TS B YeTRgULH apnal sices
of about® & FhRhaRIckNESS! Al tisShéa ot th@bﬁmﬁ@lg wei@hfixdd e, neutral

region of RNUrats (2 nmposterior and 2 nmlateral to

buffered hiormaliar aadt esibasidedndn s pgrafial wakd dedipng svarar stained with
hematoﬁyﬁg%gnoafncsvgﬁ%eff-van Gieson and examined histopathologically.

fign apd weekly afterwards.

-"\

Example 7:

Statistical analysis

The statistical significance of differences among experimental groups was determined

by Student’s t-test. A p-value less than 0.05 was considered significant.

Example 8:
Results and discussion

In vitro studies

Figures 1 - 3 show examples of uptake kinetics of an IPA in human tumor cells. The
radiolabeled derivative  4-['?®lliodo-L-phenylalanine was used to facilitate
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whi | e under chloral hydrate anesthesia. The
crani ectony was resealed with bone wax and the scal p
wocdoos@do1ll PA (1 and 5 ng / kg b.w. ) was adm mCIIEPR0@M11367
i.p. in rats bearing human gliobl astoma xenografts (n
= 9 in each group), starti®4 at day 1 after
stereotaxic inplantation. | PA was adm nistrated daily
quantificatioreusing @t gavaeka gbunteri Aplshrovat,ilPA axtibitddgth wptake in human
afterwards.  Anot her six RNU Lats mgretreate%wth ,
tum°f°§ $ WD 3 ANtiRIQUSHINGEeassPYeS| thejpyastigation §mey v ig result provides

{

ewdend;!aaéfg‘ﬁﬁgn@bﬁIéﬁrglfyogf;fff%aguﬁij)o&@gdrgafbp@%éﬁ#%@u%&dl%r BUHBA tumors,

includingbthehbumgncmbligmahthjlgimas,gpaadreatiacanzinoroas, poosate and breast
tunor cells grown on standard glass slides were fixed

cancerin 4 9 neutral buffered formalin and stained with the

The ctbStka @ﬁbbpdanc? headi8séndiiZIRG" efidet Caf qplaatipd gnenilé) cells are
consecutive high power fields (x 40). At autopsy o

demonstrated in figuless4 désAsrsélob\rrauthe cytostatic effephiof IRAan prlmary human

glloblasEc?raves ggi:cﬁ%cgﬁ a réﬁpe tb?rlécr %rﬁeqr\éﬁég?gé)i%gndompared to

externaPﬁfalf'éﬁorﬁhp (TR SOGyQP@JM)ZConi’olﬁ'ﬂgtIPACWI’dI@%&terﬁH irradiation led to
tissues fromthe animals were fixed in 4 % neutral

a dramptie fred@@tlmbpfr@ellrstanwalerm@d&é@mqytqmefalpfamalmas of stained cells

show dgg dsBRRodf bBb o alrhohEheRY i pEBRISR s ihieh pas more

signific@taﬂﬁrﬁtﬂat Shadedthyc aixternal yisagiatioe, evehiwithcab Gy, and more
gni ficance of  differences anpng experinental grou
pronouw dwitBr iNerEe@sing S{Pﬁ@ﬁﬂcegtf@thfbst'rh'% pesut u@ﬁ?§f§s the high
§C e [ I
radlosebglﬁglpg Qﬁﬁé‘@ |sl?l}§3| P rgqi%rt])isdw 5 E ?;@Eufhé gurviving cells
contained mmiye spardecsytoplaspt, athe huciet wese cshrmkeerAnd rcdmgamed clumped

chroma&gg?arytgaglc%")bhﬁ}@{rﬁ&i«%l %\Ilgge%g'éwgéla\ﬁ%ptoéls as the remaining
tumour E@ﬁé Ebﬁt@frﬁaﬂp&ﬂ? ishlafily e&‘t’o WM ang |cCtS’cS’d1&§r|n o?ﬁer cells the

shown, TPA exhibit high’ uptake 1 n human tunor cel
nuclei were Ishaurnkem amd costainest eardensedrchromatinvest i gat i on

In vivo gt'uglEe's This result provides

Five out of six untreated rats with A1207 glioblastoma died 12 to 22 days after
implantation while four out of six control rats with T3868 died within 28 days.
Histological examination of thin brain sections after biopsy confirmed tumors with
typical glioblastoma characteristics. In comparison, six out of nine and seven out of
nine rats were still alive at day 28 by treatment with IPA (1 and § mg / kg),
respectively.

Figure 8 shows an example of survival of untreated and IPA-treated rats with human
A1207 dlioblastomas according to the Kaplan-Meier method, attesting the

effectiveness of IPA in treating gliomas.

These results suggest a high therapeutic potential of 4-iodo-L-phenylalanine for
human tumors, especially for malignant gliomas.
The results demonstrate that 3-iodo-L-phenylalanine and 4-iodo-L-phenylalanine

represent a new class of therapeutic agents for tumour therapy in some tumor entities.
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evi dence of the high affinity of the proposed
radi ophar maceuticals for human tunors, including the

worosesoeml | gnant gl i onas, pancreatic carci NOn®EI/EP2006/011367

prostate and breast cancer. The cytostatic effect and
radi osensitizing effect of2BPA in glioma cells are
denonstrated in figures 4 - 6 . As shown, the
cytostatic effect of IPA on primry hunman gliobl astoma
cells is concentration dependent and nore pronounced

Refe'eﬁge'ﬁon'pared to external irradiation up to 15 Gy (Fig.

oo s wh =

10.

1.

12.

13.

14.

15.

16.

Conbi ning PA with external irradiation led to a
Hocﬂzobﬁﬂ?/@ Q@Mt@@ﬁ@f“ capls 0997 val rate.

oghg VE.PW% é}@&ﬁwSQ%wf 54 doped cell's show dose

ent UCtI on Ofmgrl mary necr osi s and apopt osi S,
Nlebbu\(:lat aJaBlmiog)eoﬁbtgmdfa martqvatranalalant&tmem @97 -306, 2005

Cafbfiis Rbal, ERE ool alin o -0 T

Grueﬁhéger&DtEtSil SAlhrlidsmfghrga'ﬂIZd@er%g-ﬂfZ,l 2Q04ffect of |PA

sto el.ls The suryi v
Jae%rn‘?L NG '%Hfﬂ W dzel &@% lt%o%*\éﬂe'*’ E2. Radiolabeled
C(ﬁﬁﬂe& rédc el daElPuFi%'QPF'n'n oncology J Nucl Med
20@)}'1‘62 ARZLAMDy, the rmde of cel | death vvas apopt osi s as

@'B‘Bé? tnu@@” EQN %?Jelno acids for

u @ e a0 Pt i AL v s
Qn vi vo studi es Five out of Si X untreat ed

HelII\’M DMNéﬂteAJ:{ZQiorgblk@bBassem Baitheler AOMZingRite SR Klrsch CM,

SamAlkIR&E: Al4IBYRIdf DraRHfurestir mﬁa§hg< VAt pL[t8 ]lé&é—L%ﬁéhylalamne
ana%qflﬁ%ﬂ' Edr WiNJ N/Ie%BNWPYrﬁa%IHgSGZJ 10411CFO4 S nation of

rain sections after confirmed tunors with
S. tSgineigk, B ikelivdg: Bola. Reaeike.ed l-ét iMaringlane,ovihdréiden,and C.-M.
Kirsch. Imitial Evahiatmnaod tbefeasibility of simghes phaton emissicn itdinography
withl Lve['al]odypthyiglahineatore nbutiidlyp bk (tumaaninaging. /Nucl Med

Cofthhun285n241130eY02Fi gure 8 shows an exanpl e of
survival of unfreated and | PA-treated rats wth

hunp
Fulsgstimag [ dioyashigia - AREmA AGteyity rRf %moaacnesﬂ%mvat'ves in the
priFanh sereeqing $1any 66(#4):3936c1P¥eness of IPA in treating
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the preparation of a pharmaceutical conposition for
the treatnent of nmlignant neoplasia. 2. The use

B 3551 Gl @) Ghin G W gy -elgpieg from the group

consisting of gliaoblastoma, astrozytoma, oligoastrozytoma and ependymoma.

The use according to anyone of claims 1 to 5, wherein the 3-iodo-L-
phenylalanine or 4-iodo-L-phenylalanine has on the malignant cells or tissue of
the neoplasia a radiosensitizing effect, a cytostatic effect and/or an effect to
revert an acquired or constitutive state of cellular resistance to chemotherapy or

radiotherapy.

The use according to anyone of claims 1 to 6, wherein the pharmaceutical
composition further comprises a chemo therapeutic, an immunotherapeutic, a
gene therapeutic, a vaccine, an antisense nucleotide therapeutic, an siRNA

therapeutic and/or an endoradiotherapeutic agent.
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use according to claim1 or 2, wherein the

hal ogenat ed- L- phenyl al ani n@8i s 4-i odo- L- phenyl al ani ne.
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wherein the pharmaceutical conmposition is to be

admini stered to a patient which is subsequently to be
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3-i odo- L- phenyl al ani ne or 4-iodo-L-phenylalanine to a
subj ect in the need thereof. 10. The nethod according
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The method according to claim 12, wherein the glioma is selected from the
group consisting of glioblastoma, astrozytoma, oligoastrozytoma and

ependymoma.

The method according to claim 9, wherein the 3-iodo-L-phenylalanine or 4-iodo-
L-phenylalanine has on the malignant cells or tissue of the neoplasia a
radiosensitizing effect, a cytostatic effect and/or an effect to revert an acquired

or constitutive state of cellular resistance to chemotherapy or radiotherapy.

The method according to claim 9, wherein the 3-iodo-L-phenylalanine or 4-iodo-

L-phenylalanine is administered intravenously or orally.

The method according to claim 9, wherein the 3-iodo-L-phenylalanine or 4-iodo-
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IS 4-io0do-L-phenyl al anine. 12. The nethod according to

claim9 , wherein the nmalignant neoplasia is selected
wof2@meaoigr oup consi sting of malignant glionma, PaoiEPREIcM11367

nmyel oma, malignant nel anoma and breast cancer. 13. The

met hod according to claim28, wherein the glioma is
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lapheonylataninme ischdmadstered gs ensingled aseeonbe@asedracdibnaléddoses in
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according to claim9, further conprising the step of
treating the subject by a concom tant therapy sel ected
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i odo- L- phenyl al ani ne.

The method according to claim 19, wherein the step of irradiating is effected in

a cumulative external irradiation of a patient in a dose of 1 to 100 Gy.

The method according to claim 17, wherein the concomitant therapy comprises
the administration of a chemo therapeutic, an immunotherapeutic, a gene
therapeutic, an antisense nucleotide therapeutic, an siRNA therapeutic, a
vaccine and/or an endoradiotherapeutic agent or the implantation of a

radioactive device.

The method according to claim 21, wherein the administration of a chemo
therapeutic, an immunotherapeutic, a gene therapeutic, an antisense
nucleotide therapeutic, an siRNA therapeutic, a vaccine and/or an

endoradiotherapeutic agent is effected prior to, simultaneously and/or
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stabilizers and/or excipients.



