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[Para 6] Unfortunately, conventional imaging techniques such as
computerized tomography (CT) and MRI (magnetic resonance imaging) are
limited in their ability to afford a conclusive diagnosis of a suspected lesion,
since they are only capable of observing differences in the density or
morphology of tissues. A more invasive and costly biopsy procedure is often
necessary to provide a definitive diagnosis. In contrast, nuclear medicine
techniques such as positron emission tomography (PET) and single photon
emission tomography (SPECT) can provide functional or biochemical
information about a particular organ or area of interest. However, the success
of these nuclear imaging techniques depends in large part on the selective
uptake and detection of appropriate radiopharmaceuticals. Selective uptake, in
turn, depends upon the development of radiopharmaceuticals with a high
degree of specificity for the target tissue. Unfortunately, the tumor-localizing
agents developed thus far for oncological applications have had only limited
application.

[Para 7] For example, one of these prior art compounds, 67 G4 gallium
citrate, was originally identified for its ability to accumulate in tumor tissue.
Unfortunately, 67 Ga gallium citrate is taken up by a variety of other non-
cancerous lesions as well, including inflammatory lesions, and unacceptable
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analogs described in the above patents has been demonstrated in a variety of

rodent and animal tumor xenografts and not in spontaneous tumor models

which are thought to more closely mimic the human disease. Unfortunately, the

data obtained from these studies has also demonstrated a relatively rapid

clearance of the radiopharmaceutical compound from the blood, and an

undesirable accumulation by non-target tissues. As noted above, non-target

tissue uptake can decrease the efficacy of radiodiagnostic imaging by creating

high background activity, or by causing excessive exposure of radiosensitive

tissues to the injected radioactivity.

[Para 11]  Accordingly, there remains a significant need in the art for

radiopharmaceuticals which exhibit a rapid clearance from non-target tissues

as well as an extended half-life in the plasma, while still retaining its specificity

and avidity for neoplastic tissue. Such an agent should not only assist in the

non-invasive imaging of primary tumors and metastases, but should also serve
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the sensitivity and speciticity for early detection of recurrent tumor.

Accordingly, agents like NM404 that are selective for and retained indefinitely

by malignant tumor cells are preferable, unlike FDG which is not selective for

tumor cells and goes to infectious sites and hyperplasias (Barret's Esophagus).

Moreover, compounds like NM404 containing 1241, which has a 4 day physical

half-life and can be shipped anywhere in the world, are preferable as compared

to FDG which has a 110 minute half-life and therefore may only be have limited

distribution within 200 miles of the production site. Further compounds like

NM404 that undergo prolonged retention (not metabolized) are preferable since

it is more likely that they may have significant therapeutic potential when

mated with an appropriate radioisotope like '3'l. Also, compounds like

NM404, which can be labeled with a variety of iodine isotopes and have

expanded versatility (diagnosis and therapy as well as a tool for experimental

animal studies) are preferable as compared to FDG, which is limited to '8F for

PET scanning or potentially '9F (stable) for magnetic resonance imaging albeit
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desirable. Other treatment and diagnostic methods include molecular assays
that have been proposed to predict response to therapy, and recent efforts
include use of DNA microarrays to identify genetic changes that correlate with
response or lack of response to treatment. These are investigational and none
are in routine clinical use.

{Para 14] Yet other methods of diagnosis and treatment include use of
imaging modalities to predict response during XRT treatment. Intra-treatment
PET scans using FDG are under active investigation, wherein the isotope uptake
in the primary tumor midway through radiation therapy is compared to the pre-
treatment uptake. Several retrospective studies suggest patients with
continued strong uptake during treatment have poorer tumor control outcomes
than patients whose tumors are less FDG-avid during treatment.'> However,
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Hepat ocel | lﬂe@r aﬁfé@nan MF: Aen hbdg EBFOP 5081 4R dre@ @mgﬁ%hlé-ye'( al.,
Ann Surg 1997. Although PET scanning with 18-FDG has shown promise in

imaging a variety of other primary cancers, it appears to have only limited
ability to improve upon the imaging capability of CT scan for patients with
pancreatic cancer, particularly in assessing for metastatic disease. Kasperk RK,
Riesener KP, et al., World J Surg 2001; 25:1134-1139; Sendler A, Avril N, et al.,
World J Surg 2000; 24:1121-1129. Thus, there remains a need for a method of
accurately imaging patients with occult metastatic pancreatic cancer.

[Para 17]  Hepatocellular cancer is the most common solid organ malignancy
worldwide, due to its common etiology of chronic liver damage from hepatitis
or alcoholism. Incidence rates vary markedly, from 2.1 per 100,000 in North
America to 80 per 100,000 in high-incidence regions of China. The risk of
developing HCC in patients with cirrhosis is 1-6% per year. Although resection
is the only curative option, only 10-30% of patients are candidates for surgery
at the time of presentation, due to either poor hepatic reserve or the presence
of unresectable or metastatic disease. Attesting to the aggressive nature of this
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Attesting todt hs; @g@veeggleggeg@b@r]?]9f3]t1t1|3§3 WO 2005/ 084716 PCT/ US2005/ 006681
di sease, the fi g ear survival is onl }1/615 35% af t curative

rese
Treiber G ﬁ’agjés] ve Brfast §3RLr (98 ¢13/0 egmc%rn?%; WRLPeR i ihe 6[@&3 mRj or
heal t h concesmtéﬁtodwnﬁn/vamamthepaﬂad tleat nedriyt 25,000 ayomen indbe dstdlenpat ed

that nearly g\g?@ gg d‘ff\Qg{FﬁﬂeH Ag’hgre}s& @A&@?m ‘299# Qngeonh@gEQﬁfv‘@OWehe br east

cancer in 20 L te
assessnent ORXPeEEH todigyi Praéﬁésﬁsém‘r’ﬂfo tragio@a §ije%iata|n§ MRS for
opti mal di segpeeddrieatioreal foanptimen afreasatrealthent atel slaopgemerdf Thenon-i nvasi ve

i magi ng ”Dda'deb Ehﬁe%t\é?u - m\)ag’we%ta Hd madam%gfw%h%aﬂbwe&e&ﬂm of

| ocal or dist I east cancer%(ma st ages IH '%& n??é node |lnvol vement
woul d represéﬁtj%{@?&rﬁt?”@émn deSH RNt re[aﬁ%ca ﬁéé@ feseseineiHAd
di sease. Al t haugh nodanmgsiaghynt wotldeepaseana simikanitrglv ametmedt o thﬁhm ce for

nicial det eqlianeRleRpat dance! Altlﬂ'oﬁgﬂlnﬁ’igrh oy Evéné)&rréﬁkdsdr@&hﬁaa'

spread to neig cal eval e(g a'rsgy Mor e
sophi sti cat e(ﬂnqthﬁém&hﬁﬂﬁl‘f%ﬁ“?'ﬂ&%%tlﬁ‘ lPrﬁtaF aé‘p‘?ﬁf 15 ﬁﬂfcni;on on
99nilc- Sest amaht ragidniBiprieBXt tehEighbaninigngmipavedes\vard égricaily emsluatddyvia

exam ned, bu,; ¥S Mole g@ﬁﬁ&@% rﬁﬁ_ﬁ&%etﬁbé@mc’%lﬁb%@ ﬂiﬂ@%?hws&um.@l nly

to unpredlctab e ecifl

4
The role of Wi 5‘ érfrﬁSFRj“HPé§”ijn8: R e e?qar‘eatﬂyha\ﬁoﬁh%‘vg{%eﬁ ??(trerB%'V @rl ng
tunor r esporsemited; hendihenapympated brdaGneheplahnitig, sighifidantlyldfe @aimly

Oncol (2000) éé%h%gécﬁéééf sl voghi ML, @’Jar)}%NﬁZ’//ﬁ‘éd(lg%’)Mg]U? Q0!

(2000) 18:16 I on thera drole in the
treat ment of relecRET scanping f&ﬂi‘énﬁﬁﬁ?ﬂ‘{/)e ﬂc'éa@'}ngo&’éﬁ% t"i‘\W‘E’Q'tBT'”%HT"éoI i d

epi thel i al ttuérmcmseltmthumdngerapmsmtthac|ngctich1; at atpy of WhimeQnta (200021 ng
radi ati on. ol e'ég E m?g M, A E:b*afg 60?%'? gcbncd?wb@@bphgs]e%@d
co o t

Practice of 5[p ncott, WIIlianms
and W ki ns, 12862, Wt'%@'ﬁfi%@as rmell ?ﬁfélf’ '%ﬁ'rf@ i”n‘ihec €AHReRLPT PLEsht i on
i n breast ca@@ﬁrdferlc&aeamaaﬂly vy e sdnseatityesftmariyo$ d ik pighd | lipeetareyinatuding

mast ectony. by thls %haq)garcnﬁ%qhattd BB #n@‘fr?ﬁé{n%’?s De%‘a"ysﬂ&w ah®,

dramatically fecrends ™ nci recurreénce by

sterilizing r@é?'@ﬁﬁf@pﬁ Eagepodripsinies Q%%@CE"F%%%‘CO'@H&W@E EAHRP-
Philadelphia (PA): Lippincott, Williams and Wilkins, 2002, pp. 1667-1680. The
most common indication for radiation in breast cancer is as adjuvant treatment
following lumpectomy or mastectomy. In this context, radiation therapy has
been shown to dramatically decrease the incidence of local and regional
recurrence by sterilizing microscopic deposits in these tissues. Chemotherapy
is offered when the patient has metastatic disease or is deemed to have an
increased risk for occult metastases. In this latter indication, that of adjuvant
chemotherapy administration, studies confirm improved survival in patients
receiving adjuvant chemotherapy or hormonal therapy. Radiation is also used
in the palliative setting with good effect in reducing the pain and volume effects
of metastases in solid organs and bone. Many patients relapse after definitive
therapy for reasons that are muitifactorial. Acquired resistance to radiation and
chemotherapy undoubtedly contributes to recurrence after primary therapy.
Additionally, the use of radiation is associated with specific toxicities which are
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is offered when the patient has netastatic disease or is deened to have an
increased risk for occult netastases. In this latter indication, that of
adj uvant chenot herapy admi ni stration, studies confirminproved survival in

patients r I j uvant chenot her apy or hornonal th FF?gdl ation is
al so used S’g&? 08)8%87. liative setti ng with good effect |n$ Zgﬁ%““ 'tHe pai n

and volune effects of nmetastases in solid organs and bone. Many patients
rel apse af t@anegefy late-iogeurringetthg oserlimidinbnEibreds, nerue |amadeacinst st .

Acqui red r agdsaikaResiOcdrabe abvera j firRst cesSaod s Giosadittita hiecat eyl .cantr | but es

to recurr eﬂ%lpﬁﬁ&%a% Eﬂ?ﬁ%si P&WRXn ﬁﬂe’alﬂ@&‘%@%%ﬁg?@fﬁ%&@ﬂ' ation is

associ at ed ar e

PCT/ USZOllS?L@G@G%P“QéﬁéW&% mpsk 596’-”6‘@6 frrPFTgt rabwasoniafiasifa’y Fi brosi s,
ne(r]I ve darragﬁssandgs(aéme fdri diageodtRe pOaspSs espandadperaer eadititioncespievaxiltlases of
radi ati on U t ot oxicit
for breast a[ggﬁicﬁéri |ﬁ %t#aww‘ﬁ&\ﬁ%tﬁﬁntcéﬁdq&s th%?ﬂ?‘%’rhrgé‘lg «Jf ?3 i nat O%
of axill aryecentoseet mﬁﬁw&m@qcefrcawg%@@r%cqﬁrrm@rs vpgnaewcﬁqmaﬁvn s

radi ation twat hay aKia dammonl Mecturisashpplicabbanaatvaciaticef didfeugst timabr ar e

| ar gel y tartgﬁésegret&tre.rrﬁ%g%e?[]rﬁ?l% nol ecul es specific to each particul ar

tunor type, Fely on a conmon nmechani sm applicable to a
vari ety of [Hafa20] entHQﬂEﬁDFherWﬁ@@ﬁ? & ditg ¢leterlynegdsfior seninvasienbesast her e
remai ns a dianeecimayiggkech@egudsathanafforddsititehihph eansitivitpaadrs peabigdityg

techni ques hak,af fRe o Pﬂx‘tﬂl?68@[:@8P§'tﬁé?é]pteﬁtxg%s§%ﬁbénh%'ty Moreover, the

potential to tic dos sI mul taneously to both
pri nary antP rénHbarequs! WWTB?@ P Mary agdi MeEasktic BupRE Bendenk icanfion- smal |
cell lung caltedrbgnNBCLC) is the | eading cause of cancer death in the United

States { odapara 0l Gln LARACLI ORI CARRL ARSERL P N8 S ahe dau bl el of e o

t he best ¢ rm sur

pr e- oper at |Giﬁé1“é$%§§‘s%md %’fatﬁ)%%qay r RIghFRAINe THEE O IBtaRRroREatedt selestedspr ead
is thus cr |ﬁatmalts bffersaptibwat chanag ésrelohg-faral siatvivahaondl ridebeedirattd. nal

| ynph node ?&cﬂ% qré djﬁ?&ﬁé Qise@ﬁﬁﬁé@ioé%’é’aﬁ' rér&?%ﬁ%tzﬂm%' ista Gl REGH S 1N

nearly hal ents Wt e _nost Cifﬁqtﬁ”‘
barrier to g i tﬂeé&rlaf%l f@f&@r'ﬁgahﬁwag%egbaﬁ@'w%ﬁfshetﬁbe tHidity of
unnecessar jlympamodewtatiisVe essargiat dbeqauee addukesetadtazig, whicw ddaulkrbG nPETy

scanni ng i s, £l %fatl?e?ﬁg’%ﬂgNﬁ@@C 9?% Hrqb%ﬂﬂmﬂ% r‘i'nofsPFrthgHﬂ B‘erﬂé!ﬁcgo%rgue to

i mproved sensitiVvi i magi :
However, t Iﬁ‘scuf%teéFﬁQé&%é‘?%’ f\‘/'éoﬁﬁagif ﬁ@t'@@%ctthevmp% |t¥ O SNNEGRISPA 'éo'? n m)st
conmuni ty pastivecasgiclepaedubsgre remains a

[Para 22] Imaging with FDG—PET scanning is quickly becoming the goid
standard for imaging NSCLC, due to improved sensitivity rates, particularly
when compared with CT imagi ng. However, this is an expensive imaging test
which is not available in most community practices. Hence, there remains a
need for an imaging technique which is sensitive, specific, and uses resources
which are readily available to rmost patients.

[Para 23] Positron-emission tomography (PET) scanning with 18F-FDG has
generated considerable interest as an imaging technique. A recent study
prospectively compared the ability of a standard approach to staging for NSCLC
(CT, ultrasound, bone scanning, etc) and PET scanning to detect metastases in
mediastinal lymph nodes and distant sites. Pieterman RM, vanPutten JWG,
Meuzzelaar )), Mooyaart EL, Valburg W, Koeter GH, Fidler V, Prium J, Groen HJM.
Preoperative Staging of Non-Small Cell Lung cancer with Positron-Erziission
Tomography. New Eng ] Med 343:254-261, 2000. Mediastinal involvement
was confirmed histopathologically, and distant metastases were confirmed by
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need for an inmagi ng techni que which is sensitive, specific, and uses
resources which are readily available to nost patients. Positron-em ssion
t omography (PET) scanning with 18F-FDG has generated considerable interest

as an i magi RE, LRchaLpUe. A recent study prospectively cggp@]rsgﬂya&gmabi lity

of a standard approach to staging for NSCLC (CT, ultrasoun one scanni ng,
etc) and PET scanning to detect netastases in_ nediastinal |ynph nodes and

di stant sit é¥hepmagngdestRMTheepaitivER ABQEPecifigity SEPRhfordetefby aart EL,

Val burg W KoediestirGHmétagtages Wer®0il Mrandl, 86%, oespddiivkly; Riredgtectitd distShagi ng of
Non- Snal | £ i3 I Q0R- FRisSS ; w Eng J Med
343 254- zaﬁ*ﬂétaé%?gs’%%‘ééﬁ?ﬁ’éﬁfﬁ%&k*{%ﬁgﬁms rtfared A Reh ROy oh

hi st opat hol GHEEAICItY forak) sER_RIAAL TRedisttina inpiem et g 6%  wo
20051084716 re€pdctigRiy0Bh00EG&tudpttraparedrigiaging esthsEDAHRETS €15 and it tolagyd

specificity r_@gl#lgsETO{/QIall%h%mtV,tgspéﬁ%i@séﬁ@%clf@éﬁéﬁ ﬁ?ﬁ?oﬁ’ﬁoéﬁinal% and 86%

respectively; tor detecti ant  neta tases, '82% and 9 respectively.
Thi s conpar éEe‘ﬂ‘BSté’Eﬁé‘iotdi%R'gv]di“ 5§1p‘é9(fiem5§i‘”fa§ Y6 %ﬁ%@ﬁﬁ%nqﬁs 6P MiRAIEst i nal
i nvol venent t8SB8&&QI68%5a% 6% edhdCl.iGuaity NCAtoadter GMuBighopivyar Edripaegtivg wi t h
FDG PET, CT:e)‘%‘E‘é’cﬂﬁé&'/ﬁSH ertiSSHh Y 8moPHY Wits BDSFS debxy Y iuoREH Bl fAkhye and

accuracy of PET r stagin nedi ast i hodes, (n=168 in 54 tients) was
96% 93% and’ 994’%/? G/ 66’9%;15(?%(679 @eefé%%@f a&ﬂd‘('”é%(\%%ﬁ" m 5?§GNC,

G aeber GM /Biishep EAestConfia):dvBve/8,efda0c huyitatiorosh REToscagmirnes ihow ¢xarpgr aphy
wi th fluorodgayy@hhi€ess limiRedvaahbilinPiinsdTRly to(dele &@Mhsioh S LAUEEHERAL &gl to 3
cm, and lar qéf>3 cr {‘f/ h.%n@%d&. Ieslons.,gheﬁt 117&;\):773-7 8, ~2000.

Li i tati ons '8¢ PEPecHig] pﬁgrt' By PatigniT Mt adNH#HBMAIREY of pranueynatous

avai | abi I'i t)diséatsabistcbltlgpl inP_,cBat(ber_[ PH, ¢aimmB, S,thdimsefLNd:,rnanamdrs VackanoRijk PP.

o sease. S GLIAEENRnAdR A EDESIMY bead e HOTIPR Bidhes Bl AN SRR R |
PP ot agi nchUFAG R StocdwhMes FeBLTRIa A0 PE0O R dROR. wi ¢ h
non-smal | delpiucd iRy Metree CC, Noainskbd DG ritaenac &, lordetiz0(D1) /400161087, 1999;

Kapuco LO  Mald,geke sy /I NRIekd W phasndmalRd | Nhlémteafa@;#Pu 267 LuPegne- 78-
fl uoro-deoxygj :’#cose uptake in pneunonia, J Nucl Med 39(7):1267-1269, 1998.

Convent i onal | “2at omi ¢ i mgi ng techni ques such as CT scanning are also not
good at predParaiddd s ronveatiohalldranpomir inmagangreachnitpessi sushtasnol scattivingkage

fol I owi ng t hge 3RY: ndtyddd &CSRHRINGBL DYIToHbRh PR AR e RApite LMo €Cei Vi Ng
treatment wi %hmgoné:?r I:Oent chslpl at !'n- baseen(% cheno/ I’f:’\l/dl Oggﬁ"{,ﬁﬂ-ﬁ or,. n . .
radi ot her apy "SNEA%E fYIOWAG ARL'ERY uilk d8Eent s walvig BHEET i magi ng
di d not cor rretaitiegwidatment withatandviarekbaisplavin-bebeck shdRao / nadtahadapidodf - A,

radiotherapy alone for advanced disease, response by conventional CT imaging

did not correlate with survival. MacManus MP, Hicks Rj, Wada M, Hoff A,

Matthews J, Wirth A, Rischin D, Ball DL. £arfy F-18 FDG-PET response to radical

chemoradiotherapy correlates strongly with survival in unresectable non-small

cell lung cancer. Proc ASCO 19:483a, 2000. Response by FDG-PET scans,

however, did correlate strongly with survival (p=0.0006). Survival from the date

of a follow-up PET scan was 84% and 84% at 1 and 2 years respectively for 24

patients who had achieved a complete response on PET, but only 43% and 31%

of the 32 patients who did not (p=0.010). These results corroborate similar

findings reported recently by other authors. Patz EF jr, Connolly j, Herndon J.

~ Prognostic value of thoracic FDG PET imaging after treatment for non-small cell

lung cancer. Am J Roentgenology 174(3):769-774, 2000; Vansteenkiste JF,

Stroobants SG, Dupont PJ, DelLeyn PR, Verbeken EK, Deneffe Gj, Morteimans LA,

Demedts MG. Prognostic importance of the standardized uptake value orz

(18)F-fluoro-2-deoxy-glucose positron emission tomography scan in nori-
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Matthews J, Wrth A, R schin D, Ball DL. Early F-18 FDG PETresponse to

radi cal chenoradi ot herapy correlates strongly with survival in unresectable
non-small cell lung cancer. Proc ASCO 19:483a, 2000. Response by FDG PET
scans, however, did correlate strongly with survival (p=0.0006). Survival
from the dat®0 2984756 | ow- up PET scan was 84% and 84% afCT/USHEY6Gar s
respectively for 24 patients who had achi eved a conpl ete response on PET,
but only 43¢wahde/Biitg cdncehed/Bandpsdis ent B2 vaasadi d jr@in Opedl DA0D):3T70kse

results cor r hAT, , t aut hor s.
Patz EF Jr g%gOA%F;lg &Hd]la\ﬁcméﬂnﬂﬁ "7 emﬁ%@ﬁf}%t\%glﬁp %t m?g?u?l?:c FDC PET

i magi ng af %97 ’F@%‘f“'yn%}n’f‘/”?’ eﬁ8¥ﬂ é’ﬁ‘éﬁeIPQg/Itfon ?W@/%W@ng%ﬁyjﬁﬁ@éf?ﬂ nol ogy
174( 3) : 769-Adtlent20Qd; noreissiadbcdd kg cake;inosta. oobamtes 836): DUPpedd4,AP98Deleyn

PR, Verbekg ?r@@S]De”ﬁTefr@fo%qP@cﬁ |a8§| b#eﬂadlmma%elyﬁcaﬁﬁgge&ﬂﬁic

I nportance o0 [ ﬁ ? u on g % | uor.o- -deoxr\,/ gl ucose
posi tron erfic§44ay ytl SRIGY ﬁ'ép%t&a al Vntr?\ﬁﬁ MRIG8IAGIE AR e 1S PIEE 506681
smal | cel | WwitmiSCa@eesuld hame andmpoiranorinizist oagesiend c@td, in@acod ol BoTO) : 3201-

g?ggl fllcg:ggc o? uo%deﬁ%éqtopﬁvecrg@ q@gﬁ?g R@rﬁzggo'j\ to ra_&ﬁjd% gwi)%ée{hﬁgg
patients w¥ ‘F?CHB‘?PE?MF Ithk§e¥ g ay qJﬁgco(gg@r&gdaﬁﬁces%I@grsegg(egD Br ac?@%
Ther ef ore, apptieatdbd.y Thew teaidins amledmdslarammm:urateaﬂunthamalomﬂgmg amtmrcmteel y
i dentify a%s@%‘ﬁ%'@ drfolts @&ﬂ@%:‘wéﬁo’i‘ﬂﬁéﬁ% Hoﬁ—nﬁ@@sﬁ@elg@cﬁ?e*éﬂ tRBLHIM S

w th NSCLC wou nt car In terns of both
st agi ng ancpordé(s‘ﬁdﬂ% %?BV%K %W”S'KFFH Hjeﬁ’E?B?‘ Frﬁ'@aﬁkr&‘éﬁﬁ?eés are gai ning

effectiveness in this area, the cost and i naccessibility severely limts its
practical application. There remains a need fo r an accurate functi onal
i magi ng tedPamacd6] [(SUMMARYODF IHEUNVENTI@NI fic function that can

non- invaS| re t v d

wi dely avai F%a)télzzﬁl e,rhe Bﬁé@ﬁpin%enﬁgrgm@@w ﬁvﬁm‘#&%@ ﬁ%@gsent

i nvention erH@r%ﬂeg}tlw @Wdé%atff@mheagaﬁﬁastCéeﬁqud@sonefrefre ferred det ecti on and
treat nent ambatimeus, thannesent ihverttivh pPrevides adnmethuaofbirrdznéctirighandgr esent

i nvent i on nseawr@%ég BRI dhaflehiREl] () inal SGRHAG LG IGARET . AdT enal

cancer, Mel an cancer arirdan cancer Prostat e
cancer, Li \FéF‘C%raﬁ)é’éF'a“ SABEST: RFRsoe @BREBrLiven eANCEf | THHICUSHIRASS, cancer,
Hepat ocel | uhalsunalr«hnnerr&iepﬁe«b¢e’nlmdtdratammmaoamtlmﬂilas:tanmeICer\ncalalabpeah t hat

has or is ri s of:
(2 adn ni SHDREELER e K SPIpEARA B nalilf FRICHR THREPEHRRL comBrise! (RS
det er m ni ng'&#e?her an or gan suspected of haV| ng cancer of t he subj ect
(a) administering a phospholipid ether analog to the subject; and
(b) determining whether an organ suspected of having cancer of the subject
retains a higher level of the analog thian surrounding region(s) wherein a higher
retention region indicates detection and location of the cancer. In this method,

the phospholipid analog is selected from:

ﬁ

(CH2)nOPOCH,CHy——y

| ’

JF
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hi gher retention region indicates detection and |ocation of the cancer. In
this method, the phospholipid analog is selected from 0 11 a (CH2 )nOi
OCH2CH2-Y 0- X WD 2005/084716 PCT/L S2005/006681 where X is selected from
t he group MhEOEN§4AY of radi oactive isotopes of iodi ne; PCRHUBHOHMGHSAL eger
between 16 and 30; and Y is selected fromthe group conprising NH2, NR2,
and NR3, whgheie'X B idedd & doilth@graupy tendistins opRididateive igdtoles bRWQdiE& Y- CH O

[l CH2O i P2CH2- 7 Q- where_ X | r adj oact | i | odine.;.,n is an
i nt eger betnggﬁ' 'Tgegaeﬁg’eéff?ew%iagds%eﬁél@? g%lsfﬁ,ei?ﬁ\f?ﬂé?ogﬁgﬁ%gg%u s?%bpﬁam f H,
OH, COOH, OHRRNRada@RNRanghareirsR isan abevbar apoahkyheustisugnicdnsi sti ng of NH2,
NR2, and NR3, wherein Ris an alkyl or arylalkyl substituent. In this

met hod, X is sel ected fron1thexgroup of radioactive isotopes of iodine
consi sting of 1221, 1231, 1251, and 7311. Preferably, in this nethod,
t he phosphol ipid ether i - | odophenyl ) oct adecyl phosphocholine, 1-0-[]
8- (p- | odophenyl ) oct adecyl|] - 1, 3-| pr opanedi ol - 3- phosphochol i ne, or

1-0-[ 18- (p-| odophenyl ) oc -2-0- nethyl-rac-gl ycero- 3- phosphochol i ne,
wherein iodine is in e of a radioactive isotope. In another

enbodi nent, th H@?@%@ Y invention provides a nethod for the treatnment of
cancer in a subject. The nethod conprises administering to the subject an
effective ampugl @ a nol ecul e conprising a phospholipid ether analog, as
descri bed above. Ilp this nethod, the cancer is selected froma group
consisting of Eympoeaneer. Adrenal cancer, Melanoma, Colon cancer,

Col orectal cancer,| Ovari‘an €ancer, Prostate cancer, Liver cancer,

Subcut aneous cancer, Intestinal cancer, Hepatocellular carcinons,

Reti nobl astoma, Cervical cancer, Giom, Breast cancer, Pancreatic cancer,
Car ci nosarcoma and Prostrate cancer.

where X is a radioactive isotope of iodine; n is an integer between 16 and 30; Y
is selected from the group consisting of H, OH, COOH, COOR and OR, and Z is
selected from the group consisting of NHz, NRz, and NRs, wherein R is an alkyl
or arylalkyl substituent. In this method, X is selected from the group of
radioactive isotopes of iodine consisting of 22|, 123] 124| 125] and 1311,
Preferably, in this method, the phospholipid ether is18-(p-
lodophenyl)octadecyl phosphocholine, 1-0O-[18-(p-lodophenyl)octadecyl]-1,3-
propanediol-3-phosphocholine, or 1-0-[18-(p-lodophenyl)octadecyl]-2-0-
methyl-rac-glycero-3-phosphocholine, wherein iodine is in the form of a
radioactive isotope.

[Para 28] In another embodiment, the present invention provides a method
for the treatment of cancer in a subject. The method comprises administering
to the subject an effective amount of a molecule comprising a phospholipid
ether analog, as described above. In this method, the cancer is selected from a
group consisting of Lung cancer, Adrenal cancer, Melanoma, Colon cancer,
Colorectal cancer, Ovarian cancer, Prostate cancer, Liver cancer, Subcutaneous
cancer, Intestinal cancer, Hepatocellular carcinoma, Retinoblastoma, Cervical
cancer, Glioma, Breast cancer, Pancreatic cancer, Carcinosarcoma and Prostrate
cancer.

[Para 29] The present invention also contemplates the use of a phospholipid
ether analog for the production of a pharmaceutical composition for the
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The present invention also contenplates the use of a phospholipid ether
anal og for the production of a pharmaceutical conposition for the WD
2005/ 084716 PCT/ US200S/ 006681 treat ment of cancer. These phosphol i pid

anal ogs are seloﬁcntseq fromthe group discussed above. Yet anot
enbodi nent 8 Pé™®3r&sent i nvention provides a nethod o'fCTdWZf"é’f"Bﬂ?i ating
i nfl ammati on, adenona and hyperplasia from neoplasia in a subject. The

met hod conptree@sr,entrm‘ @neps bliese ghwysphdlipii atadedsnyyess efsvtet o mfdg'éltulﬁ)er
analog to tb@,ﬁg@ﬁ%\,eand (b) determ ning whether an organ suspected of
having infl a pl asi,a of th subj ect
retains a h dﬁ %bfevg3 qﬁﬁ%émﬁ)g g{’tt?fatﬁesw? ﬁ'&YerPé'OPe%roefh § When t he
subj ect exhmsithed af dif@memtlatnrm mitahonatieyi asienoma amﬂhmr@bs&freml on and
l'ocati on ffné asﬂ@@rﬁ)|a%$1'b§’e@”¢|‘h‘éhﬁé‘thoﬁ%n$%£cthe%l‘ébsbcbﬁS aflﬁwer retﬁntlon
region, it in e res an_su ed o aV|ng e
adenoma, hyperpl "i‘cg'" tFﬁ zilnﬁr’}?ﬂsipg'ﬂ“pmA‘?'f%Fﬁ@W'@ﬂ%@Sﬁ biegh e present

i nvention provi gs a net hod hdetectlng neog |ssue sanpl
having a phosph %lt§5mt5”f‘9>L et S Ot MY PE ‘ﬁ@ mtgh'é' atbqn

quant i f yi ngadérenm,hypeoplatia CHUIQO\V)i&tS}a bethel subjeatiretapiDa ﬂwmmrlle\xﬁélofuthne t he
tissue samphfogth ﬁlh)t)rodﬁ&i%bmeald?\gs V\'*Wﬁé]?fhetilﬁ; édt%&‘ﬁ@m&aﬁrﬂt@éﬂas a | ower

| evel of proteln ac ina | ower

Botivity feliomenGeseel 'n%&%afsatd%%%anoaﬁdg'eaﬂ%% iciada RGN 2 |
det er mi ni ngthehwitieat exhéoitd 8 Sakersetgritenhegion, libineicaresydle pfesemeof dran

surr oundi ndofqzHs pked ATiminh el derdnt0 WoberRV: be yilariealion. | ndi cat es

det ect
act vi 1y or e S Pafier Sie BEBnERL R picla Oy edemBioves Ao BLgE” "
sanpl e wi t hdetePliEg anaplagia insa deserdapele habimgea phoghddimest &r (Pebodierent of

;Etraeg:]:aﬁen;me:@péggé@gngég)m@g@p% anti - tum)rr:ag:ant sel eg% :d by a met hod of
quant 1 1 ng@ AP BPH BRI 1570 ‘e orron PLeevBRA i Bithe it ea pLD

protein actsamplyt amdreduced NRNA | evel conpared to the surrounding tissue

region(s) i) 'd@f’érﬁﬁﬁin\éewﬁéth@?% asd saﬁ%e%@aﬁb%?!é@el épbidféltr%a&lﬂl_/gpgﬁarsgﬁ\

Vel et B o g e sk el B G E anal o
will be detection and location of the neoplasia, or
(c) determining whether the tissue sample has a lower level of mRNA than
surrounding tissue region(s) wherein a lower mRNA level region indicates
detection and location of the neoplasia.
[Para 32] In this method, the PLD protein activity or the mRNA level may be
quantified by contacting the tissue sample with a PLE analog, as described
above.
[Para 33] Yet another embodiment of the present invention provides an anti-
tumor agent selected by a method of screening a tissue sample having a PLD,
comprising the step of: (a) quantifying the PLD protein activity or PLD mRNA
level, wherein reduced PLD protein activity or reduced mRNA level compared to
the surrounding tissue region(s) is indicative of neoplasia. The PLD protein
activity or the mRNA level may be quantified by contacting the tissue sample
with a PLE analog, as described above.
[Para 34] Other objects and advantages of the present invention will be
apparent from the detailed description, drawings and claims accompanying the
specification
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apparent fromthe detail ed description, drawi ngs and cl ai ns acconpanyi ng t he
specification WD 2005/084716 PCT/US200S/ 006681 BRI EF DESCRI PTI ON OF
DRAWNGS Fig 7. PLE Tumor Cell Inmmging Hypothesis. Fig. 2. Scintigraphy of

the anteriof choest8 of Patie nt 03 acquired at 1, 2, and 6 d@;s_ after 1V
adni ni strat PSh8YB G 1311- NMB24. Uptake is seen in t RPNyl ar

| ung cancer (T) with |ncreaS| ng tunor-to-background ratios over tine. Fig.
3. Struct ulRaragi] PLBRIE RAWINGS\VW04 anal og. Fig. 4. Conparison

of NMB24 amphrNW4 |$CI;iD_Ean,L,|§& @Qﬂﬁna ,H?mybgfmgs,gmdel following IV

d V\?NB nd
and not 1 n b8 Fhnor 1 app AT ey 2hia® ERfhiey 2Rl Bs 2 alel AP one
tunmor in edclﬂ tahd@hdaysmfger Y mdrgolstiatign g i mCNVA BNV 3dye sUptakBussRery IMR3327

net astati ¢ (ho[PeliRgSaf §adc@r W)Qﬂfwmmmd Almyt-1tb- R d 1o niduaiossi t e
(leg) surgi | cal %ﬁ renmove Two | ynph node tunors were verified post nortem
0

Fig 6. D|g| to (A of excised CT-26 tunor (T) and left and right
| ynph nodesEPdral‘a)S] Bifd® cAnStruetgeey @) Pldmhalagsed phot o/ Bi oscan i mage (CQ)

showi ng cor[ps,ﬂh@tg]onppé Mldhqmngylahmdgn tumor. Fig 7. McroCT i mages of

| t

L TP et i B0 R R KB5S
and axi al dlD)g simeesodedfplnwing ¢ adsdnistration hteHihat olosdi ef dediM3R4( H&E) of
norral ( ?%E:&uv@?? Bﬁhabh%@‘éut Cha ol n G @nd RbIapl i areshighh on has | os:
Bi oscan/ di g‘j‘f p’ﬁ'g?iﬁ 'ag'gtéfa‘%ff%gﬁ%“ B‘a?l%crhetg'?% tunor nouse 4 days post
1251- NM404 [Patpedili orfig.AJA. Esintigrephiaiilyd 0éfimagrs iof @linninm k3 328) n’fe@astati;
conpari son %§t§t@ﬂtﬂh5@hn@"@&g§’erﬂﬁben¢ﬁi \thhrﬁﬂ%'yst@%r%ﬁe (I@(t;j: Fig 10.
Bi oscan |ma (5 ey n‘p ncr attlc uno ”ﬁf‘? 4 ) NM404

admi ni strat 'B‘H"e vov¥ p%s[b‘?éf Af)m%réﬁ%eo{f*é(& RO aflot%ﬂ hot o of di ssect ed
nmouse (B) {Paskidd)y prréséndd¥gval Rhatareoi exdsed @hmdl sanoc(Tuand 1€fTand Thr ee

tunors wer ?lg‘WEWrﬁﬁﬁi n%G@s"(lh@ B%@érﬁ‘irﬂgg&@')%ﬁ§$u§&ﬁﬁﬂ6ﬂ)/éﬂ)sca7hﬁn%@( ged
tunors were _scan with digital photo ( | or scale

ranges fr o8V %ﬂikéla%'Bn £6 ri‘&/ﬂn?fté‘ﬁ'tyc'ﬂﬁy mo

[Para 43] Fig 7. MicroCT images of live mouse of Fig. 6 sh owing size and
location of CT-26 tumor (arrows). 3D-surface rendered and planer slice images
(A, B) as well as coronal (C) and axial (D) slices (40 um thickness).

[Para 44] Fig 8. Histologic section (H&E) of normal (left) and RF-ablated
(right) CT-26 tumor. Ablated section has lost membrane integrity and appears
pyknotic.

[Para 45]  Fig 9. Fused jn vivo Bioscan/digital photo image of c-myc
pancreatic tumor mouse 4 days post 125|-NM404 injection (A). £x vivo image of
excised tumors (B) for comparison with digital photo (C). Color range same as
in Fig 10.

[Para 46] Fig 70. Bioscan images of c-myc pancreatic tumor mouse 4-days
post 1251-NM404 administration. /n vivo image (A) compared with digital photo
of dissected mouse (B) showing presence of a large (2 cm) pa ncreatic tumor (T).
Three tumors were excised and the remaining carcass scannesd (C). The excised
tumors were scanned (D) for comparison with digital photo (E). Color scale
ranges from O (black) to 40 (white) cpm.

[Para 471  Fig 77. MicroCT axial scans of pancreatic tumor—bearing mice.
Two large tumors (T) are easily seen in the axial image in pamel A. Image of a
different mouse in B depicts a pancreatic tumor (arrow) located adjacent to the
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Fig 17. McroCT axi al scans of pancreatic tunor-bearing mce. Two |arge
tunors (T) are easily seen in the axial inage in panel A Inage of a
different nouse in B depicts a pancreatic tunor (arrow) |ocated adjacent to
the WD 2005/084716 PCT/US2005/ 006681 spleen. In mce, the pancreas is a
ubi qui t ous wioesas@ss7ds di gi tal photo of the excised spl eemvrarsdodhoba@ghed tunor
is showmm in 1 1 C for conparison. Fig 12. Bioscan inmage (4 days after |1V

| mage. super PISAE M U hand 8le b DbBlrol s bié) A diGkabibn WIS 25000 1
brai n showi H§3egvs ek grdatachadeluanorgis skowodn il GETFAMPRTISON- t i ssue.  Fig
13. lD@ gi t al [Patacd 8lgr a/tpb 12 BieschnCienages(paluys m@eFiM?q'amdmgezs?NMmﬁng&
2101 orm S8 Dt BRI APk SR e OB ol MO,
ST 50| Al o140 SenbmEFindrt i <ol c. D, F19 1. Caranal
n a . .

T oo £81) 2% A B TSR DRGSR bl Bl Bl Emace of e
on mi cr oCT @x¢ige Wi taliomachearing: fritsaipt @) §<laye vftes \Cinjeetmm paYT!-HYARA.
( Tunor ;T) . Pdsitibrl&nd ll;-’tz@m@gm fme@% Q{Uicﬁh Qjﬁ?@_ahmté@a_pﬂf@?mﬁ& CT- 26
| vol venent NiseedScalizaliGh of BKH: LB Bt bG8 b §s or "o ¢ ni s
scan. Bi odustelogiegly qayfirared ipHtkbogialsd amyplefindkci sed di ssected tunors (T)
E-nd 1gor rrral [Pard %mol veg 14. V@éro@fal mﬁrtgcﬂ-'l@caﬁcﬂ_f_l@f@t@ﬁd @for%rﬂioﬁﬁh?@agéeﬁent eg in
using 1 76, oMt BEGE BEBEhed rarbaePuck o gar posads N Flaotabiglpg e
acqui red 10-ivRiyis epbanced emwricrodlT imags! with AtG.onhaprtosy@ayelegivedeT t o t he
Bi oscan i megRsraabayeént ((r‘leHm}L_:&?. depicted by arrows and gall bladder=GB). Fig
ety tuBRAAE i O RAPPRL Ao I BAPRAEIY P SR eatt on of
1251- NVH04 tin@-b@&irjng Tousadiyent cagCposniiydO@rinjectiont kizet turepthanced) i s
shown for aRasIQEMentREP A% teHRIVe( h’@HorFPﬁﬁEﬁint obThEBN)S: EA8 Jfor toGRlsEAR. St ai ned
Dbdon nal - TSEAy A0 G SnRGNGIOHARE (bt Pt o e yomeret red Gasi 1y
det ect ed i mddived camviolregdiveBYL)of the left gland. Lynph node (small arrow in
A) shows nqpgpige OfigNH OdicrHET bEERIE MG MesbRledYinttd aGt $Rwify te ri ght

presence of multiple CT26 tumors. Liver was enhanced using ITG, a

hepatocyte-selective contrast agent. These images were acquired 10 days post

tumor cell implantation and 5 days prior to the Bioscan images above. (Tumors

depicted by arrows and gall bladder=GB).

[Para 53] Fig 77. NM404 Bioscan images of Min mouse with spontaneous

right axillary mammary tumor (10 mm dia) at various times following IV

administration of 125]-NM404 (15 uCi). Coronal microCT image (non-contrast-

enhanced) is shown for anatomic comparison (left panel, T=tumor).Fig 18.

Carmine stained photographs (A,C) and Bioscan images (B,D) of excised left and

right abdominal mammary glands. Note 2mm tumor in panel A (T) which is

easily detected in Bioscan Image (B) of the left gland. Lymph node (small arrow

in A) shows no uptake of NM404. No tumors were visually detected in the right

gland (C, D). Photograph (E) and Bioscan image (F) of colon indicates no uptake

of NM404 in adenomatous polyps (arrows).

[Para 54] Fig 79. MicroCT scans of Min mouse of Fig. 18. Panel Ais a low

density surface rendering showing a large left axillary mammary tumor. Panel B

is the high density surface rendering after blood pool CT contrast agent BP10
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gland (C, D). Photograph (E) and Bioscan image (F) of colon indicates no
uptake of NM404 in adenonmat ous polyps (arrows). Fig 19. McroCT scans of
M n nouse of Fig. 18. Panel Ais a low density surface rendering showi ng a
| arge left axillary mammary tunor. Panel B is the high density surface
renderi ng avoenoshkged pool CT contrast agent BP10 WO 20Q@ir/u38¢hdddhest

PCTI US2005/ 006681 was adm nistered to help | ocate tunor feeder vessels.
Panel C i Sy SAARANCHE (B8 E TulBRAE R Yebigh MheRpLlY axeihpesice enderi ng

showi ng absolu to S Lzatlon i ent nis om beneat h
in panel COTF R samerd high ‘g‘%ﬂf'ﬁ% SO rRUL NG S SOlUTg! feegis?  NHOA
Bi oscan i neged lottalManoerannWtibh is hamh deaecath mrpaﬁ&t Cawihle Feais \P ety v

adenocar ci aﬁelﬁe ﬁgvgarl ous tinmes following |V adm nistration of
1251- NM4AO rona m cr oCT | mage (non- contra%t enhanced) is shown
for anato grac arf’goﬁo( N404Bigesan rl‘n%Qﬂ%tﬁ) in mppige vith PR Page of

exci sed namgharaxilidrgmidsmi)yy adehamrdnomaE) OfmmrduahaFVBxﬁ&Mflmegnﬁmmw&sngjaés
0o ronHOAvaRR iRl a2s (DATPS DN S el Bici! hdle GRSTE. exCt o

tissues in m ne stal ne togr aph (O
shows t he W%h@@héﬂc?f{))ﬁéﬁb‘l“ﬁg|f‘a%an'f{t8F'F%ﬁB')“pBU§°rr‘\ AR5 PoTdE Mg F ocal

activity i[Ratah®6]Bi o5gady. |Bragmn(iA)ageTofraxcisedrhakenary giratsc@h ai-nhgelofA)
corresponctg tfﬁ)rh%]l;‘lqg}‘ﬂx%g ﬁ?cfu%'e@ﬁ?y %ﬁNME@ﬁk‘/ﬁgﬂﬁ'g% é)pi and Bi oscan i mage

(E) of EXCI se es no enomat ous pol yps
(arrows). Carespppding ém@rpl@;@m W%hc'ﬁﬁb@éswdw and B gespoactiveliel Ais a

| ow denS| tGarminé atgnédanlard dibpisdrovrdith €)Ishoge thefptre@ncalofmvpmp},astasrmr

oo oD MR OHe LT 8 hlen SRItlatd conl

agent BP1 mni's er’ ve "Panel
a conposi tléi’ta%%PBrBa?SC@‘F'mﬁlﬂgéA)a‘imr?ﬁP@Wdééﬁéil"G;@f§dﬁ'ﬁ%&?écméﬁ@é#" g show ng
absol ut e fre@egrapna®sahd Bassehh zakborE) dPdxeredtdoddh irtiiédtesmbensalke dofn panel

C, wherea l. rom above. Fig, 23, Conparison of
1251- anoj‘”ﬁ%g% ﬁaé n%ﬁ a@?’éﬁ &%qf gke in excised SCI D nouse | ungs
cont ai ni nd m@% I unff9cR. rfﬂ@fQﬁ’?éﬁ@ans(OifleﬁnQPa9 showndn Figy 21ENZgRgkAds a

Met abol i srrbwfdd?isliy%urfa& Bend@Ping lIHHNIH G aflmrgsztlefttaml manﬁwyttmeabed%ﬂm/ +

B S A
mammary twasordninisierad veehelpdecatemumor é@ﬁdﬁéw@ss%s fRanet Ctiuase m@Opnte)t ted in5
day coronal CT image and high density surface rendering showing absolu te feeder

vessel localization. Orientation is from beneath in panel C, whereas P anels A

and B are viewed from above.

[Para 58] Fig. 23. Comparison of 125]-NM404 (A&B) and NM324 (C &D)

uptake in excised SCID mouse lungs containing A549 lung CA micrormets

(<Tmm dia).

[Para 59] Fig. 24. Enzymatic Metabolism of PLE’s.

[Para 60]  Fig. 25. Time to first tumor in ENU-treated Mjn/+ mice. Time to

first mammary tumor expressed as days after ENU. Female Min/+ mice were

treated with ENU and checked twice weekly for the presence of mamrmary

tumors. The time after ENU treatment to first tumor is plotted in 5 day

intervals for B6 Min/+ (n=45)(0), BRB6 Min/+ (n=18)(A), FVBB6 Min/—+ (n=18)

(0).

[Para 61]  Fig. 26. Bioscan images of prone FVBxB6 min mouse 1 (A) and 7

(B) days post 125|-NM404 administration indicates presence of large axillary

mammary tumor. Bioscan image of excised mammary gland (C) 10 cdays after

injection shows incorporation of NM404 in [arge 10 mm adenocarcineoma and

smaller adjacent 2 mm tumor that wasn’t visible in the /7 vivo scan.
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intervals for B6M n/+ (n=45) (D), BRB6 M n/+ (n=18)(A), FVBB6 M n/-f (n=18)
(0). Fig. 26. Bioscan inmages of prone FVBxB6 mn nmouse 1 (A and 7 (B)
days post 1251-NMA04 admi nistration indicates presence of |large axillary

manmmary tunpr. Bioscan i mage of excised mammary gland (C) 10 days after
inj ection gﬁ&ﬁg"‘('ﬁg& poration of NM404 in large 10 nm ad)é?ﬁé}bs&?"é st and
smal |l er adjacent 2 mmtunor that wasn't visible in the in vivo scan. WO

2005/ 0847 1fParCi21LJ SPig037D6MRI0CT Hinggedf svhe FYBABG mgesafses amsh@WBNB6 rui n
rmgse, _ als ISP,OZ\G‘, i%wiﬁb%\rg%%leﬁd??%i]ﬁrﬂéﬁf ﬂﬁn@%'tblgigalwf %4l %ng&rarngr onal
and axi a ices are wn in_ A and B, reas surface a

corona) sl ﬁ‘bo&n Qréaapsﬂglw&;écaas %ﬁmr?%ﬁégﬁg%f”?ﬁob%ﬁg?’ﬂ%ﬁs ztr%%ﬂgﬂéy%(%t erior
(D) vi ews.sinfiligneggsly ippastenior SOGINdarcke6oT (doviewdg ressi on after | njection

of 1251- NHARfe3] Fi Big. 28. RabhfdHt SECQaiiRe CimkdrRed P8GR GFtef fnje@nsl of at 4
and 1 1 dgyl?_N[\/‘%I(g)l4ow ng 1311-NWM04 injection showing intense and prol onged
0

retention agent in both NSCLC tunors (arrows). Axial CT scans (right
panel ) shiParmG4) ochiyi 84. Katenti ¥ gaotmd oamkerd imagee€iefhpanel) ef # angnhl (A) and

Bt o | or g e e et
panel ) fol ‘Pomgrﬁ?em”hé?ﬁfhﬁé&r(gf‘f%ﬂ%o ”f%?‘ﬁmg&% smnél(rigghfagglg coronal (B)
CT scans (shaying pecation attosizegf fowhBi an lesion br i |8 regriASTIdClargarrows) . |.
GENERAL - DERER-ZleNasFinThEhd |W§QI%} @owggneral Description of the Invention:
Before the I e€ nt %r‘st gad§ , arg escr i be(g, it is gi(r)\dler sté)od t hat tlhl S

i nventi on W&l | i fot af FHianhe FURHPLENAPOSIEEORYMP 6P IHPBINGEBPSCat e |

i nes, andmledwgmilnsagzhss(te_rﬁ pank!) fodlowives & miq}ara}tion laf 1B Y-NMai® 4t cAdiel

under st 00d Al ol &8YE PSLARYidHEBaNEY Showir bkt bR MUFRO8EM RSCLC

descri bing, particular enbodinents only, and 1S not intended to limt the
scope of t@éroﬁ'ﬂ‘fs sent invention which will be limted only by the appended
claims. It nust be noted that as used herein and in the appended cl ai s,
the singular forns "a", "an", and "the" include plural reference unless the
cont ext clPard §6]di cit aGENERAINBESCRIETIONO$ THOINVENTIDIN:, reference to "a cell”

LI Fe0 SlER ceflPHED GeoRR bR B IR ARk 1006
more” and §desrEBeq. ibiscindesptond thakEhis HiV@P&‘Haﬁﬁ@aEﬂBynﬁéijéPﬁ. ejPariQilal so to
be not ed timathddedogy, protocols, cell lines, and reagents describbed, as these may vary.

It is also to be understood that the terminology used herein is for the purpose

of describing particular embodiments only, and is not intended to limit the

scope of the present invention which will be limited only by the appended

claims.

[Para 68] It must be noted that as used herein and in the appended claims,

the singular forms "a", "an", and "the" include plural reference unless the

context clearly dictates otherwise. Thus, for example, reference to "a cell”

includes a plurality of such cells and equivalents thereo f known to those skilled

in the art, and so forth. As well, the terms "a" (or "an"), "one or more" and "at

[east one" can be used interchangeably herein. it is also to be noted that the

terms "comprising”, "including”, and "having" can be us ed interchangeably.

[Para 69] Unless defined otherwise, all technical and scientific terms used

herein have the same meanings as commonly understood by one of ordinary

skill in the art to which this invention belongs. Although any methods and

materials similar or equivalent to those described herei n can be used in the

practice or testing of the present invention, the preferred methods and

materials are now described. All publications mentioned herein are
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terms "conprising”, "including", and "having" can be used interchangeably.
Unl ess defined otherw se, all technical and scientific terns used herein
have the sane nmeani ngs as commonly understood by one of ordinary skill in
the art to which this invention belongs. Al though any nethods and materials

simlar or ¥GICAPEAt to those described herei in can b@GTEEAHRHHe

practice or testing of the present invention, the preferred nmethods and
mat eri al s dneorpovatdd dereibdy. reﬂérlenpufﬂritbamiumemefndéwmi@m@enéidﬁscmse‘ng VO

2005/ 08471QhE€EéH§2a@95:%ﬂgﬁlg§lve}c@88f QRin@aL?OInEt‘?u:%'eﬂtsbxtét*‘?sftﬁcfaﬁﬂﬁﬂyi;9fana he

urpose of descr,j bin I scl osi em.cal s ectors,
gnl lr?nl s, i ﬁ‘g?t?‘@ﬁi@ﬁ{gégs %’B%&bl%’?lr‘é@?rt‘é C( V?l %U@H&“OH%MB%PBQI’%EEM?%W are
report ed i reonhectparbivitbahie emgenatoine iNotihgg. hareirused bhercomsirunextas an with the

i nvention. JNatibiipg thar nbéntidh RénfUrsiieHad edite steRgsiQurk gt the
fednientdh B

invention is not_ent to antedate such di sclosure by wvirtue of prior
i nvention. VIrAde SEPf'HéwVﬁQF'QT‘n the term"isomer" includes, but is not
linited to [Paat70jal Asdefive lae‘rtélrarthdeogm lsd)nnactinclalldeis,sbtmteilsmcaritdniaahtoogs,

conf or mat i Qfif|cal fs%ﬁ‘f@?g §R@'ma%@)§| Q%jﬁ?tfu%{lqsér{%@rsldﬂ%?anélBg?r@orﬁHhﬁQﬂléWd“ this

i nvention enconpass e use ?‘ er ent ti.ca ﬁB rs of an anti-tunor
conpound  JFOTREFSHAI a@qd\ogq tang fhe dpAnESm™ %‘H”’W’tt SIVETIPNed in the art
that the ardnicontpagees thenseuwfdtiffesett viptical isbmepr eSamantiniiendi compayndont ai n

at | east ong pofRAEACHY be ﬁﬁé@c%‘t&gbyth%eslﬁﬂ’é@ﬁ“ﬂﬁsaﬂﬁﬁﬂ {re e et hods

of the present inven é he 1so g ically-active
or racenic Pm%ompémg iR ABe REFERT BYERYAP B13Y IIbRIIRASHINE | t isto
be under st abhérat beritet.hAcqordsegly, theventdjoundsagee ne ongpaszhothef dssepm‘seraxny

racer o, ORhIGAId A0 EkiE in PRI BR IR 190 ICRIFLRLSETRN b kR Bms?

m xtures thereo rm osse ses pro I es useful 1n the treat ment of
t unor -r el atSQH“%EJ‘?mPPP'&%”H’é q Bé"('j' griehemaf herein. In one enbodi ment,
t he anti -t jPama ZTidnpduids bayndastandkethputle pfdsensimvensonimaypeatdmepass

embodi ment ’th%hﬁe%@tah{/trélfg?ﬁlccfggﬁ%@d%tm gpw&gﬂlcp%%tér@?lkiérﬂ@ﬁ[(‘a rnd, "

anot her enbo and the
(S) isomer®r m%tw@étthérrwérm@ahﬁeﬁp p%h@sea@mﬁmgs gyl e |tl@m&reatm%e%
m xture cortpmosskn'egatb@fcbn(iiﬁ)onanﬁst&)»ed 3@direra$medithelr@n\/\ﬂhIoriermmbodlmfetnltnﬁeart how
T e A R e T
opti cal | y- &PQEMeNkY %ﬁﬁ@tl -HRDeF camPouRngs mﬁvrlaFIU§9rnwweé$)slsomeréy In
chr omat ogr apik ife rs@nios ditvicdn, thei digngoitisrrahy irkdwdd @ eikyurehsfsdk .(R) diktHenvent i on
includes t Q% i'ﬂg%epﬁc. Plhﬁ{mglﬁ%io?)mA’lé(nt?ﬁ'?ee&;rﬁ%&n&salw‘}a% include a racemic
mixture comprising both (R) and (S) isomers. It is well known in the art how to
prepare optically-active forms (for example, by resolution of the racemic form
by recrystallization techniques, by synthesis from optically-active starting
materials, by chiral synthesis, or by chromatographic separation using a chiral
stationary phase).
[Para 72] The invention includes the use of pharmaceutically acceptable salts
of amino-substituted compounds with organic and inorganic acids, for
example, citric acid and hydrochloric acid. The invention also includes N-
oxides of the amino substituents of the compounds described herein.
Pharmaceutically acceptable salts can also he prepared from the phenolic
compounds by treatment with inorganic bases, for example, sodium hydroxide.
Also, esters of the phenolic compounds can be made with aliphatic and
aromatic carboxylic acids, for example, acetic acid and benzoic acid esters. As
used herein, the term "pharmaceutically acceptable salt" refers to a compound
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of am no-substituted conpounds with organic and inorganic acids, for
exanple, citric acid and hydrochloric acid. The invention also includes N
oxi des of the ami no substituents of the conpounds descri bed herein.
Phar maceuti cal | é acceptable salts can also he prepared fromthe phenolic
conpounds BYC ANt with i norgani c bases, for exanpl BCTASHOYPASERIdr oxi de.
Al so, esters of the phenolic conmpounds can be nmade with aliphatic and
aromati c darhakyéd €roatadmise kompaxadpliach acktieves subhstanatia lyodrezaainte aci d esters,
As used el ; . r i acceptable salt” refers to a
conpound % @ES%%%A%%%@%S%S#WW formul ated froma ba%se conpound
whi ch achilB¥&s’ Hubsthininventionitiehenincludes pethod Hillzing defivptives OTthe pase
conmpound. antirtembnemmipoands.uThbeern Nddrideisesteihblodesitout iz hoglitkeed vat | ves of
the anti 'ettHérP%erﬁ%giP/QE,nﬂﬁd dIh@athEE,r%rg%%raé’rﬁIa'ti\’/@i estECH HARRiVBY Gl $haOt
limted to_ ether derivatives, acid derivatives, amde derivatives, ester
deri vat i vdikearln addiion,jtkis inyentigifurthei ingludes mebkeds urlizinetweratenef udes
met Ihogs utthkiaatingurhydesrhpsunds. The teni fhyduarer imumwdmﬂ&.s n’ﬂg_eirqrﬂigarcrmd' hydr at e"
i ncl udes : | 0 .,ﬂgm . nphe .at e, di hydrate,
tri hydrat %E%'h%%gé’l '{’?Egbw‘%ﬁﬁ% di[ ven@?gﬁlﬁoﬁﬁ er ﬁec{l%es met hods of
utilizi ng [Re@atAl i tEYs biventipe THRORC ingHistes dBeiheda @S utitizéing Bletabaldesapbl it e
neans any thghstiagafor pd@guards.f TRet@ndtihetabslitstrasaes dyy sEisaddede sm or a
et abol i ¢ REARESPtonfSn 8o} RELLARLEHD mctEONISAE bl AdneIBRRE pfialss! he
anti -tunor cons*;?]oun used 1 n"the present invention s Tntroduced into a
sanpl e codP&iafYg Andefiredbhersin,i"gontacerg” mades thHatdBr anfir§8uer cul ture, chip,
array, pl ajogapdurey @iﬁ(ﬁl’fnet%h_e sragartliavantiodris ieod i de inadfad Janeplbaberthinihga
t enper at ur [ 0, r [ n - r
conpound ttgeggge@é!ép o??é%é@hg’gﬁsasg(bpsageoérﬁ@crgﬁ ér}gbt %régg’a‘ﬁngfeégﬁ\%\hpaﬂtgﬁe
ant i - t unorca@dlpvouridherikes Red ingybargd & bretapergtureatsores: fcienki®own to t hose
skil'l edI I Npdrhgt Bihﬁirfg{ldf Warhﬁ-t&@nb@@bﬁﬂ)oud@ﬂ@@ﬂe@pm. t\iethbypéorof assay
protocol t t hod t . Al own to
t hose ski I':I%Q(gf (itwétrtr?g S%Wgé hﬁlﬂatﬁgtaﬁgr &eﬁggﬁrﬁé%ﬁ?at‘)ﬁg’qﬁ ge'??ﬁaer&gbﬁlgg I”ng"
nmeans t hatCOMMROngits are mwn &@ inseridilleseia the arhangredehe selagtedti on is
i nt roducedidprh@ing Pathetipe df%ps@iawatgatcsl&att_mandn,. hmadbath@n eRIRedNgrel S a: I gvved
to cone in,contagt 1n vivo e ejn, .t term"treating" includes
prevent at ia\lléé0 n@“\%@ﬁ a’é‘ﬁaredi"%%vﬂ@i? Hfoesﬁ'i S{P&Lerqt“:ttlhga?ﬁsn} . As used herein, the
terms "redBaantfl, Inamephersynbedimend thedRitbi’comigetinaymeanefhatdbmabtity
under st ooquRRRtoRSSind &&é%ﬁi‘ﬁ&'h@%_r@fer@@ﬁ\fe%@i%hﬂg-int%dué&ﬂidrh@hq:!dﬁi,eni he term
D00 eSS a0 KR acleht! SAP ISP HlovkB S ke 18 L4RAEL 87 O n or

[Para 77] As used herein, the term "treating” includes preventative as well as

disorder remittent treatment. As used herein, the terms “reducing”,

"suppressing” and "inhibiting" have their commonly understood meaning of

lessening or decreasing. As used herein, the term "progression” means

increasing in scope or severity, advancing, growing or becoming worse. As

used herein, the term "recurrence" means the return of a disease after a

remission.

[Para 78] As used herein, the term "administering” refers to bringing a

patient, tissue, organ or cells in contact with an anti-tumor phospholipid ether

compound. As used herein, administration can be accomplished /17 vitro, i.e. in

a test tube, or /in Vivo, i.e. in cells or tissues of living organisms, for example,

humans. In certain embodiments, the present invention encompasses

administering the compounds useful in the present invention to a patient or

subject. A "patient” or "subject”, used equivalently herein, refers to a mammal,

preferably a human, that either: (1) has a disorder remediable or treatable by
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used herein, the term"recurrence" nmeans the return of a disease after a
rem ssion. As used herein, the term"adm nistering"” refers to bringing a
patient, tissue, organ or cells in contact with an anti-tunor phospholipid

ether conpound. As used herein, admnistration can be acconplished in
vitro, i.e. WPRUSE84I&t tube, or in vivo, i.e. in cells GCTUSIWIBLOHF | ving
organi sns, for exanple, humans. In certain enbodi nents, the present

i nventi on embohpsisaém ofithd mtsttemongubbancoopiognaphoswfalipid ethdre present
i nvention tg,a,pahd EEﬂ't(Z?fs Slﬁ‘égbﬁﬁﬂe tofa ?l?@ltde?rt‘ﬁat iQf re@é*ﬁhﬁl%tb used

equi val ent | her ein, ers refer , that either:
(1) has a UBisEhebaran-bme (Baswid 4o m%szﬁbgm%& compound
PCT/ US2005/ ira6689] a,élsmlsed;hleeetmmphafmatmjtaatcempmtlosl}hwamce using a

phosphol i pi ﬂ'me?&;hﬁf icaftp BRQLE c%o(..?res aﬁhé%aea}mm eorhaoane t8QEMRF withat 1S
prevent abl e ga ﬁg‘n nisterin i#tﬁgurmr a phospholi pid
ble “‘E!%tédpf’r‘éﬁg\iaﬁ“’es Eoit ?'BH é%ﬁp6%$ @B ANpPeans

et her conmpotti
t her apeuti c«aﬂleyctleélt/épbimmczeunumi)&aodemﬂeleaatmerlsdrm;r usrohiperaitg thegetnieer wit h

sui tabl e dildgen §e aPlotne! 3 "tYm@Fa eﬁﬂkéﬂB} éﬁe’c‘%ﬁ/@ 1an‘?6I}Ht5¥éFePE§ chﬁgﬁia;ﬁﬁlyuva”t S

coIIectlveIé qp gaceutlc ?1/ g& ers. rein, the
terms " ef f@k3qtve tHRGRSEtIC 388Nt P HEFLHELR V'@ P eéfrf‘-@é'E‘Fr\?Q%i%ﬂ?ﬂPO”P%fer to
t he quanti t\ylthotht wod ue/advidies aidewffectag et asstobddit, émitation yoredldkrgicdesi r ed

therapeuti cd ﬁéﬂ%“er Iéé‘ﬂeﬁzﬂ&“‘efﬂé@ﬁ\%earr%%ﬁf@ﬂllsbgﬁqﬁI e9£r§ vﬁH?E‘u&nSfa,tcEBVtkC' ty,

|rr|tat|on response ew@ Lve rmun
obvi ousl y, @/sat*ye erlﬁuganéﬁn%@moh%ng Heat tfp%PhV%m'afpn@ Hif pie
treated, theepppsiofahimgartting areatdd,the dpeadtiosnsdf thet theatinae, tb'fe renuradbf bei ng

treated, th rlae%'t?ﬁelﬁp}/g?g %{%ﬁﬁr{ﬁ@%ge&ﬁgf&%@%ﬁogé epriptéyed B\ Lftnet her apy

(if any) he sg t1o structur of the
conpounds ofrtrwtgrﬁae thea6QnyRUNYG 10K i Qee\é@@%aﬂ té‘h%)ﬁ?rﬂe A8 AP WE WoLEE hed
t her apeut i céddryedthiarapewigcallly affectiesiflit edultad onenerormore of tHehfellbaldgw ng:

(2) the prewseid ok Bhydh SPARRALE Do, AARALARLEACSABREL: BRAARLBARCRIY: and

(b) the ersa isea e
anmount s Canrevgga} eR8iabyizaEios, ofi kel %iﬁaé?‘reTBﬁ QPrttHT“H&r%ffesCR'VP RMAUHERrt usi ng

routi ne experdatiiptcrtémmined Byasiaeeordiay skivinpasketaroosingrreutingui ds or

| yophi |'i zed,gr. . Qrﬂ%%ﬁ.e dried formul ati ons and include diluents of various
buf fer cont@ ris- HCl, acetate, phosphate), pH and ionjic strength,
addi tives swar 89 a %ﬁﬁnacswtlc@éqomn%ItMSpafré\}@mdSa%B/pﬁhllt;ﬁdtqs aghemises,

det ergent s ded)formvettnd Bod yedidaidlent20f vineenb8Fer Bbnteaniecy FG8s-bile acid

a1 ts) - S0 ML LEELR0 AR8Rd CofanadbXE ST hony, ARlE I B ABGRIAL)

anti - oxi dant's
gelatin to prevent absorptlon to surfaces, detergents (e.g., Tween (Polysorbate)

20, Tween 80, Pluronic F68, bile acid salts), solubilizing agents (e.g., glycerol,
polyethylene glycerol), anti-oxidants (e.g., ascorbic acid, sodium metabisulfite),
preservatives (e.g., Thimerosal, benzyl alcohol, parabens), bulking substances
or tonicity modifiers (e.g., lactose, mannitol), covalent attachment of polymers
such as polyethylene glycol to the protein, complexation with metal ions, or
incorporation of the material into or onto particulate preparations of polymeric
compounds such as polylactic acid, polglycolic acid, hydrogels, etc, or onto
liposomes, microemulsions, micelles, unilamellar or multilamellar vesicles,
erythrocyte ghosts, or spheroplasts. Such compaositions will influence the
physical state, solubility, stability, rate of /n vivo release, and rate of /n vivo
clearance. Controlled or sustained release compositions include formulation in
lipophilic depots (e.g., fatty acids, waxes, oils).

[Para 81] Also encompassed by the invention are methods of administering
particulate compositions coated with polymers (e.g., poloxamers or
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preservatives (e.g., Thinmerosal, benzyl alcohol, parabens), bulking
substances or tonicity nodifiers (e.g., lactose, mannitol), coval ent
attachnment of polynmers such as pol yethyl ene glycol to the protein,

conpl exation with metal ions, or incorporation of the material into or onto
parti cul at (prepetdaci ons of polyneric conpounds such aBCpUSphaDEdsC aci d,

pol gl ycolic acid, hydrogels, etc, or onto |iposones, m croemnulsions,

rsn;oﬁglr Lgsasgend@mhbﬁr @(he'?”éHHdcﬁ‘r%Hsaéf fﬁ@%bm;f‘o%moresr mkerwxfeep%@mase or

o1 ubi 11 1y OBt Fe saainsgy DrafeaieghleufoEa oF pedhgadian anbfhests Sive

cl ear ance. v@oouy slutes op adpusistratied, melt@lmtqmqiomnenmml imdinodary @lamll ation
in i pophhha%rﬂenﬁtoﬁqe(&ngodlrﬁ@ﬁttme%Iaﬁﬁacéwe@ﬁeorﬂbb&hon idlaghigReqepassed by
the invention are,net dm ni st enggﬂs %33549{?' cuhate CcO !% ons coated
w th pol yrBREreerayy: bagtancaralt Tasrigostle 1 arrR BT SRI0LP FokEs1

pol oxani neg)travenbuslyeiricdiemeatly, afbcubenecosiypiittapenisoneadwr por at e parti cul ate
forms prot ?r?t?é\)é‘ﬁtr@&ﬂ&n‘l@%tra@&‘ﬁ’ieﬁ@%ﬁld JrWaH!rTnQFa?rl or perrreatl on enhancers for
various ro 835 ac}m nistrati o nrpﬁr' nc) g g ﬁ teralllr, gul nonary,
nasal and cﬁ'ﬁl | n PR sReTe einhé’ ﬁFfH (redia Y@g? FE ey

adni ni st er ae!l ramentceethwiseyskilfeariadha @er and mcludearbgmace)sat |Imlteﬂansﬂ@ﬂﬁal ly,

i nt ra”USCUbaﬂ\hBénd ﬁr@?érﬁl‘:f@ffb)g§wphds%5?é1&5ﬂﬁa4drYG 9%L%¢|Hbaf)fduiﬁbr¥any, such
i ntraperitonea raventri.c intratunorally.

Fortnoer ! ONGnduslcalh Ao g fatiart o bS B i e M AusDus AL 1 B |
known to t hokriogki $Usp@nsionshencdemudsidns.nExamdples miitncar-aqneoud sotverdd are, 0. 01-

0.1 Mand BF@ﬁﬁéﬁ@bb{/cQ} %M&W@H@@F\Eop%ﬁéﬁb@ron &/@hsﬂ bige of\dgid i onal 1y,
such phar maceuéhgall acce e cab rs % 2ueous or gon aqueous
sol uti ons, "§6<H ‘?r@ Ic e§ig SeSrHE Asgrisy cﬁ%aalﬁ'p QKIS hAFI§URTHE® Y6 ent s are
propyl ene glcphollc/amulegpes kyluioas géyablionsvengrtsakhsioos ] imchudihg aslid ané oi |, and

i nj ect abl ebg Y medst ers such as ethyl oI eate. Agueous carrl ers incl ude
i onNs or. suspensi anludlng

wat er, oI I.c/ aqueous oI utteg g
sal i ne and re aFPéﬂFré‘ velpgles \peHde s9 'H%F@'Qr'idﬁc,slodéféo% chl ori de
sol uti on Rengesé dextimserasksodient chderdg lactsdi RingeHs anddegedl calst at ed

Ringer' s afidrdekBls Okhtles hBGRYRNGUAI HRaNSBplehpirude, dltirslyand nutri ent

repl eni shers eni shers suc hose’ bas n Ringer's
dext r ose, éﬁ‘«rde@'ﬁaersl asﬁﬁ‘@égrb@‘é% 9B§'W5ﬁ%W5§daP@ tS%EEﬁ'ay al so be
present, sﬂodseasa,tlvémandmherl additiaed maly alsobb@pseseantsuakiadafdrsexarmpleat | ng

agents, '“SHEmﬂ@rﬁB?‘alé‘% ‘?da{dtgecollggﬂgtag;%{ eﬁwe‘?f §§le%téﬂd“f’r‘r"le |||I€é ease

conposi ti or nistera entl on inc ude formul ati on
in |ipophi Pa(gaégbot gopér e fotitspystamed release composmons administerable
according to the invention include formulation in lipophilic depots (e.g. fatty

acids, waxes, oils). Also comprehended by the invention are particulate
compositions coated with polymers (e.g. poloxamers or poloxamines) and the
compound coupled to antibodies directed against tissue-specific receptors,
ligands or antigens or coupled to ligands of tissue-specific receptors.

[Para 85] Other embodiments of the compositions administered according to
the invention incorporate particulate forms, protective coatings, protease
inhibitors or permeation enhancers for various routes of administration,
including parenteral, pulmonary, nasal and oral.

[Para 86] Compounds modified by the covalent attachment of water-soluble
polymers such as polyethylene glycol, copolymers of polyethylene glycol and
polypropylene glycol, carboxymethyl cellulose, dextran, polyvinyl alcohol,
polyvinylpyrrolidone or polyproline are known to exhibit substantially longer
half-lives in blood following intravenous injection than do the corresponding
unmodified compounds (Abuchowslki et al., 1981; Newmark et al., 1982; and
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acids, waxes, oils). Al so conprehended by the invention are particul ate
conpositions coated with polyners (e.g. pol oxaners or pol oxam nes) and the
conmpound coupl ed to anti bodi es directed agai nst tissue-specific receptors,
| i gands or antigens or coupled to |ligands of tissue-specific receptors.

Ot her enbodWﬁ§3@§m5@6the conposi ti ons adni ni stered accorf§iTH21§/0046ke

i nvention incorporate particulate forns, protective coatings, protease

i nhi bi tors Katrpet akat 987). eSucinmedificatony ardyaliso imsn¢ase the admpalrsts at i on,

i ncludi ng pagiaphiey M aqRst JREALYon NfRInagNEheghtion, HHRAYBYRe ?ﬁ%i&él%‘]dby t he

| ent attachnent of. - sol ubl h I |.e I |,
copol yner o SETGR,UARYINEAL Tl SORIPOURE: LU Y st TR PUBLNOBLH BRI by
cel lul ose, dextivignef ped gupplindl dstwtesult pdieydesivgdpiyr wied butdogicalracpivity pr ol i ne
are known t@a0xl Rinfe\RW0S 81 AdhisrQREess sl fotyintescdriip Sl RPdbd@el owi ng

i ntravenous, i njection than do the correspondin unnodi f1 ed conpounds
Rbuehonok lest FEAUen Ty oL if AGHERARseSEha] WA 1gs Ao oGO BSREB 16
PCT/ US2005/ [Paé687] Kht yet atothér metlgBi7accoslioh toute finveattioons preymakeutidahcr ease

t he compoung - i i\ ; i monat i on.
eninance  he-ATSrCol ARy ANBERLIPLE ORI, Mre S, TR e

. he cor,’r;r%ovnd, andgg}rj,eatly
reduce the RISATABBLREGAMINitered using |NHavEneFs (nflsieBnpb imganiabls Gl | t he
desired i n pump, hitcdrogiecahbl patchy lipgsomesy obetlahmedesd obyd trtieisadtiomi &t rati on
of such pol = t k. T t han
W th the" unimarrSGRASRE SRME ey béﬁﬁ‘“—‘%Eﬁ&%“&%%‘h%@r%“s%i”ﬁ;@%ﬁ?he
i nventi on, %epﬁ&’rrﬁ%el:tﬁ?ééllizobé}%éi By d 8t Bl %i‘érlgie%gééq n 1§895m rol | ed
rel ease sysSaudekFatralgargpige,). Med. 324574 (Ta§obelnaahmithe s tmbedirasntg
i ntravenous,} j i e i pat ch,
| i posones, 8?’%#?5?“%83@; g& ggt‘@%*s{fiﬁ”ﬁ?fﬁ%ﬁ@@%ﬁ%ﬁ%@é@% punp may
be used (seE!¢asigypter sppbe —afsGH) PIERIMEY i the RETAPRIUNENICEAY. 14: 201
%387%;218234504%& ﬂleel;veaJ thusSetgeing grgyg_(ﬂac(tib&%f)thg syatetieik dz{sea(;;eei, ely., Engl ..

: ; . : [ [ can_be
used. In yetéoa%%t er %%g%%rﬁﬁ{c? ﬁa %ot\t@?a@tltr?lclﬂpﬁr pé?g%’s%prs@’s\g'mg’qg% @(ras pl aced
in proximt V386! 98- (Hdeasanirrled selgate systams asadiscdssedvigrtheaiewyqui ri ng
ZBI Iy a I_rrac[ainger(qfoci?ﬂi@ lzys:usrzvemese] qEpe, e.g., Coodson, i n I\/Edi((lzgl84)

plication n oV ; - :
Gt her cont rngaFEIeggfel Zgég%g;r/s?é&rr@&% Bﬁeg)lgg%hosnsg% fgnmfﬁgg;c%e\}iaé?v %‘ﬁﬁlanger
(Sci ence 249PMBoyLd glpne; pggan furtirpringlsemeimacgrtisplbpasepiaiie caietonpri se

the anti -t uamd cacoapPOYBIdalrdit@id Gsrne aucH ag tdidets) pelvdels, aaphaesgrdlots, cal |y
acceptabl e gaLALEL:ousBBACBAD, BBl fithdifngodd, Whiinl M FHRAIRFeL 20! ot 5.
powders, capsules] peflets, _
including rectal and urethral suppositories. Pharmaceutically acceptable
carriers include gums, starches, sugars, cellulosic materials, and mixtures
thereof. The pharmaceutical preparation containing the anti-tumor compound
can be administered to a patient by, for example, subcutaneous implantation of
a pellet. In a further embodiment, a pellet provides for controlled release of
anti-tumor compound over a period of time. The preparation can also be
administered by intravenous, intra-arterial, or intramuscular injection of a
liquid preparation oral administration of a liquid or solid preparation, or by
topical application. Administration can also be accomplished by use of a rectal
suppository or a urethral suppository.
[Para 89] The pharmaceutical preparations administerable by the invention
can be prepared by known dissolving, mixing, granulating, or tablet-forming
processes. For oral administration, the anti-tumor compounds or their
physiologically tolerated derivatives such as salts, esters, N-oxides, and the like
are mixed with additives customary for this purpose, such as vehicles,
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sol utions, suspensions, elixirs, enulsions, gels, creans, or suppositories,
i ncluding rectal and urethral suppositories. Pharnaceutically acceptable
carriers include guns, starches, sugars, cellulosic materials, and m xtures
t hereof . The pharnmaceutical preparation containing the anti-tunor conpound
can be admW ZNgpEdiét o a patient by, for exanpl e, subcuranesasstonghant ati on
of a pellet. In a further enbodi nent, a pellet provides for controlled

rlel ea;e of sté&f?ﬁier&uﬂpfne@PBiP@éHt ¥, Q‘Vcﬁforﬁ/eptf[%ﬂ'tﬂﬁc&ftoﬁ’ﬂaﬁemeﬂh@dsoirn@@%%ﬂlﬂ@n can
also be a intrave ra amuscul ar

i nj ection g(?m&s ﬁ?r ?tfﬁT‘W'%trr%tb%ﬂ eft“c g?glepa&ﬂ?trﬁdsttaﬂiet%?'owrgforaf‘olﬁi n‘ld?lanor solid
pr epar at i oaaPsHepyaduespiscalcobplt Peally selutionsh Akamphasi erﬁtttt@hleallnsd be

acconpl i Sh@dhl'%hésblfr@ c@;fnv@mr@ﬁatlatlables Baﬁgsgutcﬂrax lQéto@e U§@r8§@'or%ﬁh¥ﬁ§tc%qw The
phar maceut i cal |on adm ni st erab r'% ﬁ n| ntlﬁ can be prepared
by known di-88WR ﬁ“ xl?'H ersg?"*acHLﬁsaelclaﬁ'ﬁ C%r &[] 'e?e B processes. For
oral adm ndﬁlm@gr@mg apentsrauchtasmomarmbo patatositancherlginiphyisi, oF vdircal |y
tolerated ‘li%ﬁéé%'s\ﬁ@ﬁ a§%€éhr?c5ac9fé|ofr$nag9n%%ﬁxrn$stéél‘ré)cé' des, and the | ' ke are

m xed Wlthg;lddl';di ustorrag}i/ %A t] B [0S %h as vehlgll

2005/ 18471 BIRIBBRB VLRI Oy Yahis! Soqr% WS arq Yedteble g converted
by cust On’alay\lmdtmtﬁdwqh‘mfbswmflva&)‘l @ of Bshrdiveopil adnéprirstions tambe effebteds

tablets, coateds Tdff‘PEﬁH%s mrgiraﬁme%of%rgs}@ﬁéﬁl a&ﬁ@ﬁﬂﬁlh@ﬁon%&@%eo@kcor‘o' ic
or oily soluti es are conventi onal

OO0 SO ARIPLEs B SULL ARl Sl e Yo Rl Ry gcpnvent onal
bi nder s suchmuadaciraheirqrhysicddoging!lyymleatad, devivativesisstmasgalas,iasteragent s

such as Corl\ll%&?de%hanH%@th‘Re%tré"’cﬁﬁver?é(ﬂi'n%% s%ﬁ!t?bn %Msl%ﬁshoﬁ‘ oHé%&fde@Ht such
as stearlc esi um st ea itable oily vehicles
or sol venté Sérege‘ﬁﬂﬁgﬁ?éugf'tané‘?ﬁ ﬁ%tomﬁr\éa%"gwt%%'esfah%'erp%er &
fish-1iver eﬂampl@rmmblatemm ather bexiéhfiect BExamples mraste]‘rlghqntdismcwas
granul es. ?rpe%@B 1€7 Rieh /9 Wi oi&rtﬁé h&&'nt&aﬁw GPEQUSe and BiHeaVENOUS,

intra-arter| |n ramuscu ectl E’ét nti -t unor conF unds or
t heir physPBIaBB?E%l“ltIC}? ly Greesrig %ﬁu @H&ﬁo éaé%F*ﬂ%Se dhedrgeum,
N- oxi des, antmtlheeyetablearos sgnmeenttwa_lgnm oo eaample)tpeanput su,smyrbsammll or

expul si on, ik g rlﬁcbeWe?'ub ForSUMe2BG S0 USHAMRI a R fhidh IR Wgaﬁ for this

pur pose, for I Zers o er auxiliari | es are
sterile |.a9\ua§>n§3§ﬂ adycolgspush %arcmveye s of »t%ﬁ?n%gﬁf 9t i on of a
sur f act ant pagfdrrednayuid phedieracparticafriyyfoatgeqtble siadpasiants. [l ustrative

oils are tzﬂﬁgtfﬁg P&t ﬂ)r%gg}atlﬁfbf@harm\é%gﬁﬁ@%?lcSn‘ly:fUSIﬁé(r{}t\nﬁ%hCcoﬂ[ahﬂ'aﬂ for

exanpl e, é neral, water
sal i ne, aqéé‘iﬂ%c%ﬁpf‘éﬁ isamel! HBdessERPsiige ars obygh 6‘?\'§‘P°é' HANyIMABOPS such as
propyl ene grywokd acraeposoleidelive@ne tglthe ahs@staarynx or as injectables, either as

liquid solutions or suspensions; however, solid forms suitable for solution in, or
suspension in, liquid prior to injection can also be prepared. The preparation
can also be emulsified. The active therapeutic ingredient is often mixed with
excipients which are pharmaceutically acceptable and compatible with the
active ingredient. Suitable excipients are, for example, water, saline, dextrose,
glycerol, ethanol, or the like or any combination thereof.

[Para 92] In addition, the composition can contain minor amounts of
auxiliary substances such as wetting or emulsifying agents, pH buffering agents
which enhance the effectiveness of the active ingredient.

[Para 93]  An active component can be formulated into the composition as
neutralized pharmaceutically acceptable salt forms. Pharmaceutically
acceptable salts include the acid addition salts, which are formed with inorganic
acids such as, for example, hydrochloric or phosphoric acids, or such organic
acids as acetic, oxalic, tartaric, mandelic, and the like. Salts formed from the
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preferred liquid carriers, particularly for injectable solutions. The
preparation of pharnmaceutical conpositions which contain an active
conmponent is well understood in the art. Such conpositions may be prepared
as aerosols delivered to the nasopharynx or as injectables, either as
liquid sol Q¥HYYT6suspensi ons; however, solid forns S T/EBeS/f6m1 sol ut i on
in, or suspension in, liquid prior to injection can al so be prepared. The

preparati orfreecedrbab(spg,bﬁ:p@,rﬂalnsalio aéldeFFb@d ARk mrgaﬁitmaﬁ kGch ag,rfedl ent-is
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exanpl e, W@h orgamucmsea@ﬁms@y@pvlagvpe;etrlmethwaﬁuw2 e@hylamencp ieﬂr@n@i any
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corrponent cfaﬁarbe, gdSnﬁtCmSe@nﬁrﬁhe)Ilkhethcmmbrtmmbbnom@ounémoralnelzed

phar maceut Iwsld{o@%aﬁ\ptaeme@@bhvitwelassucl?mrsﬁ&@eéaté@ah\l-bxmpe@,csm ad pisal ts
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as, for exdiplPEEPHy r%‘éﬁ?%‘?’fecd[%sr “iﬁ%%&ﬁ%e%?ﬁ% °fo%m‘é'a@rﬁ‘5 Pdanic acids as
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cal ci um gr aﬂgt%er? rﬂ#b@(iad@édear‘fa pagtlfé'n}f?rodr B%?ﬁoéneglff@gaggef gn}ﬁ”&ﬁyl ani ne
tri met hyl amd4te) 527et.“@3 6YA9); Etdanirohl., inHiiposamesein threobzrapy ofilfectimus i ke.
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gﬁygl ol {)8:0 ;ng) tLBPE? eerﬂsﬁé'? QldPengoé%ygsg%?‘an '?ﬂcgel r N- oxi des, and

the like a[Perapﬁ@parlétd' wedinapptlicea, dse satsuoi mesantsmsmensomwundrmeyrbbsi ons
in a physiglpgieal la/a@g.ﬁﬁ@b?am(?sﬂgé U@mer‘@'ahg'n?i v, WolWaoatt R L&@ﬁmﬁwtl cal
carrier. I n anot

e | nvention, e active conpound
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can be del iRIEPALIOR %ftvésﬁoém%o d% %P?q'egllt%rth%'rl"eﬁﬁ%r?é °(f§ @fLanger, Science
249: 1 527- pHaBBhacd9€H!ly aaceptabdd salts. , Suitable pbsmmutlnalﬂ\hecc'élpmtﬂayakbi of
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erestern | see generally

|b| d) D Eorbh kNG an%cdpepn@ tﬁ%éor@&w@ d Geceningin 1 etwsm'%%%d may be
phar maceut isoddtion af agplaainlaeestidallg .acCigtablesadid sudtays hivdnoehbrric dedd,usef ul in

e R Ry A R

salts of  acetic acud benzoic acid, oxalic acid, citric aad tartaric acid, carbomc acid or
phosphoric acid.
[Para 97] Generally, NM404 is a promising new tumor-selective diagnostic
imaging agent to monitor the treatment response of several tumor treatment
modalities. Radioiodinated NM404, a second-generation phospholipid ether
analog, had displayed remarkable tumor selectivity in 10/10 xenograft tumor
models and more recently in another 14/14 spontaneous rodent tumor models.
Due to a lack of metabolic phospholipase enzymes in the membranes of tumor
cells, the prevailing hypothesis of this approach is that phospholipid ether
analogs become trapped exclusively in tumor cell membranes because of their
inability to become metabolized and eliminated. Thus, the differential
clearance rates of phospholipid ethers from normal cells versus viable tumor
cells form the basis of this concept. Results obtained in a variety tumor models
indicate that NM404 is sequestered and selectively retained by viable tumor
cells and localizes in both primary and metastatic lesions regardless of
anatomic location including those found in lymph nodes. Unlike FDG, this
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t he conpounds include acid addition salts which may, for exanple, be forned
by m xing a solution of the conmpound according to the invention with a
solution of a pharnmaceutically acceptable acid such as hydrochloric acid,
sul phuric acid, nethanesul phonic acid, fumaric acid, maleic acid, succinic
acid, acetWe2ei08k71denzoic acid, oxalic acid, citric aecaustasp@riic acid,
carbonic acid or phosphoric acid. GCenerally, NVA04 is a prom sing new

of "Sever al qome ddea R iocdize MAhRHORIERSS, OulEd vl o hAMUPBler coponse
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t her ef ore a@$QpHaWS detegtion efdistank dneipeiagtic desieneift ¢ases Wi sHDnEeEP MtiCh an
appr opri at epriradhofuspdopeatrm&st. 7311 wher eas FDG does not possess any

t herapeutic potential. NWA04 can be |abeled with a variety of iodine

i sotopes expanding it versatility (diagnosis and therapy as well as a tool

for experi n@g} %8 _an'l_nc]a‘I1 'ﬁ whereas FDG is limted to 16F for PET
scanni ng or poat erJu a‘ | | e) for magnetic resonance i magi ng al beit
at very | oP3e@n89k i vThe presest énventegpedestly wpvides metfods raddeehmguedility,
due to its foaphddericabal dreiMre b it vatislib sanddrsNas oRetprefieat i al for
tunor Y espoiaodipiety g, 07esBak fitehfon siaflfits ndipgf SbF blteelg g ct | ocal
locating Lung cancer, Adrenal cancer, Melanoma, Colon cancer, Colorectal
cancer, Ovarian cancer, Prostate cancer, Liver cancer, Subcutaneous cancer,
Intestinal cancer, Hepatocellular carcinoma, Retinoblastoma, Cervical cancer in
subject that has or is suspected of having cancer. The method comprises the
steps of:

(a) administering a phospholipid ether analog to the subject; and

(b) determining whether an organ suspected of having cancer of the
subject retains a higher level of the analog than surrounding region(s) wherein
a higher retention region indicates detection and location of the cancer. In this
method, the phospholipid analog is selected from:
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al so all ows detection of distant netastatic |esions in cases of
sub-therapeutic primary tunor treatnment. |l. THE INVENTION The present

i nvention generally provides nethods and techniques for the detection and
treatnment of various cancers. In one preferred enbodinent, the present

i nventi on Pro¥Pus471a nmet hod for detecting and | ocati ngeQuungpocanesr , Adrena
cancer, Mel anoma, Col on cancer, Colorectal cancer, Ovarian cancer, Prostate
cancer, Liver cancer, Subgutaneous cancer, Intestinal cancer,

Hepat ocel | ul ar carci nons,|| Reti nobl astoma, Cervical cancer in subject that
has or is suspected gancer. The nethod conprises the steps of:

(a) adm ni st §%8§p 0 ﬂ ﬁer analog to the subject; and (b)
determ nin r an or an suspected of having cancer of the subject
retains a hij llevel of “the anal og than surrounding region(s) wherein a
hi gher ret egion indicates detection and |ocation of the cancer. In
this neth e phospholipid analog is selected from WD 2005/084716

PCT/ US200510066 l 11 % ﬁﬁﬂ%%" O OCH.CH%gy 0 ﬁh X is selected from
the group &OASY t'f’ fg'esFed 4g ‘i’RPé‘pi‘sode%'é‘Q FrfRACHYS 'Soﬁo?ess% nF Heger

bet ween 16ndsndn3otegandevween $6lamck 3@ dndoynit Megedlfppmdhprgr@mmgommﬂamgNRz

and NR3, V"NﬁrzeNRz %H&Nﬂg \ﬁh@ﬁé'in Rlis %F\HH@QIl&Y'aryﬂHl‘k?HdB’sQﬂheﬁ’trorX 1H2g(d 12 n/
Y-CH O | CH2 OP xwher e is a radioactive isotope of iodine; n
is an integer bet ween 16 a 0; Y |s selected fromthe group consisting of
H, OH COOH, COOR and OR| is selected fromthe group consisting of
NH2, NR2, and NR3, wherei an al kyl or aral kyl substituent. In this
met hod, Xi s sel ected frem group of radioactive isotopes of iodine

consi sting of EQQXCH;231, 1241, 1251, and 1311. Preferably, in this nethod,

t he phospholipld ether isl 8-(p- |odophenyl)octadecyl phosphocholi ne,
1-0-[I8-(p9ng Qh%nyl)octadecyl]-l,S-

CH,OPOCH,CHy— 7

o
where X is a radioactive isotope of iodine; n is an integer between 16 and 30; Y
is selected from the group consisting of H, OH, COOH, COOR and OR, and Z is
selected from the group consisting of NHz, NRz, and NR3, wherein R is an alky!
or aralkyl substituent. In this method, X is selected from the group of
radioactive isotopes of iodine consisting of 122] 123 124] 125] and 131,
Preferably, in this method, the phospholipid ether is18-(p-
lodophenyl)octadecyl phosphocholine, 1-O-[18-(p-lodophenyl)octadecyl}-1,3~
propanediol-3-phosphocholine, or 1-O-[18-(p-lodophenyl)octadecyl}-2-O-~
methyl-rac-glycero~3-phosphocholine, wherein iodine is in the form of a
radioactive isotope. Various phospholipid ethers and related methodologies for
the manufacture and use of the phospholipid ether compounds are described in
U.S. Pat. Nos. 4,925,649, 4,965,391; 5,087,721, 5,347,030; 6,255,519 and
6,417,384 and all of which are herein incorporated by reference.

[Para 100] In another embodiment, the present invention provides a method
for the treatment of cancer in a subject. The method comprises administering
to the subject an effective amount of a molecule comprising a phospholipid
ether analog, as described above. In this method, the cancer is selected from a
group consisting of Lung cancer, Adrenal cancer, Melanoma, Colon cancer,
Colorectal cancer, Ovarian cancer, Prostate cancer, Liver cancer, Subcutaneous
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pr opanedi ol - 3- phosphocholine, or 1-0-[1 8-(p-Iodophenyl)octadecyl]-2-0-
nmet hyl -rac- gl ycer o- 3- phosphochol i ne, wherein iodine is in the formof a
radi oactive isotope. Various phospholipid ethers and rel ated net hodol ogi es
for the manufacture and use of the phospholipid ether conpounds are
descri bed WO 20958847Fat . Nos. 4, 925, 649; 4, 965, 391; 5, 08PCTA%20050®@4dsd, 030;

6, 255,519 and 6,417,384 and all of which are herein incorporated by

reference. cdrtepnAtdiehaPeiRdr MBEatokfLIRF EFR Mo d) \RITInBIM R Y desicl met hod
for the treatnent_ of ni stering

b . Th hod d
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For the proddt 187 of SuiiihEhREAE AN BbHFoiesr B vep I RErVIEEE nont of
cancer. Themethdbeptdfarpndatimelrftpnaatonehderiarda,fryperplasiagroumeogiasiussed
above.  YetipaDogheet. eNROTRAY BingriesRhesalYs dmvention provides a method
of differentiating inflammtion adeno hyperpl asia fromneoplasia in a
Subj ect - The metHeBIRENEES Phes IR el Aaloti e LRl e,

phosphol i pi d et Her deteamogng ovhidibersampegan suapectds) ofdeavéngrinfiagmatienher an

e g s gt L e S R i e
Ceqi on(s). Hiiad Ehah SampuetMadnoian®- Mhedhgs sSrChmBRS adtpbR.

i ndi cat es destentioronegion, it duditates detedtiom aeblicatipa odble weeplastamndswbgrct

exhi bi ts a {RWeIHERISM;bieNa 18I CRtehort PYiSARL BSndib&ePtRSE BR&RneE ofAN OF gan
suspected of havin tha ar%enorra h%g)er Iaajéva orl |,nflanga I on, Anot her
embodi ment YEATRISHEEEART T h RIS JaP P AR RS ANBAM RN | ng

neopl asi a i fPaea 1 03k udnetigyleenedimegt &f phe spésent pasetibn(FPoldes Bheetheelt ¢fod
conpri ses tE'&eéﬁﬁ@tn%pnag?a)m%lﬁ@édé‘%(aerﬁslaetn@%g%%%%ﬁb%@@m\prtm. el or the

PLD nRNA | evel, | he tissue sa eterm ni ng whet her the tissue

sanpl e has RERREFOMBUIEES bie peRtin activity than surrounding tissue
regi on(s) waegeantifyingtes Pl pirateiry acidgiyolevelnah ¢iad BiSD mRNA level in the tissue

sample; and

(b) determining whether the tissue sample has a lower level of protein activity
than surrounding tissue region(s) wherein a lower activity region indicates
detection and location of the neoplasia, or

(c) determining whether the tissue sample has a lower level of mRNA than
surrounding tissue region(s) wherein a lower mRNA level region indicates
detection and location of the neoplasia.

[Para 104] In this method, the PLD protein activity or the mRNA level may be
quantified by contacting the tissue sample with a PLE analog, as described
above.

[Para 105] Yet another embodiment of the present invention provides an anti-
tumor agent selected by a method of screening a tissue sample having a PLD,
comprising the step of: (a) quantifying the PLD protein activity or PLD mRNA
level, wherein reduced PLD protein activity or reduced mRNA level compared to
the surrounding tissue region(s) is indicative of neoplasia. The PLD protein
activity or the mRNA level may be quantified by contacting the tissue sample
with a PLE analog, as described above.
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detection and | ocation of the neoplasia, or (c) determ ning whether the

ti ssue sanple has a | ower |evel of nRNA than surrounding tissue region(s)

wherein a | ower nMRNA | evel region indicates detection and |ocation of the

neoplasia. |In this nethod, the PLD protein activity or the nRNA | evel may

be quanti W@EWIHBITIONt acting the tissue sanple with a Pe@E/asmb0Ys68aS

descri bed above. Yet another enbodi nent of the present invention provides
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[Para 108] One approach to the development of sensitive, more available
imaging exams is to design carrier molecules which are capable of selectively
delivering a radiopharmaceutical probe to the desired target tissue. The
inventors approach has been to capitalize on unique biochemical or
pharmacological properties of molecules displaying a high degree of tissue or
tumor selectivity.
[Para 109] Snyder and coworkers'6:17 observed that a variety of animal and
human tumor cells contain much higher concentrations of naturally occurring
ether lipids in the cell membranes than normal tissue. He proposed that the
accumulation of ether lipids in tumors was a result of a lower capacity of tumor
cells to metabolize these lipids due to a lack of key metabolic enzymes. The
inventors have capitalized on this observation by synthesizing a number of
radioiodinated phospholipid ether (PLE) analogs as potential tumor-selective
imaging agents. Several of these PLE analogs have exhibited a striking and
apparently universal ability to localize in and be selectively retained by a wide
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etc). One approach to the devel opnent of sensitive, nore available imaging
exans is to design carrier nolecules which are capable of selectively
delivering a radi opharmaceutical probe to the desired target tissue. The

i nventors approach has been to capitalize on unique biochem cal or
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sel ective bptaake NMd04mftirdadeder kvearitackaraund lewels shaBétsauredecehsorsgtme i s

met abol i Zeﬂwv%ﬁto’?@r@(paﬁ&%@%aid&tlbh%{d N\‘i‘ér tuHH?'s 'nﬁ‘YEHE BF %@fﬁ‘ét ﬁ?aﬁ' i®aglnger
conpound eval . uati on background

II-R}_G{] urmmor
"o oact | vPyETtavir Hog hihbeen Pblaaontiay Pat PERERUETErITTor backgr ound
| evel s t hanirihosipaedeoerssoresi it didficuln e disting ushpagdedragval netulenfromt o |i ver

tunors in HC@mn QT‘OStShs%CtZI%?IEI itnh‘e?g}m ”ﬁgré@/erpﬁtehﬁﬁﬁﬁy\@tﬁal %M%ﬁn §een

probl emati c. under cirrhosi.s herefore it is
G 1 cult Fennd WgLESh aé@é Ko oty 2068 PSR T tes e BE SRR onal
i magi ng. Mieegoe€iC, alldraiRnar y/ sLivelr )02y alusit-i56g RiThers CahD@ismeth FDG

have shown 0 e i er hoef C,
Val kern R uQée FLer?Q a%@ié’érﬁ‘é %Feteggdg}zbﬁ il %ﬁﬁu’idrﬂgﬂﬁﬁ%a‘é ﬁcﬁ%D%fLilSnVno
evaluatmg disease in liver due to |gh natura| uptake by hepatocytes

[Para111] Following examples depict preferred embodiments of the present
invention and are for illustrative purposes only. These examples should not be
deemed to narrow the scope of the present invention.

[Para112] Ill. EXAMPLES

[Para 113] A. Example I: Synthesis, radiolabeling, and formulation of NM404:
[Para 114] The inventors' synthetic approach was based on the copper-
catalyzed cross—coupling reaction of Grignard reagents with alkyl tosylates or
halides for the alkyl chain elongation (see the scheme below). The synthesis
was started from p-iodobenzyl alcohol 7 which was converted into p-
iodobenzyl bromide 2 by reaction with trimethylsilyl bromide. p-lodobenzy!
bromide 2 was further coupled with Grignard reagent 3 in the presence of
Li2CuCls as a catalyst. 12-(p-lodophenyl)dodecanol 5 obtained after
deprotection of the first coupling product 4 was converted into tosylate 6. In
the next step, tosylate 6 was coupled with Grignard reagent 7 containing 6
carbon atoms and this completed the chain elongation process. THP
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useful in diagnostic screening in brain. Simlarly FDG has not useful in
evaluating disease in |liver due to high natural uptake by hepatocytes.
Fol | owi ng exanpl es depict preferred enbodi nents of the present invention

and are for illustrative purposes only. These exanples should not be deened
to narrow tWe2M88pa1%f the present invention. [111. EXARPIES000688tanpl e |:
Synt hesi s, radiol abeling, and formul ati on of NWO04: The inventors'

synt hetic amprr@tachorwas SHgaed 1 8A(A-hetlapiepel) o ctadeednod etlwhichssascainvertad
reaction of, (g ig 462%‘ q% g\f Dé@kg%(urel%zyﬂ&wﬁ,‘eg{e sdithigdes for the al kyl

chain el ongatl on see t schene SIS was started from

p-i odobenzyl al cohol 1 which was converted into p- iodgbenzyl f de 2 by
reaction with tnj_@_y&,_slohyl br'¥isfe. p- w@ D&Y, bréﬂ!ﬂﬁ?)ﬁﬁﬁurther
coupled with Gig d reagent 3 84% t he pre dce Of Li 2CuQud, (ee8) a cat al yst.
12- (p-1 odophenyl ) dodedanol 5 obtained after deprotection @f%the first
coupling product 4 was converted into tosylate 6. In the next step,
tosylate 6 was caypled with Grlgna g tEagent 7.containing 6 Matom
and this conplet (raaz)qumaﬂm el onf f pr oc2)1m 200

PCT/ US2005100668 Pr otection of B%Hve 18- (p-i ophgnyl ) oct aded®®fhol 9 which

was converted into Q' NM 404) by - step procedure”as shown in the schene.
Me3SIBr BrMg(CH2)I1OTHP 3 | / CH2COH 84% 1 CH28r L12CuCl4 (cat) - 1 2 55%

PPTS (cat) TsCl,-DVAP 1-4 J (GHgxd P 4 (CH2))20H ETON 96% #r18@% - 5
Br My( CH2) 50THGH{)¢z@trs) 4—%&%@ S IH@H@%HWH.HWU

ETON 5 64% 8 8 CGs 1}GuEh () Et 3N | | ((CH2) 1BOH 1 "
( CH2) 180POCHZCHZNI\/ES 52) I\/ESN MEEN, | 9 70'C, 84%" 0
- ck, ,
1) 0 j EtaN A ﬁ’ @
[—@—(CHZ')1BOH I‘—@-(CHg)wOlI?OCHzCHgNMeg
2) Me3N - MeCN, 0
9 70°C, 84%, ©
10 (NM-404)

[Para 115] Further, rapid high yield synthesis process for labeling NM404 with
any isotope if iodine, including 1241, 125| and 13"l was carried out by the following
process:

[Para 116] First, an aluminum heating block apparatus was preheated to 145°C
and a condenser was prepared using a 5 ml disposable syringe barrel fitted
with a bent 1.5 inch 18 ga disposable needle and a rubber septum at the top.
[Para 117] Second, the HPLC system was initiated and the reservoir was filled
with filtered degassed solvent (hexane/isopropanol/water (40:52:8). The
system was equilibrated followed by a systematic check-up of the ancillary
systems such as the pump, detectors, chart recorders and computer
integrators.

[Para 118] Third, a 3-ml disposable syringe charcoal trap as prepared by
using a glass wool plug in bottom, filling the syringe with 2.5mL with
granulated charcoal, adding another glass wool plug and inserting a septum on
top. A shorttubing adaptor needle was placed on the syringe and an 18-ga
needle was inserted through the septum on the top. The charcoal trap was
connected to the top- of the condenser and vented to the atmosphere through
a sodium thiosulfate trap.
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10 (NM404) Further, rapid high yield synthesis process for |abeling NV404
with any isotope if iodine, including 1241, 1251 and 1311 was carried out
by the following process: First, an alum num heati ng bl ock apparatus was
preheated to 145" C and a condenser was prepared using a 5 m di sposabl e
syringe bam®20039871ed with a bent 1.5 inch 18 ga di sposebi/esmesndtadt and a
rubber septum at the top. Second, the HPLC systemwas initiated and the

Eﬁservoyr wasa fiiib] Ie}:louitﬂiht,lsrh'gldfgarrgﬂoﬁ_ﬁrﬁﬁ%ﬁﬁatéwby@aaed in_2|0_pb| ofdeionizﬁ .
exane/ 1 s opano er.,. . . .. SYS m S equlll.0ra owe
by n oyt oRIgran et BRERLFAEi R virhd YR BT Y gt trid Eﬁﬂrﬁé@?‘

det ect or s, Ich@ritl afebspdetesthamolcortpatéal. Therdaaroasntly swirteg onfligkeg to
gi tst)osab!c ?F?Wrbmfﬁiﬁkir@ahﬁ(@boﬁdsﬂﬁkagé msem);%tﬁﬁgl(@mm)uféﬂéga@o ﬁHé@@tc}f\ﬂ% dg! ug in
ottom i n e, syri.nge w . [ anul at eqd ,char c , I Ng
anot her gl #2k" Tae P ras BAG Sieﬁge«gr‘?’ﬁtggq‘t‘é%éb‘tcﬁ%eggb”EVLE‘?D%réﬁBﬁﬁ“taﬂgiarpg
adapt or nealdingnwascrphpceap. o hersepsymi wizgrep amctused Withgan 18egalheedlasindnser t ed
R e it g el R A i G A ot
(0] e con S \V S | Su
Crap Vo T50a osan woecHRgbGea GuRbEn Mishrrinosttgugh e aeR iy 07 at o
was added Vvial @@s ppaiofgertioawirtag omflicked it epsue mdxiogi [Theatial Whsgssaved vi al
fol | oned by, 200p8 cRibratbabel ed NVA04 in 20-pl of absolute ethanol to the

vial. The al ently swirled or flicked to ensure n xing.and.
borosi 11 calafen B0 BEdche el @ittt finsMeg TER dnte e el ol e
t hen seal edndvkhéreactiienl\val-wantaerbdtinto thediratingepoaknvetldfiiad halfuwdynum cri np

cap. The s@phUWIWMRSTRENEALGHVIM (WAs RRadd a1 peedle 4andin HhAndesiced anount
of aqueous_sod 15 fpl) was

added vi a H‘%hmegﬁg‘#g& égér”fgh?fép?%q gﬁg&gf_‘s’r‘?é‘t%gtbgalﬁl?ln%?ﬁ%er' | éflrgﬁ’/@so agai n
gent |y swi pirééX2y nfl] wakedowly inpeted thmowghghe Thactiarabvialwithasdaystd in a dose
cal i brator S\ﬂ‘il‘Fdef. tThe tMBpERRNFDSH tHe' RBCEYH VNIHVaRcleRSEd t&d 5Kt gnd he reaction
vial and &Fet reacti 89 Vi aéll wasnl a\cqeroecél §,§t 0. the hﬁ;gt |rn%_§bl ockl vwell (filled
hal f way WFEHSYWANSFONYRUed daten sAATIoha! REdMHLaEsd TAF 498 Yf %S min duri ng
whi ch  nosteradvadhizosolheehloctisatén el dief cantignsendeapsasseimbly hascondenser. A
oo f eatbuddiEp T e NSl i HovED inckenebnuls) WL
gnd heat ;5 j‘lr%\/gg]](:ogitxithug%ef’@ro?é‘ﬁs‘%}&&? Fﬁ&ﬁ‘&f“@é aﬁ‘dﬁgtiggo%r@apté%%y f n vi al
was renovébe iabmas lge nblyookirled anelr asaaged hetheotaensaibraroap assenbly was

[Para 122] Seventh, a radio-TLC analysis of the crude labeled product mixture

was conducted on silica gel (chloroform/methanol/water (65/35/4).

[Para 123] Eighth, Amberlite IRA 400-OH resin column was prepared by

presoaking 1.0 g of resin in 5 ml of abs. ethanol for 30 minutes. Ethanol was

decanted and the resin was rinsed with two additional 5 ml portions of ethanol.

The wet resin was added into a 3 ml disposable syringe barrel with a glass wool

plug at the bottom and fitted with an Acrodisc filter and a 1-way stopcock. The

ethanolic solution of the crude radioiodinated product was gradually eluted

through the resin column into a 5 ml vial.

[Para 124] Ninth, a septum was inserted and the solvent was blown off with a

stream of nitrogen. A charcoal syringe was attached on the outlet of the vial

prior to initiating nitrogen flow. Once dry, 50 ul of ethanol was used to dilute

and transfer contents to a 300 pi v-vial. The source vial was rinsed with a

second 50 pl ethanol wash and transferred to the v-vial.

[Para 125] Tenth, HPLC pump was stabilized and a solvent flow of 1.0 mi/min

was established. The reaction mixture was purified by HPLC on a Perkin-Eimer

cartridge silica column (4.3 X 33 mm, 3um silica) eluted with
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di sconnected and di scarded and vial was allowed to cool to roomtenperature.
Sixth, 0.5 m of absolute ethanol was added into the reaction vial. The
vial was gently swirled and assayed in the dose calibrator. Seventh, a
radi o- TLC sis of the crude | abel ed product m xture was conduct ed on
silica gel a\(@ﬁ?{ 881’8t ni et hanol / wat er (65/35/4).  Ei ght RCTASBUA9668 | RA
400-CH resin colum was prepared by presoaking 1.0 g of resinin 5 nm of
abs. et hanabexaoe/i30prapamotsvat&t k6P : 8)as 1.0 edantied Paakl debectioesvas was ri nsed

with two a%r%amb u&r/'atpfgidw stquﬂti}@s)y rad.EEQ \)’iﬁl HRed ﬂ@g@ﬁﬁgﬂsﬁé into

a 3 m dispos bles I n arre W|th ass tom and
fitted withP [ ('Eeg ingeterdpyial ?LSW%“ €de R"gdl*ﬁeTLétaﬁéHB'lsl"&assol ution

of the crudemaa.(édcarmﬁuheatemhumr@dmwwmaage\bmmahﬂe;d ithtaestrearhiodmifhogdre resin
col umm i nt Otoa%5eme Yedhed c%abnndaassaea BsHRR. 'spaamea%@ﬂg wal&aRQlateat was

bl own of f stream of nitrogen charcoal syringe was attached on the
outl et of the"§A€3P2Yprior to initiating nitrogen flow. Once dry, 50 pl of
et hanol was[Paseti2f]o Eleveritb, Pdvdotbaa@ﬂeﬂascmd\daha'satrmtia oB3@O1 i/ 1vO yigadf. The

source vial NM@@OE 't9§ﬁé’ fl‘é’klE Brofn asﬁﬁgl@ggﬁﬁn %@BRJsoY@aScB Z%ﬁi@') dpsengker (V)E‘d to

the v-vial. st a |ze an vent _flow. of 1.

m / nin Et8§'f"g'b| hatrigivatn D oia P'M{”?ﬁ%PHF%' swaéeaiqqueéu 3Pt 8%%n a

Per ki n- EI mewseddarboth dgenai hnd antehusmd(et. \Blth(l\ﬂm(ﬂ#n TBpmo:NeInltm)s removed with
WD 2005/ 08 6 S O ORY ) at 1.0
0o ST e B gt

radi oact i vi TWXINGE sutficient ste Hﬁr‘ﬁv%ﬁeém[)f go éPTk@é? &8 HutoR érhf—l e vial,

a smal | sanfpreufaied paddwct M pasdegsihsowgis a stenite\edp anehlt-elmansdianedige sol vent

uas. evapar ahieg (st 1 £3), Yrefle! FAAEALOVE] Uholhier SGR1 oehiegmRaHnd as a

dry residue. ecifi ¢ activi El event h,
Pol ysor bat ea@csﬁwa%tea&d% g f zﬁ/@rat 160 bt ngio%cﬁ foblttfg" WPS dNi\W‘@G’Al'”EQ)atVf?é f1 ask
from a stocforsxd ahalpsisof 5% Pol ysorbate 20 in absolute ethanol. Polysorbate

20 is the atd T, e@“tmﬁ'&ﬂ%%ﬂ‘éa%w?mﬁ? n%?ashpéaé ir thd @dSe gaﬁﬂﬂa{o? dpath human

and ani nal was re
evapor at i onA43ity gentiphteats EyHityTRRY 088N IHIY) Wase Bﬁ%f§61n9€d With m Xing in
sufficient [parri28 wall enldbelad siM% o4 %fud:'aik}éacfrchatteemhgmhwtbombaﬂahethat

7oL RS SRR LAY Bl RS By s o
with anot h%’r"'t‘%%técr‘ii'lff@rﬁ‘cfsﬂ}ﬁt‘f\’ieﬁf‘ éFUd'SBORﬁﬂl%‘?d'ﬁﬁBEGcﬂf NIA 04 68 aBEnely ver t ed
into a vialachieed®y aniloyspsexchange reaction in a melt of pivalic acid developed by

the inventors'? or by the new method described herein and prepared for

injection according to standard methods described by the inventors.22 This

procedure was used effectively for preparing sterile material for the initial

human trials with NM324, the predecessor of NM404 and has been used over

40 times to prepare '25|- and '3'l-labeled NM404. Generally, following

purification and accurate mass quantification by HPLC, the radiopharmaceutical

was dissolved in absolute ethanol (50-500ul) and Polysorbate 20 (0.1 pl/ug of

compound). The ethanol is removed under vacuum and the residue dissolved

in sterile water to give a final solution containing no more than 2-3%

Polysorbate 20. Sterilization was achieved by filtration through a sterile 0.2 ym

filter unit. Final radiochemical purity must exceed 97% before using in animals.

Quantification and calculation of final specific activity were achieved by HPLC

analysis using known mass standards, and quantification of radioactivity (25I)

was accomplished by dilution and counting in a PE Wallac gamma-~counter in

order to avoid attenuation concerns. Quantification of higher energy isotopes

including 1311 were done with a dose calibrator with built in settings for these
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Twel fth, radioactivity was neasured in the dose calibrator and quality
control tests (sterility, apyrogenicity) were performed. All unlabel ed
NVA04 were taken fromthe original stock batch that recently underwent

acute toxicology testing in order to mnimze potential synthetic
differ ence?%@%@éﬁ“st udi es. Radi oi odi nati on of NV404 \AB%T/%WW‘W@T’W
achi eved by an isotope exchange reaction in a nelt of pivalic acid devel oped

by the i nisehepess 13pesificactiviesmbvi mCinod 1d¥E pgidfeddintodinateshMdOdpaered f or
b boedur o Crenf dificy2d S ARER HuSIEI e BRI BN 00 i 5ét oBe g2 Th! S

u used ef fectiv i i |
Pl hiRahe EtaPulGl Bhtawks A X R ieSHs sy Bhetet iedrnoRsa s P deen used
over 40 tgress of dispuepad elsb2Blperaadt kgddtedl alosk qrbr vBaa wieenehalelorganol | owi ng
purificati gRrandigHedWcddRlinges pdbAshéd bfddddePeP¥staBliShed BY the

radi ophar naceuti C was, dj Ssol ved, i n absol.ute ethanol 58-5 and

ol yeor bar E80qr6.24 Aragh hme Dol bula)-tOTHES G RaHar West FARBALEE ARder vacuum
and t he repeduet ifijeded dede pengsanerafl isswatkasis.o gi ve a final solution

cont ai ni ”9[P31‘Pa'TQ§E GRAGraP1i3%e HRtrYBOHBR(ED AhalyEier BilblsdfibGloMBEuAE eved by
filtration throu a sterile 0.2 pm f .Ith\r nlf. c@lﬁ al r%ﬁjld_oc em cal, purity
nust exceed 8795 BTrB?i'rhéﬁrﬂﬁeinﬁ'c%ﬁCﬁﬁfdé'ﬁg ?gﬁ’i‘r‘lts 31 ‘?ipcgﬂc e AeVEPSti on of
final specbfitke froentdarsy’ iadéoiadimatee NYOHPL ECi imADYBI) svassidminksterad nass
standards, yandil Qefnhidcioat iRhehréaeic?afhdd tine pdited hniMAs (3aRABRIIRhed by

di lution and counting  in a PE Wl lac mra- counter .in . o]rder to. avpid

at t enuat i ol CEOALRAALEd dY,Aesanp iR BRIRHBASE PEREERP I ABSHS 1Rl udi ng
1311 were tigakofM 6 hissuatdseludiaig bioatdymlasirndy dxlreha! glandst bladder, fhonet hese WO
2005/ 084716 Rl Y22 MRIORRERY, 1Rl ARFS - mPRAE] dH16e ACoVatlek! §RinOEhykofd per 100
pg of radi ol odi nated NVAQ4 Jere iyglc I Ty a E{lev d. Injection volumes were
Dypi cal |y APOUYIOLHErSEXssdlsed: ond; disuebtel] Der il 84S AMef o Le88: essed
as a per centgdnsjveereedinded and -€8ENEa etissupr samplies twil heeweigdhed|aswl placgrkincent

| nj ect ed dBRRHPHLE! BRIINIEE iIRiPq OTIfRRon YREGNIFINAM 3gfasdi ng To
publ i shed b hed I nvent or s.ﬁﬂze At ea&h time point,

Fagcgcedur,es est hshed %Ihe
t unor - t o- t [AHQREIVALY wake glsodetarmpined K wis!l £oupLsic ehlieseniteR¢¥d dose per gram
of tissue pesiedurdschedieenigdized dostmarmuyears irf T irareatyrss EboBatody shdebut i on

vt e ST HTEFAER A SIPLR 68 RGPS Rt Bbcisptay o ococure
adni ni st er EXP1eS/\VEre §NEraier Py f fRRR WA pmgremwgw@d@to HePhdacay-fer 563% s
ani mal s ( tissueerapdoattiyity venenetivandaacrby pexsangnjectdd dosey, Pékgutuser
S ) ARSI o g, Skt LALLMl ) e
muscl e, spHedtt rabigamess calghlafed ﬁ%&oa,a PRILENt (HBT RS e iHam OF i nsed, and
di ssect ed fisae lodsiex cartealulD siuiyuE. mic/giene point, 15 total mice) were

performed on tumor bearing mice at 4, 7, 14, 21, and 28 days most NM404

injection in order to establish comparative TD tables for all of the therapeutic

regimens.

[Para 130] General imaging protocols: Animals received 1251-NM404 (10 pCi)

via tail vein injection and at pred etermined timepoints thereafter were

anesthetized (sodium pentobarbital anesthesia, 0.06 mg/g bw) and underwent

radionuclide scanning using a Bioscan AR2000 radio-TLC scanner modified for

mouse imaging (1 mm high resolution collimator/1min acquisition time per

lane/1mm lane increments). Data were quantitated and presented using

Winscan 2D software from Bioscan. Once excised, control and treated tumors

were also scanned ex vivo on the Bioscan unit in order to allow for more

accurate ROl analysis by eliminating whole body radionuclide attenuation.

Animals (sodium pentobarbital anesthesia, 0.06 mg/g bw) underwent microCT
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organs were mnced and duplicate tissue sanples will be weighed and pl aced
in plastic tubes for isotope counting. Injection site and residual carcass
radi oactivity were also determned in a well counter. These standard
procedures have been utilized for many years in the inventor's |aboratory
under appP&RWHBE 1aNi nal care and radi ation saf ety appr@vEs2005TI&8Ue
distribution tables were generated by a conputer program which produces

decayt cgr & e€drRthg (IhﬁélUMlér@@'AqaCB!leféb %@ﬂﬁﬁﬂtdr?MBKOpM} @ uw;I u@,n’@er cegt A
I njecte S g ecte sSe/ or asi s.
caeh e Dt rEtalOR ey RS AR 5 St W LBt SRl Y ey et
i njected déieensienajlyaandotre Wisusdiged M) éMIM@&nvmalrzgttgﬂa@itwa@e mhe/tine

poi nt, 15 tef@hrendlows f6RROI deBERY hiEYsRMaridlédivededit dig-setded @leaduring. 14, 21,
and 28 days nobst NMA04 injection in order to establish conparative TD

tables for all of the therapeutic reginens. Gener al imaging protocols:

Animal s reggiyv 251-NW40 1 . . l inAn .
pr edet er mi ﬁ% ?Shﬁ &—Mcﬁcgﬁe?%'z St : pefitobar bi t al
anest hesi a[Papa mezhg/@\obmolwd anlmrercmneasﬂvm Iahd@ldnd@h s@dmmraglqmtnge-‘a

Bi os?:atn ARZOA arna%@pEL&cﬁaﬁg@ﬁ{etn@diufelvérzi)pfe@rby muﬁeehﬂmnmgrr(el nm hi gh
resol uti on, %P

i ncrenent s} Bh?gavﬁg}oépag]éﬂpl h %%aglﬂggﬁf%égﬁ{)ﬁaalh’sa?@gnw ﬁgéﬁﬂt% sof t war e
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\é' VOI on t h?v@' QQ‘P@d]OIé'B)'EIed PLEQ P ot vk PlVs jifth e STREE andCieldtedf &1 Fko amaal ysi s
y elinminatin

radi onucl i tten mal, s ium
pent obar bi t/Al" ﬁnestﬁ-&q %1yt h§s®g é:l %36%@%&22#8 @d"dﬂ’/@% 5/ 084716
PCT/ US2005H00668 phosphodialine|, |mttalldy vhomedAhel moSOPrastisp in animal tumor
acqui si ti o ARFMRIrDdRA) Ws@%ro(&?dé‘%ﬁ%@:‘n'd%' &'BePéEﬂMtﬁ'lbUmé pas amet er 5
Data sets re '3 @’Fb\écg dlnensmnall%@ .are wsgahze \#{
3D visual i 2 F?tb Vs filEF %N t‘F'ﬁ'éorsso&eE bR L MERY BAIMALTLTNPY ML Sy si s and
conveni ent 1pbpragreddawiessat beeying WBlkeBxdifptarcinosaRosad; i leatis aujmhaemgw th
First Genepdh@anRumdina) ags enha§ M?WBE&M@D%%RH@R??Q?%@&&& fgnbabel ed
with iodin ﬁ%ﬁt@m sot ppes . usi n an |§ tgee exc hod devel oped by the
i nvent ors. %b HE%%%/FU'BH s 3R] EY%BT'C% F%@g Specifically
desi gned sbreahEtTBAE smabiedi Iudgr(NCh#GfQ)xedlolrertela(cLEl 6T e avkean SHIBADIPE), t 0
factie 1N ¥hyndaids Ao op¥ffal w%&hagﬁbﬁ%fﬁhéé:ggmﬁngﬁeéﬂ%%

synt hesi zed and teste in vit in viv0.20-22 Two o ese, nanely
NVR94 and RBYASEYEIl(@sodophenyl )- dodecyl - phosphocholine], initially
showed t he[Raps1 3B oNieskanistiafiutids WithoRLE Areday s:Z2MBan StINMa04 Feese

prototype cofipRYRduct#Beb o itbtdsthd @UxA8eddBhosphocholine), an antitumor

ether lipid studied most extensively in Europe. The antitumor properties of

miltefosine and several other antitumor phospholipid ether analogs have been
demonstrated in a wide range of tumor cell lines including prostate-, bladder-,
and terato-carcinomas, murine and human leukemias, as well as lung, colon,
ovarian, brain and breast cancers.23 In contrast to many anticancer drugs,
these phospholipid ether analogs do not bind directly to DNA and are not
mutagenic. Although the precise antiproliferative mechanism of action has not
been determined, they apparently act at several tumor cell sites. These
compounds have been associated with a variety of cellular effects including
transport, promotion of cytokine formation, apoptosis induction, and
interference with a variety of key lipid metabolism and cell signaling enzymes
most of which are located in the cellular membrane. Although a debate exists
regarding the mode of uptake into cells, the majority of reports now support
the idea that these ether lipids are directly absorbed into cell membranes where
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selectively localized in tunors over tine in the follow ng ani mal tunor

nodel s; 1) Sprague-Dawl ey rat bearing Wal ker 256 carcinosarcoma; 2) Lew s
rat bearing mammary tumor; 3) Copenhagen rat bearing Dunning R3327 prostate
tunors; 4) Rabbits bearing Vx2 tunors; and 5) athymic mce bearing hunman

br east ( HT39WO 28#%Bt71eel | | ung (NCl -69), col orectal (LS1 PEAGS200548acRan
(HTB771P3), and nelanoma tunors. Optimal tunor |ocalization of these agents
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(hexadecy! Eﬁﬁé&é%%@ﬁ&@h@%@ﬁ'"3%%.5{)ﬂ%ﬁ?ﬁ&%‘%ﬁ%ﬁ%%?%%ﬁﬁi{*ﬁafganr%g&ﬂies with

ext ensi vel yt %emﬁaﬁeha%eadim{ta%v SBPBﬁé‘Fﬂuéscer"'arrﬁqmlésﬁrémeﬁéa'and. sever al
ot her a][]t i t atistriphoisphiviring lmbr?abb_emizaﬂimi ags shideellblaefracdenatish prbestiuras.a W de
range of tu | ] , - -

Fer at o- car ol heacect th e T EiRg BEEClEheral 1) %"*’m%ﬁfvegéoﬁ'ﬂﬁagfe col on,
ovarian, br&mwioyed. BrEkyRoeffeds aroseanoniyat doses usnEly arfeedink 90 dr ugs,
these phosphob0 pngpet Hey.2anal ogs do not bind directly to DNA and are not
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not been determ ned, t e% apparently act al severa unor ce sites. These
conpounds hH\HdiBe NM32b dhasedegessrpiNYf@dy lgfthees pindies.<ReBAIEN WP udi ng
transport, pxantiedan diteayinekhoie abiiityes semve Bpopbhnsdtss fodestymes and

Lt er er encg el AT el APLLTPLARL LSRR RElr btk
debat e exi sP3thwaygardinyg veddnibaenepbelisnaré AL Oodkykglveerdimj ority of
reports nownfheRRygendseGAGHED) it hedpdnBrsefatdieavdd b titheadlRydétheelihkagdsor bed
L ARG R B GO PR oy o =
phosphol i pi EOTREIRATEING fMthhasidy Ehosehalingsesr CdiPseransLiPi Bho)s oadheLthet h  t hese
agents havehbegngilé fisé ed thy ghieers| anenuspleldidlatid promaits nepattively.

br ocedur es. Uof it sReP ACHcE B BrebaTATER. 2 paShibt %Fs%%'gsgﬂf%feor

i nvent or s hHU® enayipe oyhed canpared ol Hflyset lé?@agqé@tnafdmayinatfaat% whjeheral |y
exceedi ngI 3gesE eseﬁa??,im;/ PREatstAzed3 In E@ﬁrﬁﬂértmagﬂqa&o,ldmmazatmﬁ @ﬁall\ll‘ﬂwﬁécﬁaﬁlﬁnd?ﬁt ed
on severa ana includin , e_predeces . ese
ot ua os, “eattss R rE0R SREIHT Bt PRAEL cerilis B RGE Y iéiy%eo EahB o
substrates o -pamjteys2ad3dkiatreidoviitt3-Phespbatidvicheline A3PRRowRish n Fig. 24,
three maj or ygANWERE isnifedrmWedfol@gie | nvol ved in the netabolismof PLE.

Ol k! 91 Yol 35{PRASHYSSNERS ol EHRbok Sieh €3RI Bl 8o %L ks8R 29 8L e
which was isolated from cabbage, is similar to mammalian PLp in that the
cabbage form affords phosphatidylethanol-type products in addition to
phosphatidic acid when the enzymatic reaction is performed in the presence of
ethanol. Several of the PLE analogs subjected to these assay conditions did give
rise to the phosphatidylethanol adduct, indicating possible interaction with PLp.
[Para 136] Several NM404 precursors were also subjected to in vitro
metabolism studies in various cell lines including Walker tumor cells, rat muscle
(H9c2), and rat hepatocytes. In these studies, the extent of metabolism was
determined on the basis of radiolabeled products formed after incubation for
various time periods and the results normalized to cell number or the amount
of cellular protein. Subsequent lipid extraction of the incubation medium and
cell suspension demonstrated little generation of PLE metabolites in the Walker
tumor cells whereas a significant production of metabolites was seen in both
the muscle cells and hepatocytes over the 48h time period studied. These
results correlate nicely with in vivo biodistribution studies completed on all
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C-1lto formeither the long chain fatty al cohol or subsequently, the
corresponding fatty acid. Phospholipases C (PLc) and D (PL0), on the other
hand, give rise to the glycerol or phosphatid is acid products,

respectivel Usi ng a mcrosomal AGVO enzyme preparation, NVB24 was not a
substrate fBP 2R enzyme when compared to [3H - lyso- PKFST(%IZ%‘P/@?GQI
activating factor), which was extensively netabolized. In a simlar

f ashi on, Nl\BﬁﬂogmasAlahrmjgkzmi/eaﬂ seudissihate béen fomphitedi sioé adledffmetabBici | | us

cereus and r
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simlar to ppg o%%n N4 fad n%tretrg'fdll Q?&?zéd)ﬁ%%afsoﬂ"ﬁ:% scf,lECtEd as the
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and cell suidpeasidr4drnopihbndl-edtddecylphogetetadlinah aot! NMUE12EEigb?) weéres i n

the Val ker sﬁe‘ié&rﬁet&ﬁhbﬁr %fﬁ%@?irﬁa&ihgrgnw &BHEtHBBHUﬁtin%Wﬁ{] il BhiAReL 1 tes was

seen in bot musc S an patocytes over t time period
studi ed. THE8®r medelfts correlate nicely with in vivo biodistribution
st udi es corparat E3BJorMaid reténh 2ioyi 0P 4tlithe SPUTh MPAQ08/ HHRERSM 12nial agmal Al t hough

several St%ﬂbcﬁés@ﬂ%ﬁleﬁ%ﬁ& %E%%Heﬁﬁﬁtc{ RMI%ZDJ :rFWsBQI‘?in'nﬁ Hr?é%l?'o'?g in the

upt ake and re t'ion of S |n t unor is not well
defined andudeeftanjf '?%‘dn W@L&hn%@ MeAsasipess wfereema{ Iy el 'Bﬁate ANii cal
Eval uat i on métabidiz4prostats evadoamaaed iolkiwigg fntfsbergriseadnirmstratbic ofirithegs,

\WB24 was. TRk S 2YIoRERhGER A e Pt RS Rakenal i rinlipet |

conmpound for in S(gses 0 din.
| ung cancer!VBRhinasies-“détigctAd Althrpes COF%@;}@@ 'KA/e?’r Breséas medebdhisyfingdigs 1 ver
radi oacti viit pattdudar®) releVa@e e drdagnesamddr wvhdréir Ippadtogsdelinvaivelaent 3 slebr ease

were synt el Al Bafosltn| AZER AR Sty il ot llif coflBL 883 B yLs'WSZf‘n
Copenhagen e Pegeiagi ynaminfP ity CREIAMASE Y&raLacoUrmsisg assﬂwewﬁatte is
initial scriaenNM¥¥B4cercomes the problem of high first pass clearance of NM324 by
the liver. NM404 shows excellent tumor visualization, especially striking in the
delayed images, with minimal liver and kidney uptake in comparison with
NM324 (Fig 4). Tissue biodistribution studies further confirmed the high levels
of radioactivity residing in the tumors. Although imaging results were similar
with NM404 and NM412, dosimetry data obtained in rats revealed lower kidney
doses were found with NM404 relative to NM412, and thus NM404 was selected
for further studies. Comparative biodistribution data for NM324 and NM404 in
SCID mice with prostate and A549 [ung cancer tumor modeis have revealed
high tumor to normal tissue ratios and tumor uptake exceeding 25% of the
injected dose with NM404,
[Para 140] Animal imaging studies performed in mouse models aimed at
determining the uptake characteristics in a wide variety of tumor models are
summarized in Table 1. Preliminary results in B6 Apcin/+ mice indicate that
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NVA04 [ 18- (4-i odophenyl) -oct adecyl phosphochol i ne] and NW12 (Fig 3) were
sel ected to undergo further imaging and biodistribution analysis in aninal-
tumor nodels. Mre recent inmaging studies with NMA04 and NW1 2 in ani nmal
nodel s showed that both-were superior to NMB24 in visualizing a variety of
tunors. Si $i9 0P¥B4TPy, | ynph node net astases were cl earkGr/asismeessed i n a
netastatic prostate tunor nodel follow ng intravenous adm ni stration of

ei ther NV T is it talden MpBY ad@ﬁ@maedusl dolypBut Isa&fden\@s aR@tretehed Bgd by
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SLID mice Wi thCqpmdstiegh e and AbdE Nasrg cangedesbandempaodel s haviesreveal ed hi gh
tunmor to ncrd&@vatiainéi'é"aé’/rati 09 NatedMdussnor uptiddcecaeemedi ng 25%0F t he
i nj ected dageinsi TupoNiMaAafis Ani mal i magi ng studies perforned in npuse nodel s

et
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ai mred at d winehdEChH-he upt|8kte char artprlA§¢n|°3’E§uma \MdP vart ety of tunor

model s are |_sigifEieEaly n TapRe 1 Prel i mi|gaemge 2 b / + nice
i ndi cate th W%%f%?ﬁ /084716RP5CT/ 1152005/ 6’@6‘8‘%??‘3"%/1404 i s not™taken up by

T\E?E’r

adenonat ous ﬁ‘lﬁf ¥ s takg and ret % X rrarmary aPenocarci nonas
in this nodel ST et-eat mét oSBT e y YR Oy fr rant tunor

Tiver C126 Wlouse Repograty. .~ | Coldréct jla&’enoé’a{unoma Fes 91
cel I's. Theqe TSIl ER, 8f-86 o1 Mrdiofl ndugatl M TICHYre bl FrenPElFlIhL & L W04 T o
noni nvasi ver'y 1 Bl Ao EhE A€ VBRI Benod S VISWEE || denBlanBb Y CU S griyfbcant tunor
upt ake and ret;_\,gmg,rgn In everj ﬂgggg@ﬁcl NAQNB.dRdekwst udi ed. 'R;ggror Model
Speci es Catleg@ry: &pt ake Humamyd . Xenoqrsafabsus B0t Hoga PG 3r.5Cl D Mouse
Adenocar ci nornan¥e$ SCEMIACA- H4PTNRLEL)  SUErCMauSen AdaRagar cimerna Yes Lung
NCl H 69 ( Qat| EhhdelllVh Cagin A N @ falbd @Fusa  Y@Senocarcinoma Yes

Retinoblastoma Spontaneous mouse Blastoma Yes

Cervical Adenocarcinoma | Spontaneous mouse Adenocartinorna Yes

Pancreatic c-myc and kras | Spontaneous mouse Adenocarcinoma Yes

Glioma L9 ‘ Rat Xenograft Glioma Yes

Intestinal polyp Apl:m mouse Adenoma ) No!

Mammary Hyperplasia Apcd® mouse Alveolar Hyperplasia No'

2 Tnmor uptakewas << 1% injected dose/gram

[Para 141] Relevance of CT26 Murine Tumor Model: Inventors explored NM-
404 as a predictor of tumor response in a murine (BALB/ ¢ mice) model with
subcutaneous CT26 cell inoculation into the flanks of the mice. The CT26 cell
line is a poorly differentiated murine adenocarcinoma that was induced by
rectal injection of N-nitroso-N-methylurethane in BALB/c mice. The cell line is
simple to grow /n vitro and results in a predictable growth pattern when
injected in the vasculature (tail vein injection, metastatic model), or into the
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Adrenal H 295 SCI D Mbuse Adenocarcinorna Yes Adrenal RL-251 SCI D Muse
Adenocarci norna Yes Ml anomaA- 375 Nude Mbuse Adenocarci norna Yes Col on
LS-180 Nude Mouse Adenocarci norna Yes Ovarian HIB-77 Nude Muse
Adenocarci norna Yes Animal Tunor Xenografts Mammary MCF-7 Rat

Adenocar ci nS¥hH0/4716Pr ost at e Mat LyLu Rat Adenocar ci nor nBCYVES2003Mkbd8er - 256
Rat Carci nosarcoma Yes Recent Rodent Mddel s TRAMP Prostate Spontaneous

mouse AdenogRInCFIYOs )G [XR$.25.161 BeEausetRE cMPURE iX@a @ dfrbn{r| @ eeicall

adenocarcin Yes . Subcutaneou =26, I | qrect al :
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Adenocar ci nggﬁ%al@té' %%ﬁgﬁ% Xgﬁrgﬁg%_gr{{q};ﬁgggw%ﬁ%?%ﬁa@tggﬁg]Qé‘sC') Cer vi cal
Adenocar ci n8he ssperttuently imaged s Aqaiiied BioaeamAR¥RQ0 redipdiléaiqagner nyc and
Kras Spont apeuispdtPWRE HGIEReONIGHNIrMa dBBmatdriadned-D Ragu renegaalit G i oma
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oot o R e et s iR Rl e piRs A KB g Rt PEa e 1 mduced
by rectal Rpinedtalsnundernent mickdi-T\sqasning (Fig &t draday i7npBNLB? guttiat@siaThe cel |

line is sigRYQdsRcHEPVS ke MirhbR PEWh heBshdts cbirefatd Siiualighlien anaukiyrpat tern
when injected i

n. the vascul atu ai ], vein injection, netastatic nodel),

or Tt o o O Db BRoaEaY THe e s oh bty M fad fars B 3 o Ul 96, b
Because the r@xﬁbaCtl\ﬁinvaSsaneciaV@UMthdhﬁm iodlcatie@taala_ck ohhewor CEH! s nmurine
nodel is _h' thfaﬁbh._nTW@HaYn Eehey AN E@raﬁd‘ﬁ%s %#@Icﬁﬁcallypéﬁbbmiﬂé‘d ¥s lhagi ng
Results with NWA04 in CT26 Tunors: En a prel.i m.@ar\ég).eﬁpeﬁénsnt t o _show t hat
NMVA04 | ocal PIEROGHCIBARE,t HfelBYENET2 A2V S E700 P AU de b e ln P A HBCWEPECT %) ect ed
(1V tail vetuhovs tih Mi26ACTNMID All (a1 € veri dasily detectable down to less than 300

microns in diameter.

[Para 143] Initial RF ablation of a subcutaneous mouse CT26 tumor was

successful and resulted in severe cellular damage (Fig 8) as indicated by the

loss of cellular membranes in the treated H&E-stained section.

[Para 144] C. Example lll: Non-Small Cell Lung Cancer

[Para 145] Imaging and biodistribution studies were performed in SCID (severe
combined immune deficiency mutation) mice bearing the human NSCLC
adenocarcinoma A549 cell line (adenocarcinoma has become the most frequent
human lung cancer histologic type). Preliminary pilot results in five animals
were encouraging and demonstrated that the new agent NM404 overcomes a
limitation of the NM-324 compound. While there is reasonably good tumor
uptake with NM324, imaging is compromised by a high first pass clearance by
the liver. However, NM404 shows excellent tumor visualization, especially
striking in the delayed images, with minimal liver and kidney uptake.

Moreover, tissue biodistribution studies further confirmed the high levels of
radioactivity residing in the tumors. A comparison of NM324 and NM404
images in a SCID mouse-human NSCLC model are shown in Fig 4. Note the
relative lack of liver, kidney and gut activity with NM404, coupled with excellent
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and subsequently imaged on a nodi fied Bi oscan AR2000 radi oTLC scanner

(equi pped with high resolution 1 mmcollimtor and 2-D acquisition and

anal ysis software) at 1, 4, and 7 days post injection. On day 7, the animal
was eut hani zed and the tunor renoved, photographed, and scanned ex vivo on
the Biosc¥® 0¥+ 8y. Ex vivo scanning is standard protREGaWS20¢3/0pqes!
inventor's lab due to the severe tissue attenuation effects associated with
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excel | ent WéiQtr%(P@ﬁ/, @ﬁi%le_@lRRﬁégH?ﬁ@%%@ﬁ@@?%ros%bm?[ Stﬁ'ewab,i %@%ﬁ&m- REti\l t hgu?h
obt i ned | A/ag i Sag Har HoRim R L PNTS O WG RURBH el at | ve
to NVA12, &md rodery el didwepdannsel ddtustiMedo37®ud 6Rer1 5#0dI 886. Ext ensi ve
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model s havlen Purn%\)/rl, %gsde%(?r?s%}qatecggeInkigpdau%rgglsoeglrgpl%lzstudies showing that the

PLE radioactivity resides exclusively in viable tumor cells located toward the

outer regions rather than the central necrotic regions. Rampy MA, Brown RS,

Pinchuk AN, Weichert JP, Skinner RW, Fisher SJ, Wahl RL, Gross MD, Etheir SP,

Counsell RE. Biological disposition and imaging of a radioiodinated

alkylphosphocholine in two rodent models of breast cancer. J Nucl Med

37(9):1540-1545, 1996. Comparative biodistribution data for NM324 and

NM404 in SCID mice thus far have only been performed in prostate and A549

lung cancer tumor models. These studies have revealed high tumor to normal

tissue ratios and tumor uptake exceeding 25% of the injected dose with NM404,

thus supporting our desire to study the biodistribution of PLE analogs in more

spontaneous tumor models and humans.

[Para 147] One additional study addressing the relative sensitivity of NM404

to NM324 was performed in a SCID mouse A549 lung cancer model. The lungs

of each animal were excised 10 days after administration of equal doses of

each agent and imaged ex vivo for one hour in order to enhance resolution.
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37(9): 154 r.aki [dL Sk ' af and NW04
in SCID mﬁ)'z%ﬁ}%g%hsejsﬁ‘fgl Wg\%ﬁa g%ﬁyoﬁgjggdlépgeira ﬁ grrﬁgéj&!oﬁp%&gé? 3t ?e}{g#g@ ﬁ§49 | ung
cancer t utdiithedBlislabelrskMM4Od dsestumete selegtixe 8T RIgAT isuths subdeqisr hal
f\| :\/Zgze r atpiil@s ped)dctt forour uitRIPETexaeR}BE. P LM dhendtpirepicers mflw%tcfg
anal ogs i EH%efagﬁj?gt&odrfpg%eggh&gﬁa%sm%PDH%{]'lsﬁ%aﬁ\gﬂha%‘%glpga&%yéégﬂpﬁonal st udy
addr essi nésatpee pitha fvéasehical hiatfylifef audaguevalvatsRArarmiseger Pl med in a
§CI D ”?USﬁ?mééi‘h_% éﬂmgq&_amemfammhal rhbg élynfgﬁad@n‘tioemat@taainuaminng enexci sed 10
ays after : n 18], € t. ex Vvivo

for Sone. nstOH hh ot an B HinRRTH 0 can SB N SRR 1 Rlind ARSI
PCT/ US2005¢66® 8 tragtiionabaamezroramprarimanding: ghs 2eaipaett wed!d erpeiraeun in
Fig. 23 reneatedf filBringr €S EDGEn ShatditsS @pddike mdb @8RTdr\delly dcBurshga hungs of both
animal s i I ed WFIh rI‘\I,]II\/(%% and IJsltH}I% Or, Q. U takg in the NVB24 pair.
Subsequen?e‘g%{?% &9&?‘8 Q?%FQ?E ELHIE T HELeh JA'F@ 8Ate of small A549
m cr o- met dBaradddl (Asdmsthieen discussed abowve, the utility of currently available

tracers (e.g. 67Ga and 18F-FDQG) is limited by lack of specificity to distinguish

neoplasm from inflammation. However, preliminary studies with PLE agents

has offered promise in overcoming this clinically significant limitation wherein

carrageenan-induced granulomas in rats failed to visualize above background

activity and showed no tissue retention. Counsell RE, Schwendner SW, Meyer

KL, Haradahira T, Gross MD. Turnor visualization with a radioiodinated

phospholipid ether. ] Nucl Med 31(3):3 32-336, 1990. Gallium citrate, however,

utilized as a control in that study, did concentrate significantly in the

granuloma. Such findings further justify extending the inventors" studies vvith

PLE analog agents as potentially useful tumor-selective imaging agents.

[Para 150] Human Studies: Based upon the very promising pharmacokinetic

and imaging data in animals, the inventors were encouraged to move studies of

radiolabeled phospholipid ethers into the clinical arena. Unlabeled NM404 was

initially assessed for its acute toxic effe cts on rats and rabbits in studies
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mmin dianeter) in all 4 animals. The count rate in the NMA04 m ce was
greater than 2.5 tinmes that in the correspondi ng NVMB24 m ce, again
indicating a superiority of NM4A04 over NM324. It is likely that because
the tunor-targeting strategy appears to involve selective tunor retention
over ti nmeWOHs#ely short-1ived nuclides such as 18FCTg¥S28850A668DNTC ar e
not practical for |abeling at the current tinme. However, as with the early
use of nonechduaed anthdPoxieslogytResbarshr@ntel Stard Usiadrsisy veNgw BUNK) at

radi of sot OIBEﬁal%f N&E’ckﬂ‘é’eﬂ’et:%s”(?&ebs"e&ﬂoﬁas | Odh%ﬁo?? i%v\#/@ &9 sloaeks PLE

anal ogs with alt n the %y5| cal
hal f- Iifethebighest srtmaipated huspdn tﬂamirm&'@@%@kaé%eowef@ﬂwleavm%%ﬁ cs. In

fact, the Mdredverynoiplaidiet abairedpidédde saver damdnmstagteact ithie HfT dagent i s
t he subj eci..9f a pi ot project for our mcroPET acquisition. The aim of

t hat proj ecet I's to evaluate the feasibility of [abeling NMA04 with

i odi ne- 124 [Paga A 8l ht UptabeletbNMsas W%ﬁdmiryéftebqﬁet%w%narrna'dagﬁeswire@a|

hal f-11ife, hantink on @véé i@t gainhtapppd\ailrios ehd eididlEdeled rBghneprafurhamors in snal |

ani mal odglity kA0 A8 K8\l BHAS RAGeH, K AOlREN Thehencenent
bt

and 3-di nens) ona adi tional
ganmma canefd Jﬁﬁ‘ﬁdi%”gno @Mi@né%QfMﬁtWIma@ ‘1 h’éﬁ’(mp{t%@su‘ég"ﬁ fluorine-18

FDG i n t halexammatiphakral s bHdBeqeaitls bisslieirenvisarias. di fferent bi ochem cal

oA S A8 Sl C e M R bR ol AP EER A iR %B%}ﬁzest i ted
by | ack of UﬁéércR@R@lalPPr@\@' aNigt 3Hglabsted NM@B%&% the Aem Anbor aMiskidamnYA However
prelim nar yospitkli Q&nWtUh&Lﬁ@@@&%@%h@éd ﬁrﬂdtmé@mf&ﬁe patievenedr ng this

clinically nifi I n- u nul omas in
rats fail e&fr}ggcmcg z‘%'@é\fé@:@t ko eo‘%'tﬁ niail{?e\?lpltﬁﬁ ac 3 'ﬁ ie gr'ﬁé&ltﬁyssue
retention de@iiderw) DREresehienanuptakey anayiaus tipe pplmtadwle:dafrcrm Gross MD.
Tunmor Vi sughdrétgedfepr|d aBoV@Bthg?leﬁ@)tM-k r@.hmlamptak@l Rt&egreateMucl NEd

that. st uay (i sl ueel ohGie 1Rk e POUINE Erlactéy tor e SARE S ngs
further | uweref thasetvdthlkngwnheelatinedntasg e cardensli Bvag not inmrdegdratitbly agent s as

potenti al | xtdga%lskuawﬂwer&eh@wo\he prdMEnE HfRGMBE Stagihl@RBt&I. udi es: Based

upon the v p ar.macoki netic and inmaging data in animals, the
i nventors i@%qéﬂ?o&aé Eléls PB%ove studies of radiol abel ed phospholi pid

et hers int tParad54] i Ratdent G waa a Unyedrelle avamarowithesrighthimiddkllgbekwessed for
its acute hoxkGredihgGheo B H’@“tsrll?d”'dnsftéwg'léa?rly'ar‘rnﬁb%dbﬁ?ducV)%e2005/ 084716

PCT/ 1752005/ 006681 h S
ni ver a1 Ly 207 ity pRfRVY" HipDepiipag BricRy [iNAe” AThBaed STEIRER at a dose

| evel of 3Jrﬁagq}/a¢gﬁ bauns5$j1qwencba; focus of uptake in the right lateral mid-lung. For
reasons unrelated to the scintigraphic study, the patient was unable to return to
the hospital beyond 6 hours for further imaging session.
[Para 155] Patient 02 was a 62 year old man with a large (9x7x7.5 cm),
lobulated mediastinal mass extending from the aortopulmonary window and
left hilum. Tissue type was a smali cell undifferentiated (oat cell) carcinoma.
1311-NM324 scintigraphic images revealed a focus of uptake in the left upper
lung, which increased in intensity over time relative to the normal background
activity.
[Para 156] Patient 03, a 74 year old man with a right upper lobe NSCLC
(adenocarcinoma) treated 5 months previously with radiation therapy. Disease
recurred in the left lingula (2.5 x 2 x 3 cm mass), lower thoracic spine (approx.
T8) and right lobe of the liver. 13'1-NM324 scintigraphy showed well defined
uptake in the lung mass and thoracic spine lesion, which demonstrated
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t he hi ghest anticipated human dose) in these acute dose toxicol ogy studies.
Moreover, no platelet activating properties were denonstrated at this high
dose |level. Unlabel ed NVMB24 was adm nistered to five normal, disease-free,
humans in order to gain approval of the radiol abel ed agent for human
adninistraﬂ?%ﬁm®@&vﬂ% Radi oactive Drug Research Conmitt BET[UREIREN0668Fhese

subj ects had no evidence of toxicity, as manifested by synptons, clinical

exam nat i gRcre¥sihgltagjedR bARRg@RAEeRtibabvél thad ¢Hie D) SUpPt&i%e in B Ivepi | ot

f easi b|||tn¥ Rraj gct % I ng ca(gcer lr))atlelglnts wer €51 dlcﬁd under RDRC
approval RS TSFqul Aol ForeeaaNed bV TR o riab Ve aKOtaI YA hospi tal |
Lung t unorBaraeh5]c|dewskestudissiarovided am early glinnpse of thaelipisali Rigtaiseiof h | ung
ga{lc_elr l(3 t }eo@dwatgeyé\dsrimaf@epdg@.nmmtbu h$-mi![s|a ﬁﬂibptiﬁ{lg a@@ﬂ@_%r%iméiﬁﬁ@_ri 3e]9 in .
et al el OW. gre OT. [ u ake, al varlou ne | S...varl rom
v (barel yubpoesopplake inst{Riree Mok Gmels wes deapy debiaBd, Aoseetddn or eat er
t han nor nmalased pponwTe)animat biadigitibutien paperdments cdeivniydinftbe tHAWSe initi al
_st?di gsd Wﬁér?ﬁs?ét%@%rﬁrh@, i@‘@lt‘élﬁﬁcllyH@h]{%h%ﬂtﬁieﬂ_ih%gﬁeﬁ@f&e{aﬁd 03t Masatiok g

I Nt ende | S st age . stugy. patiLents,; Lkn Pr ens. O U stagl ng
oxi steg. g eduTEa stle PR e R Hoad Y B S M AR 6 21 oh
m ddl e | olslys.uRgtieme@k dét odt rejuimtar latke imagihg sedssonhbsyaidgitsalrs.y The

muci n- pr odh&leREng AHRIRCR-SL PIAFBURH RGP s8ith ¥OFtdhiglivided ddl thia@khel 311- NMB24
sci nti graphi cl_ml rraggs at 6 .hou]rs showed, a f%cusdof ueﬁt ake i n t he right
lateral mOEYRRG™ Y tUpRLYSHRIIZERE B RHOPS PRrEISEETRY JPRPHRIT Ry, t he
pati ent wasoemhfbiveor wmat ypervascutahidy. hbwleed ad nbegbstd déeshesing *PBrc f urt her

i magi Ng segghaseritt LBImiAZoMismad@Risyear ol d man with a large (9x7x7.5 cm,
| obul at ed nedi asti nal mass extending fromthe aortopul nonary w ndow and

left hilum Tissue type was a small cell undifferentiated (oat cell)

carci noma., 1 - N\VR24 nti_gr.aphi c i nages, .reveal e focys of uptake in
the left J%ﬁ@ﬁyﬁ] jTre X -' erts With Non-3m : n

u R reaSe —BUeY e Pel ative to the
nor mal badlagcioonth !muﬁmg_ WMuDdnt 03, a 74 year old nan with a right
upper | obgpiNgGls@] (AEHRNRFANMAB2TRS difRaj&ts et FRVE Bﬁdpdr%vdrf@ it N
radi ati on ther.agy_. &% igase refcurred inthe left |1 nc?%eha ( h5 X 2 x 3 cm
mass), | oWBRMHIRBrAG Y 28 ptRe o Fhang sPontaspous fodeghMadsie HPIYHE ver .

1311- NVB24 psoisoreddNapteyestip ietateel dlintaf eveddati optafkibei agenhén Stayg 4rass and
thoraci ¢ Spinftéh h6iaRa W AhdlEmREPhadRS in BRIEPHZLABATHR RikhE2005/ 006681
i ncreasin tar\get t 0 bac g-rga nd rati os overtine GFI g éh)) ,Ugtake in the |iver
met ast asi '8 dUVAUIdoRX BRIt SERERR unaiRiake RRd fpTerion Prapentise iy NYMES: These
st udi es priavdatedtven pedents wikh apsancetl NSt Colens cahged aftes @andhjection of

<1 mCi of 1311-NM404. Blood and urine samples were collected at

predetermined times, and gamma imaging performed at several time points

following administration. In both patients, signi ficant tumor uptake and

retention of NM404 was demonstrated in the pri mary lung tumor, as seen in

Figures 29 and 30. Relative to the high liver uptake values seen previously with

its first generation predecessor, NM324, liver an d abdominal activity are much

lower with NM404, suggesting the feasibility of evaluating this agent in other

abdominal cancers including pancreatic, colon, &and prostate.

[Para 160] Materials and Methods: Following intravenous injection of iodine-

131 labeled NM404 (1mCi/20 ng), patients with advanced NSCLC where

scanned at 3, 6, 24, 48, 96h and at 7 and 11 days on a GE Maxxus dual Head

SPECT scanner. Blood and urine samples were c ollected for pharmacokinetic

analysis as well as clinical hematologic, renal, anid hepatic bioanalysis.

[Para 161] Results: Initial qualitative imaging results indicate that iodine~131

labeled NM404 clearly localizes in bilateral pulmyonary masses as early as 24h
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radi ol abel ed PLE anal ogs. Al though 1311 is a suboptinmal agent for inmaging
pur poses, uptake in all three lung tunors was clearly depicted. As expected,
based upon prior aninmal biodistribution experinents, activity in the tunors
increased over time, as clearly denonstrated in patients 02 and 03. In
patient 03'Q NP8 B-normal tissue ratios increased froREDUTA0HI06EBIdays t o
4.23 at 7 days. Patient 01 did not return for |ater imging sessions beyond

6 _hgurs. tTh&{arirn@dtﬁﬁﬁarﬂgié_eélg@tvetm&aﬁwirou@grtaﬁdo%ir_c@;a@ésistdﬂtm @atyrsogg |
evi dence chani Qr o[, ual i zation i.s one. hased nerely
upon abnor & reéﬁb%%&%%\ﬁi%‘§%%M‘i¥>}5é\ﬁé§¥€ru?’ér h"g‘?r E}Prﬁjgg@h,al %ﬁl’c’?ﬁal st udi es
usi ng 99nmréncludinanrary hiagddenniianeysnfind nit@stingsswas sgnifigandly '9ys tiRNEval uat i ng
Patients iab oNaBr@aspleviealsly it &deBEI NV, Qo HEVeTse M¥EBIdns Al t hough
NVA04 has d] E‘Pl %redag%al gct isgﬁ@anq;gﬁ% or?ged t unor roetenti on in SSSI 25

xenogr af t an 8@ it 5hdo a8y PoHEnPe 2 s, afph sician sponsored IND recently
initiated (arail2l &omclusionsn Thesa preligyeany findigyagegdest KbaaMABA- snal | cel |

| ung canceexRlts&nfat turRbFABptake aHELBfdHRA PHOREARSS iArhurldt NEELORLhWhsexhi bi t

simlar tunpr uge\tyake and r t?ntl 0 properties in humans. To date, two
patients wtH & é%ltsé\'j”'\@ﬂe_e@ WS € 'maged after an injection of <1 nG of

1311- NM104 [Pama 681 addtherighdasadnonean lnwiwe petieniscttdlisapoinpribdierearnihitdd ti nes,

and ganma iNVREI 8oL IHdREABEc Aize $URH Undet 4B s d18teSand BldIoM§&ttumor _
adm ni strati.on.. ficant tunor uptake and retention of

X Inetglothngatlent reil:alm

NVH04 was GeiFBHER /nids n?rh“é”f?ﬁic D918RY "t unor, as seen in Figures 29
and 30. RellRaravé&4i o Patienthl ghS yeareald upalekdth/hbilatesal Seonlgfr wbecnsl y with its
first geneqsitaflv@rigHe iebSREcLANNRP 4 brhinVifbtA04s ARAQR S1Rd1) AGH ¥dreMar € much
| ower with NI\/HOAh @éjé]ges.thr‘l?g (ﬁjhe feasi bi | i t(y %f eval uatin thl S a%]etnt in
ot her abd8ft*nal™% 'ticiRated ] RYTBEMS BaRF Y d AN SEPETURETE HERWRE

Mat eri al s aeglmat himlageskuolelingluded imEiga8®nous i nj ection of iodine- 131

| abel ed N a1 65TCPakene): 70944 itk rEc AN ANEERo Meyfech Weh @ippepanned at
3, 6, 24, S on a xus dual Head SPﬁCT

%QGh anﬂ al:l 7 andeil d? ,

scanner. BIUBINAhaMai G 3T RS MR KPR B ANk BP NG ST ARE GkYShe MR

anal ysi s adraielrhetastasisi. Heclzdd reepntiptogpteted dovaldosandrbogpain /caxnloanal ysi s.
Resul ts: | Rjti |, i ' i ' | mndj ; L odi 31
abel ed Al Eidipy ohd cRRERUOh I EpLLd oo B SR AR O EP T P
24h WO 2065KP5L7 18 'F’éﬁi'ﬂ%é%%ﬁ@- IMages ardsBeVNIR TPl s sel ectivel y
retained in these tunors in excess of 11 days. Moreover, background

radi oactivity in the liver and | ower abdom nal region including urinary
bl adder, kiRhray6p6] ald ExdrmpleilWe Mouse Paingrdaticdadeniogataisema Modelsvas obser ved

previ ously peh R 6174 S 1RfeFIGSERSP SoudNPBR Mo NRi @it 6F RfM4R2 G deRB7d -
generation PLE analog, in the c-myc mouse pancreatic adenocarcinoma model
which is known to produce invasive tumors with mixed acinar/ductal
phenotype.
[Para 168] Materials and Methods: Two murine strains that are endogenous
for either c-myc, or k-ras, well-known oncogenes, have been developed at the
University of Wisconsin.Sandgren EP, Quaife CJ, et al., Proc Natl Acad Sci USA.
19971, 88:93-97; Grippo P). Nowlin PS. Et al., Cancer Research. 63(9):2016-9,
2003.
[Para 169] Expression of c-myc is targeted to pancreatic acinar cells because
it is linked to an elastase promoter, which is only expressed in the pancreas.
These ela-1-myc endogenous mice develop acinar and ductal neoplasia, which
results in death between 2 and 7 months of age. By one month of age, the
pancreas appears thickened and firm. Thus mice between the ages of 1-3
months serve as excellent models for the study of pancreatic cancer. Most
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were observed in any of the patients. Conclusions: These prelimnary

findi ngs suggest that NMM04 exhibits simlar tunor uptake and retention
properties in human NSCLC as was seen previously in rodent nodels.

Al t hough based on only two patients at this point, it appears that NW04
does i ndeeWOZ8848#74& i n and undergo sel ective and prol JJ&eP2P0HP68! r et ent i on
i n human non-small cell lung cancer. Patient 1. 55 year old male with

bi Itattera! @i h @fain chealbie @ lashitf hiveradismal fogphologhantisd- Samdigrea r ai n
net astasl s

d | .. d |. ) h. L Cj LD
Ctandard s esn AR s diane o B AR dnToPRE BRion BTk IRERRE i
29. Pati efor pAnCcrRRtigghuctal |egpithgliemr ecent |y di agnosed with 6 cm upper | obe

Bon_ smal | fpatd 1 PBBSTha@ cSmyBnhdded hrodsces tammdrs itlkdt renevazile and a very snal |
raln netaa@

Si s, .He had r ot | d.l se-cafl. i n/taxol
chenot her ap ea“é’ﬁgr%%?mﬁitvi”&@?‘%ééﬁ’ éf ﬁgi@ﬁ?@@ Qeﬁgt%%r gyhegéllgpﬁygéﬁngﬂﬁé ‘ast ases
the week fsimedeldsimarkpdlyiditferans. Nkrdaras tunors| havgdeeardassifistnds n Fig. 30.
Di gxagplt e"chkein&&gfq‘?sﬁapqn@agﬁg tﬁ@tecrh@%goé 'ﬁé%ﬁﬁré‘!?ﬂeﬂe% Il_alzsha{]\kﬁllmttﬁéﬁd& tsﬁ
st udl e unor. avl di Q a S ond- eratl,pn ana 1N e
o nye. mousBaRieand eSham et et e At TRy Ens RS % MiGuce
i nvasi ve tmeve §keithdhearily bumaoi twargregotieom aphstedegigal. peripedive ahey areda Met hods:

Two muri nemgté ?él@%r‘?thﬁ%dé}rcﬁb}ﬁﬁﬁlﬁgéﬂ@ﬂ&. FEh&i tRES resemble tHRIvefy eafy
ave een

wel | - known_oncogenes . vel gped at . th WUni versity o

W sconsi n SARRUPERTEME it TEAndy to detertiae S geleBrlieat of 191,
88: 93-97; Weilppas RIMoNovirswus HE: [aFye and maTarackanskbumeits.in 6B¢ 9ym2016- 9,
2003.  EXprieShenidte &n B)Eeptforfally 9Rbeftah P sRPNGWRAH liderdF)iRdleadlg! | s because
it is Imde to an ell__)laﬂase prqnot er , %ﬁ% IS gnl ﬁ)éﬁressed |t§ t he
pancreas. PPRMRRS @rablp) lsyansdRdutRtus TRy ?"6%5 A" HE Whict al
neopl asi a, causedtf ovee 80%taf Humale pamcrbatineden asgido Masendssfuntheagepp®y one

mont h- of aaﬁvarab@he%%ffmh@%@@ﬁf&rhh@%eaﬁgtaamffnieﬁvrmmﬂwﬁ]agmge bet ween
the ages of 1-3 nonths serve as excellent nodels for the study of

pancreat i c2¥&er. Mbst WD 2005/ 084716 PCT/ US2005/ 006681 hunan pancreatic
neopl asns [Pavae1Z1Hubbadingdtypdies:ogyoated tDdeteSaridgifelM404tlocatizgeme t ar geti ng

strat eg eSmdlise BaAERaft (be, Ak ggnw@ﬁaégémg Al® WaeGIchhfed bRfa Pancreatic
ductal epi éiggca{numl—ZJ Oeracd_icr)q[l(_:c gganenler?rrnggl ?e%sinttﬁg%\%nttgrastIagrfgr Imrcl)\{J%gl ve
imaging) from 2-21 days after tail vein injection of 125]-NM404 (15 uCi/20g
bw). On the last day, mice also underwent microCT scanning (42 kvp, 410 YA,
390 steps, MicroCAT-|, ImTek, Inc., Knoxville, TN). Following /n vivo imaging of
anesthetized mice, the pancreatic tumors were excised and scanned ex vivo on
the same scanner (equipped with high resolution 1 mm collimator and 2-D
acquisition and analysis software) in order to avoid tissue attenuation
associated with the low energy of iodine-125 (Fig 9-10) At sacrifice, tissues
were excised, weighed, and radioactivity quantitated in a gamma counter.
[Para 172] Results and Discussion: Initial imaging results with NM404 in the
c-myc model indicated striking uptake and prolonged retention (>21 days) in
all adenocarcinomas ranging from 5-12 mm in diameter. As has been observed
in previous cell culture and /n vivo animal model studies, NM404 is apparently
metabolized and eliminated from normal cells but becomes metabolically
trapped in tumor cell membranes. Previous autoradiography experiments in
other tumor models have suggested that only viable tumor cells, and not
normal tissue or necrotic tissues, are capable of accumulating NM404. The
inventors were also able to detect pancreatic tumors in live mice with microCT
despite the ubiquitous nature of the pancreas in mice (Fig 11) Although the
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adenocar ci nonmas, wth m xed aci nar/ductal phenotype. The biol ogy of the k-
ras nodel is markedly different. The k-ras tunors have been classified as
"carcinoma in situ", neaning that they have features of neoplasia, but they
do not invade and generally stay small (<2nm. Their cellul ar appearance is
far nore M&KE0YMd716ar |y human tunors so from a hi st ol RTEEIZ0HEYeBECt i ve
they are a nore rel evant nodel of human di sease. Further, they resenble the
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system (GE Signa LX) and a GE phased array extremity coil. The T1-weighted

(TR=500 ms, TE=16.5 ms) multislice sequences covering the entire brain of

each rat were inspected to select tumor-bearing rats with varying tumor sizes,

and sham-operated rats for NM404 injections.

[Para 177] NM404 [18-(4-iodophenyl)-octadecylphosphocholine] (Fig 3A,

100mg) was radioiodinated with 125} via isotope exchange with Na'25| in a melt

of pivalic acid. Weichert, et al. Int ] Appl Rad Isotopes. 1986; 37:907-913.

Following HPLC purification NM404 was dissolved in an aqueous 2% Polysorbate

20 solution prior to tail vein injection (5-20uCi/200g rat) into four tumo r-

bearing and three sham-operated rats. At 1 (n=1), 2 (n=1), and 4 (n=2) days

after NM404 injection, animals were euthanized (CO2) and brains were excised

and imaged on a modified Bioscan AR2000 radio-TLC scanner (1Imm

increments at 2 min acquisition/lane and T mm high-resolution collimator). In

addition, normal brain, blood, kidney, liver, spleen, thyroid, and tumor t issues
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Concl usi ons: NWM404 di spl ayed sel ective and prol onged retention in

spont aneous pancreati c adenocarci nomas exam ned in this study, thus Further
extending the tunor selectivity of this agent. E. Exanple V. Rat Gioma
Model Materials and Methods: Al animals were housed and handled in

accor dance Wi t8S¥84E6Uni versity of W sconsin Research AnPGEHPSIRYMBEes Cent er
guidelines. Rat C6 glioma cells were propagated in DVEM nedium (Life
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Bi oWhi tt | ] i Omg/ m
gt Ir gpt Icmyg?ﬁstmtém&%%gi CM)?-@BM{S %%ngérhnaotgg%g’sfgml SE%E sbtrjr!rgg, MD) .
Intracrani Hara 448l Repilsnand Dd)frﬁu\%&'@np@rltﬂiirlf’féﬂlfbﬁsr%égérVY'HbHNHrOéw ously (
ref). Briafdiyated sylfg Uptaied arsd Wlsng@ﬁbﬁﬁﬁm@iﬁfdﬂ M ghomaslraRgig from

met hyl cel | yl d C f > t femal e
Wstar rats {EAm ARl mobﬁ B fifgor@lbin sB36F oS AMRRLA SEE oG

i ntracrani aperaﬁ%é@m&mbar@ma&w F'Qadlahlwh%ﬁiﬁrﬁMép4rﬁélﬂﬁ9PUé¥qdulln6@éeW thout t unor
celI's. | ngpbmas BigdiBsTurhon t6ldysin ahtiey (o4 MpPasd dosefy) ih s -Preadryearsof

t f 6
rocei ved 2761 Scdacm At 6 1 Bnndon sBPShli, ARGELAEsh B RS on.
NJ) i nt r apét Preyirss qe)l anidire aage viw animal masie! siidies, AMA@# TeaPRarentivii Ca| "AIR
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[ 18- (4- lodﬁ@hﬁabfﬂuQmﬁraf&eddu@hmbomweﬂp@s]e dﬂm%m.ﬂ@&n@oms

r adi ol odi nat.e i sot ope exchan W t

vl o morieresiing e prer safl RS ﬁﬁ‘gﬁa wihl i Bafide e T, o1a

Fol | owi ng EPtectestiaften NM@04radumiaration. dhessobredieninaryaiindigae susgesEbay sor bat e
20 sol uti omwmommawstoabé uy&uN fdrivi Qedliz8Mo 5f2@%@.h2@ﬁ@e fudhor foti.0 four tunor-

beari ng an era and 4 (,n=2) da
o ter naolP AR 281 T BAMCRRRIEYS hastistn 6 shre B ket Biadels Rie o Lyet ved
and i rragedpmvlwsr#‘ﬂa\w#@ﬂj disi daysainseMR2Ye @ndaarotomoed retentiter by 1atel+ ncr ement s

at 2 mn agthﬁgte\,g@a{éoalrhqh@gwgtuaymn hi gh-resol ution collimtor). In
addi tion, norrmal brain, blood, kidney, liver, spleen, thyroid, and tunor

tissues VD 2005/ 084716 PCT/ US2005/ 006681 were wei ghed and radi oactivity
counted in oynter. e, fissye istribution of radioactivity was

t hen corre[%trgggpﬁ ; l 6 fine nd Di scussion: Initial inmaging
resul ts wi {Raral8d% Preliminary results obtained in over 14 xenograft and spontaneous

tumor models have universally shown NM404 to undergo selective uptake and
prolonged retention in tumors. Further, because NM404 affords lower liver
background levels than its predecessors, the inventors expanded evaluation
into liver tumors in light of the fact that imaging patients with HCC has been
problematic. Many patients have underlying cirrhosis and therefore it is difficult
to distinguish regenerating nodules from HCC on cross sectional imaging.
Moreover, preliminary studies evaluating PET scanning with FDG have shown
only 20-50% sensitivity in detecting the disease. Verhoef C, Valkema R. et a/.,
Liver (2002) 22:51-56.

[Para 182] Materials and Methods: Endogenous Mouse HCC Model. The
development of spontaneous hepatocellular cancer in endogenous mice over
expressing the TGFx gene has been extensively evaluated and is an extremely
promising animal model for study of this disease. Lee GH, Merlino G, Fausto N.
Cancer Research (1992) 52:5162-5170. TGFu is a mitogen for epithelial cells
and binds to the EGF receptor; unregulated expression of TGF« results in tumor
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i ndi cated striking uptake and prolonged retention in all gliomas ranging
from 3-5 mmin dianmeter. Radioactivity in normal brain tissue was m ni nal
in sham operated control aninmals (Fig 12), whereas NM404 concentrated
intensely in liomas (Fig 13). Tunmor to brain ratios (% injected dose/g) in
C6- bear i ngW&i8084gke 10.5, 12.2, and 6.7 at 24, 48, ankCHBRIYEESECti vely.
As has been observed in previous cell culture and in vivo ani nal nodel

Et udLes, Nm%tiom.?pﬂ@e}l?ﬂdWmidﬁ@@dsﬁﬂ@d@ﬁdnﬁdéﬂ”éT‘@F@dlnﬂéoger@mwl cells
ut becone t abhal . . &S, ,
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vi abl e t unBftee e montasefage. Haweven whesdhe abiyvlating sgent dipdyipdyosapecapabl e
of accunul gdEN)galMéAdcal chfdigs s, iNgsal toeeics t@inbr iguomtts aeR Y4 oflife, f ew nm

in di t €h o - al f 4 i.0i ion. T

orcl e SR AT BASANEC R Mol M G RLRBLIEL Sfimad R frese

vi sual i zat fWROBF cairigtiofiwelhdiffeeentiatedt hepetocellanearighiosnas akakakd been t he
case in al battefmr petadet shexafbrediseBpdnitaislugly, N vedtonl alied theédeect i ve and
pr ol onged Eﬁﬁﬁaﬂg'a%%n%ﬁftarbﬁ 5]%?‘%' ﬁ}arlrp%@znsi%\{%ltﬁm%gd in this study. F. Exanple

VI: Mirine Liver resul'ts  obtained in over 14 xenograft
and spont afsad 83] ufdr6rferlen Adeagedraiiovies XenqgradH¥adelnimedditigndadee go

sfe:c ecéI [ vle bﬁbr@d&ﬁe@unﬁHCmebﬁégaW:ﬂ@ﬁQ\lmtsia@fb evall at@dria.a Xenddreft.conecause NVA04
artoras (0] (0] r I nvent ors
expanded e\égérﬁ% a’l\((gh?nﬁﬁg?\tt%lé% i r\ﬁg?“-'t"gﬁ/r?%%@y kﬁaﬁléﬁhg (%}(F&ﬁéeefézg{)ﬁl? ﬁ%Féi magi ng
pati ents wPreviMedy Huectpdetirechy bypahadiver paAghyagiodiedalaBaLR(qdeice §ohg
cirrhosi s argdtiohesrabogldiviet turmog, f ficult to distinguish regenerating nodul es
from HCC o S ' Liragi \ | j.m . i

eval uats ng AL 183L  Afia RARubERINMk o IP4 SRY Tho I SHlsTapRMambttd Ry |

det ecti ng thbvigiisetape exgaangrin aameliQfivendiqacidt Waichert )Pj geal,(pod2) 22:51- 56.
Materi al s ApglideRAARS 1sdtMdogeyRNs): dorsel 31CGoNbdetg HPhE pudiication emis of

e I e
ani mal nodél5 B6H/ 28gutgued) intd 3 TEFacnsogenees aire %alterrﬁ@ti@@wﬁamgo N. Cancer
et s R b ol D b
V0 2005/ 034N GeDB0<B T B RREFRRZDR0 PEHBE hreE ) FELS: ng e
transgene TGremanisedt 2 hin@eavistion/dane ard i Mot hisdaee wiletiorcallingtad oni ne 1
(Mr1) promah@haisolia-H0M ey ali@BciiGeanmdit (gD 0dd psPfirihatd mad& rrdtgu@y.er, when
the alkyl aMigr%CEfQ?nrggeg'vs?etrgydisﬂ)llgyre%sl%%gn%mira software. At sacrifice, tumor-

bearing livers were initially excised and scanned ex vivo. Tumors were then

excised, weighed, scanned ex vivo, and radioactivity quantitated. Lesion

samples were submitted for histologic classification.

[Para 185] Results and Discussions: Initial imaging results with NM404 (Fig

14, 15) have shown striking uptake (>20% dose/g) and prolonged retention in

both spontaneous and implanted carcinomas in the liver. Tumor retention of

NM404 persisted in these animals for 21 days, the predetermined study

endpoint. Contrast-enhanced microCT images confirmed the presence and

precise location of all liver tumors (Fig 14, 16). Lipid extraction and subsequent

HPLC analysis of tumor tissue indicated that the radioactivity was still

associated with parent compound. As has been observed in previous cell

culture and /n vivo animal model studies, NM404 apparently is metabolized and

eliminated from normal cells, but becomes metabolically trapped in tumor cell

membranes
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(DEN), a chem cal carcinogen, is used to induce tunor growh at 15 days of
life, 90%of m ce devel op HCC by 6 nonths of age. On histologic
exam nation, these tunors consist of well differentiated hepatocell ul ar

car ci nomas of a solid pattern. Because the tunors arise spontaneously, the
i nvent ors MAPPFB4pese aninals as a suitabl e nodel fHCTHVREITOAGSHI
studies. CT26 Col on Adenocarci noma Xenograft Model: In addition to the
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acid. Weichert JP, et al., Int J Applied Radiat Isot (1986) 37(8):907-913.
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R N T (LA
Robertson, M. and et al. Idéntification and characterization of the familial
adenomatous polyposis coli gene. Ce//, (1991) 66, 589-600; Kinzler, K.W.,
Nilbert, M.C., Vogelstein, B., Bryan, T.M., Levy, D.B., Smith, K.J., Preisinger, A.C.,
Hamilton, S.R., Hedge, P., Markham, A. and et al. Identification of a gene
located at chromosome 5qg21 that is mutated in colorectal cancers. Science,
(1991) 257, 1366-70. The mouse and human APC proteins are 90% identical
and all potential functional domains are conserved. APC regulates f-catenin
levels. B-catenin has multiple roles in the cell, including stabilization of E-
cadherin and regulation of transcription through the LEF and TCF family of
transcription factors. Aberle, H., Schwartz, H. and Kemler, R. Cadherin-Catenin
Complex - Protein Interactions and Their Implications For Cadherin Function.
Journal of Cellular Biochemistry, (1996) 67, 514-523; Huber, O., Korn, R.,
McLaughlin, J., Ohsugi, M., Herrmann, B.G. and Kemler, R. Nuclear localization
of beta-catenin by interaction with transcription factor LEF-1. Mechanisms of
Development, (1996) 59, 3-10; Behrens, J., Vonkries, J.P., Kuhl, M., Bruhn, L.,
Wedlich, D., Grosschedl, R. and Birchmeier, W. Functional interaction of Beta-
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spont aneous and xenograft nurine liver tunor nodels evaluated in this study.
G Exanmple VII: ApcM ni +Spont aneous Mammary Carci noma Model Mat eri al s and
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pathway. Rubinfeld, B., Souza, B., Albert, I., Muller, O., Chamberlain, S.H.,
Masiarz, F.R., Munemitsu, S. and Polakis, P. Association of the APC gene
product with beta-catenin. Science, (1993) 262, 1731-4; Su, L.K., Vogelstein, B.
and Kinzler, K.W. Association of the APC tumor suppressor protein with
catenins. Science, (1993) 262, 1734-7; Polakis, P. Mutations in the APC gene
and their implications for protein structure and function. Current Opinion in
Genetics & Development, (1995) 5, 66-71; Aberle, H., Bauer, A., Stappert, J.,
Kispert, A. and Kemler, R. beta-catenin is a target for the ubiquitin-proteasome
pathway. EMBO fournal, (1997) 16, 3797-804., Most germline and somatic
mutations in APCresult in proteins missing some or all of the B-catenin
binding sites.26.28,29 Polakis, P. Mutations in the APC gene and their
implications for protein structure and function. Current Opinion in Genetics &
Development, (1995) 5, 66-71; Nagase, H. and Nakamura, YMutations of the
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of the APG Wln@Uﬁif@SﬁABfNﬁ??c%cgﬁs ?@#u%@hr'ﬁk ﬁggd?rhﬁewa(ﬁ'a%%s")-l 262, 1

734-7; Pol a and_t i mplicati gns for
protein st Kﬁ@@!ﬁ?e”‘aﬁ&r‘#%’tmorﬂ"a”@ﬂé‘r énira|€§5'laﬁhbrﬁv| b H—Od@eﬁetaf‘és!v'%[“[fﬁ'\}eTopnent
(1995) 5, séGmafic nimatibas ofithe BRQejeneAn pridiappesdst cdncersKiseprrke, A. and

Kem t th
Eﬁscﬁgurna %’?\6@5?? ALALE gk B BT 0 brod3E cafedhy Wbl RRmAdTer Pﬁnswf’lﬁ
APC r esul t PRWORDt dRROKT 56i: H&%%@%doaﬁ%ﬁw 1 Berq A c Hilagitn My,

si tes. 26, 2Bnd8rsPohaki $nvdRerhbnitadfi M&omtédrsepéu?ﬁogentelne(AdCI/Ibetar-catmm| cations

e L L
VD 2005/ 084498/ betar RS 0s7/g08/6tL N Mpean Laeasé fan Gis LWaArEBdPLY T ) gene.
Human Mut atiapeer. (2000) 38; 2429484 ; Thus, the types of lesions that appear in these
mice will be molecularly and histologically similar to breast cancers in humans.
[Para 190] Genetic background can affect the incidence, latency, and type of
mammary lesions that develop. For example, FVBxB6 ApcMrn/+ female mice
develop an average of 0.2 mammary tumors per mouse, but 4 hyperplasias per
mouse within 120 days of treatment. BALB/xB6 ApcMin/+ develop an average of
1.8 mammary tumors and 0.6 hyperplasias per mouse.Moser AR, Hegge LF,
Cardiff RD. Cancer Research (2001) 61:3480-3485. FVBxB6 and BALBxB6
ApcMin/+ mice develop both mammary SCC and adenocarcinomas (AC).
[Para 191] The hyperplastic lesions in the FVBxB6 Apc'in/+ mice can be
classified as either alveolar hyperplasias or squamous nodules. Moser, A. R,,
Hegge, L. F., and Cardiff, R. D. Genetic background affects susceptibility to
mammary tumors and hyperplasias in ApcMn /+ mice, Genetic background
affects susceptibility to mammary tumors and hyperplasias in ApcMin/+ mice.
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Beroud, C. and Soussi, T. APC gene: database of germine and somatic

mut ati ons in human tunors and cell lines. Nucl ei cAcids Research, (1996) 24,
121 -4. Two regions of APC are required for this interaction; the truncated
protein encoded by the Mn allele |lacks both of these regions; Polakis, P.
Mit ati ons W0 ¥HEY%PEgene and their inplications for pr oPgT/HS’é'P?’QPéQ&‘Jre and
function. Current Opinion in Genetics & Devel opnent, (1995) 5, 66-71; Su,

L. K,  Ki nz€a@vceriRe¥éarcXged ki &1:8486-3485.eAbenehypérflasiabaseprecArdlrs té.uongo,

C., Gould, thg d%enaeg'c% as Wfthé\%ﬁﬁdﬁﬁ&% Paqet 'aF@Fr&%(?Péra\% nSeyeRd by a

mutation in mur i ne 256, 668 70.
APC al so ha%CCd Thig$ Py maniy nq%tﬂ%ef)mg%ﬂet{c a&EEEﬂHW amced eh—uu eus.
Thus, in theulipdengesodf hyiledblapiat iaad,cafSreabe may bmgbdem@mﬂeatmthm t he

cyt opl asm %lﬂg sAHE &hihal. ﬁ‘ﬁ%sdh\md(aﬁiyfg%%lgﬁa??és@rﬁlSI@Qﬁf;Su'cBlt I'oBUIle(tJFir/Qet genes

and cell-cell inter ctlon rou requent in

several turf@MmPpes faind Rusemrdes ?remavwgnew%%ﬁ. & &fﬁr?m% gAY
epi thel i al S ®RMdhe. cdmpa;raut/e phttcto @z ghbsinky aat rhbesdAR@nmansglands.ntheased

level s of [c?b/ﬁqézgv?/v@ ’d}%‘/cf’/oggg?huk%”ﬂvlg ”Eé %M%B F@?%’n%fﬁl }Hu‘?ﬁ§/bf cancers.

Fur uuchi , \ da, J.
Takahashi , Memmagydlarg 3’%(HQWH@§W “19 )gor]thsl EZmJ SF@H@"Eﬁ' 'gﬁgaﬁPC gene
in primary dreeaste canewhnsin caanatous breagtabr dmeheoforitha a®dPe] lgeast innvemenar y

br east canng%,bré{g@ '&'aﬁ@ﬁ Hﬂ@gtﬁ/rls ngﬁé W@'&E’ngt g%sp%o&%rezglﬁtunjroqg ?m.ZR@5

Jonsson nvol venent
adenonat ousreﬁ%fm’&%q §°'@6‘1‘9“ E\’Nlﬂ(,gfll'ljﬁ’f@l brrashHmos Bnaddikigni W’ﬂ%ﬁdﬁ'”ﬂ)r east

cancer. | nvatevatiemnd irotheadeOoaeiviaysarp@oyrash $n bohian KBRS, ddrizetsa- losstseafi n
si gnal i ng 'HEth"HE%Q ?E\gﬁts{hegﬁlla@%cus%}rlﬁa%age&@UEI@%f% ca@ﬁﬁ‘ﬁﬁve SgQrQO) 26;

242-248. Thu
mol ecul ar | )foblﬁe IRinaQIsI tHgN o 9f Biedsy eancers- b’pltfaﬁﬁ 'cgnc-@fdoa |M1 Hﬁmﬁﬂ%’ o
Geneti ¢ badkguoku . ¢ aoraicheN., Hamadagc). deaicdashiavVenTydo ahdathy Moraichi, mamar y

| esions t ha%ongﬁYPhRRatigr?sr onr?%’WfL@geE ngﬁgéﬂ?%%/ fc ﬁﬁ@k%&ﬂv&ﬁc devel op an

aver age of ly S per “nouse asl as per nouse
within 1 20MdEatonstoh AR egene @A@W%bmgémmerﬁe‘vé%ﬁ%p{omf 8Ge of 1.8

manmary t unedtboes. Q2600) pesph as7aE0GIRES enssen WS eBorRA. Heigtget, LN, anfar di f f
0, oo AR Bl i S OBl i ot

devel op both enocar Cci noma | astic | esions
in the Fvsmnmn UMmaq @ée%sarﬁanéer dwa@/gemﬁéaow@mméMé|Apéocr0afvs coli

hyper pl asi a@1,0)/ raaed0ersnsaght /9. inVsein brsasReancereBge/ouknallor Caneer. Car diff,
R D Ge”et(EBPBf‘%\%‘g%w&’é’r%saf TRGE Sh Zeélﬂfp?e%pc%ﬂ?ibh% ¥h%oap§$mlﬁl¥estem Swi

hyper pl asi a cts suscepti EI lity to
manmary t urls @Omlﬁy/pé'ﬁ%héépléglqaﬂymmrﬁp rﬁagtéancers in humans. One of

the unique aspects and strengths of this model is the ability to generate mice
that develop multiple types of mammary hyperplasias and carcinomas, often
within the same animal. In this way we can test the uptake and retention of
NM404 in multiple types of hyperplasias and tumors within the same animal.
[Para 192] Polyoma virus infection of mice leads to the development of
numerous tumor types including mammary tumors. Endogenous mice
expressing the polyoma middle T antigen (PyVT) under the control of the
mouse mammary tumor virus LTR (MMTV) develop multifocal mammary
dysplasias and tumors rapidly. Amy Moser;Guy, C. T., Cardiff, R. D., and Muller,
W. J. Induction of mammary tumors by expression of polyomavirus middle T
oncogene: a endogenous mouse model for metastatic disease. /nduction of
mammary tumors by expression of polyomavirus middle T oncogene: a
transgenic mouse model for metastatic disease, Molecular & Cellular Biology.
(1992) 72:954-61. Evidence for /n situ carcinoma can be seen as early as three
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WO 2005/ 084716 PCT/ U82005/ 006681 Cancer Research (2001) 61: 3480-3485.

Al veol ar hyperplasias are precursors to the adenocarcinomas and the
squanous nodul es are precursor lesions to the SCC. Thus, by manipulation of
the genetic background, mice that develop nultiple types of hyperplasias
and car ci ndP8'¥¥Y’1he generated, often within the sand®@WRENS6RE al veol ar
hyper pl asi as resenbl e atypi cal IobuI es (type A) comonly found in sanples

from human vbée@@&if&&ge%fﬂi i(bO%IRwa&)an@rwr Mémimargsumo®s bRRas Haglycanparakd ve

pat hol ogy qf mamarﬁ \ ogy of
human and rmfu%Lé marrmar I an (ﬁ/d%ﬁ&%szi\?axeedngggg%c\éﬁ I’(E]&;ﬁ/l‘fé%(zleopI asi a.
(1999) 4: 1ldw mice Cf%@é%o a%LyBP@ameF%m}!Céﬁloaﬁén B8 BngowitBin P é)ﬁﬁeEFftﬁus
breasts or dppenbehceasftthalpatiraas/ tubiaadiifstet, WonenVoyerf ., lwidlashs, danduller Wi | e
SCC i s not u y tyyt f . n type
SO, 15 1oL 8, MARUEbYAR, G bRl WByrkDE 5. HERGABLER, o FRREP

APCpat hway "BP¥s& sifada harbeiing 9eprua stodifiers & namgidy semof ageod Apgesand at

t he APC ocusewistdtReproasessibeveleatiGtatocof pbred hiseberins hm@dm'gryamne t han
Fur uchi - 7 0ANE BF Fnah Il Elinar e of pHSer Mo mERaRRsgy Pl P ol emati o
mut at i ons oF349g6 ﬁ\‘lﬁtg efié G40 g frhﬂﬁyt SR HYEe @W‘é‘?éra@(gn'ﬁf’ﬁ% fofut ati ons of

t he APC gengmetiadtdifd ﬂﬂiﬁh’},m@rrye@mtceﬁaAQWm th&nggdoan ridl gahetdd badkafrbohdgy .

(2000) 156: a.'life]c?sgzﬁng '(.%%rg(?wglﬂ‘ﬁor N{avelgﬁﬁlg t 4hd ITM'ELQ?EI Rg&/aﬂ%ted

Ander sson, YPOSi S bet'a- cat eni n
signaling ih h%lNﬁMe'brTevaWt“'%@ﬁcMrv MPW@W@W@M‘%?”%%M%BW' Pyl s col i

(APC) / bet a-thaiteni Kl Wi greatifiagtiom oh iied icaststeans Rarbdrig g]@tﬂtnahodfﬂef‘ancer :
(2000) 36 Frdfiafifyry Withr dor 8 101 héabians P&{;@#ega@,ﬂe?&eﬁtm&m%fm ce

will be no cuI ar oI 0og cancers i n humans.
One of themérmcqa@uaggér@w é«wogwgeg@neﬁg reRaHIRrSONBaaIMary WREOrASEQt y t o

generate m@@sertahatmé@mmppmglr@ssmfﬁ /hypwcehcévamgs) rype4@lasiags, and
carci nomas, . af; ﬁ\?{ﬁtgkg %{E nearn e”r%}ce I‘Eh ghﬂé\y&@é’od’}’@e SRRudgPt the

upt ake and ret en I%g) asias and tunors
within the d,%(ﬁ{@mnmeyVT ¢atn mlaw wu@ mﬁm@efs phtherS !suﬁars@é@r@l Yo the

devel Opm%‘ntpmj‘sphauaﬁrrmstoumrnatsymTSHtch t@gpr@cmmaryd btﬁ@frﬁ Endogelnou?
the: mouge MEAR E s SR BTk’ el Geled oot Blod M5 gPRRSE" ©
dyspl asi as @neet mﬂbasgafrlamHaysgwqmwgéfraf@ry’astcaﬂrer MeAaHass, CWCED and
N'Uljlmer . Wrrggnh@ﬁmm@%g%he ggrz%?rﬁi wvr%%et\yuea@mrﬁ@ﬁsmf@fgulgiqzmea@gaw rus
nduct i on QTR e ach iy n BB A ARty VBRI Sulhir e
oncogene: andtMuHeigdhile Agbviséomatigie $r@rfamﬁva>§ttmqsmedﬂ9é%em WBIMERIY ar &
Cel | ul ar Bitahfi¥genesis. Activation of the Src family of tyrosine kinases in mammary

tumorigenesis, Advancesin Cancer Research (1994) 64.111-23.

[Para 193] Imaging Studies: NM404 (Fig 3A, 100 ug) was radioiodinated with

125} via isotope exchange in a melt of pivalic acid. Following HPLC purification it

was dissolved in an aqueous 2% tween-20 solution prior to tail vein injection

(15 pCi/20g mouse) into 6 female Apc¥n/+ mice. Mice were anesthetized and

scanned for up to 50 days post-injection on a modified Bioscan AR2000 radio-

TLC scanner (1 mm increments at 2 min acquisition/lane and 1 mm high-

resolution collimator) and also in an ImTek microCT scanner (390steps) for

anatomic comparison. MicroCT images were displayed using Amira software.

At sacrifice, mammary glands or excised tumors were imaged ex vivo, lesions

were excised, weighed, and radioactivity quantitated. Lesion samples were

submitted for histologic classification. If necessary a long-acting CT blood pool

contrast agent (BP10), developed in the inventors’ lab and suitable for long
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(1992) 12: 954-61. Evidence for in situ carcinoma can be seen as early as
three WD 2005/084716 PCT/ 1JS2005/ 006681 weeks of age, with 100% i nci dence
of mammary tunmors by as early as 5 weeks of age. The tunors are prinmarily
classified as AC and/ or adenoacanthomas. The m ce develop multiple

met ast at i cMO¥PHRL’IPn the |ung within 50 days of the aRffebs2807¢86e8f t he
prinmary tunmor. Lifsted, T., Le Voyer, T., Wlliams, M, Miller, W,

Kl ei n- Szantmicré@T acBurittom tllﬁesHvas mrwttédﬂJMthvenKusIWprldiQBtC[f scaainn@urof i nbred

mouse SUI aidiaePgs BoLig: GERGY S TR L GLs BB, EHIRTp Age; 0f onset and

metastatic progre cation’o housSe Strains harboring
genetic 4’?@95(3@0%%@5951'&%{ age of onset and netastatic progression,

][nt J oI tC[amtaersm]( 1RERts 7ahd @&Quésnoi{hw;shmeélelsmeu@mwaiemy@efm@std: nmodel
or netas Ly _c PG

backgr ound rﬁé@h@@ﬁés r%gﬁq%%rﬁ %%n}aé’n%}db‘ﬁ'eve aTr??eﬁg g%%@% gt atic
spread. Liftesame mousgelmitdgldmaging ragults warsNMg04 (IE/lﬂ 18r1 8)\/bave|§|h@wr|1. Szant o,
Aﬁ. : Bue}1 ow.tnI@ngl-hptaﬁeg>2bl9«5rucﬁ:,re/gi<and/\brdld@gud fFdtemtio®m af spabmdonpused
strains harQorin ne an
metastatic r%g %¥ O&(ﬁ’g&gh;’ﬁn n of %M%@% Zﬂgqoquh %ﬁ%r bori ng
genetic m)dpflﬁl maélomanmaﬁ%r@plduhmkgag@nd)fadI@mwtvmmm@gtsavftr@l gavsginessi on,
Int J of Can@e@nd(glﬁ%ﬁbnﬂg?tr%@o&v c|Ianta$1cebhasé mmmaayu%femsémeto

enerate mce w Wer cC se of tu (0] associ ate
O Th menberdig b R R Ao Bnde U hesa R PR AR Bl a4 25 O F o
SHC adapt erTynex etantiad of N 404 pepsigsgtiar 5@ dagy, thmkdenermmed_studnd I\/UI | er,
W J. Tr ansgﬂiwwnmmmm dfd REERThIizE& HYWRN e 1B A%tleaGh Sl adBrn@msns pedel s of

br east canc asta nce esear ch, 199 71 88.
breast cancelnTHARIAH Sn FR00Elcq 4567 BT Ncr S TARgREE Donfeie Jaﬁan or ast
tunmors. AmpPIRBeedE «mct nm@cason lof allanmmalry étrmow(FJg 18k tlil pidtegxaractpnt he Src

fam |y of téffcpﬁjtﬁ%q&bﬁﬁﬂﬁﬁc'aﬂaf{@m@‘rwmdrl’cmﬁéW@&ﬂe@l thé@fﬂéln%fdh&d%uoftyt he Src
famly of t @van es in.

\éroshg ss %eg it pREent 2 X@t HD ene% r Viors"
Research (2 43 Ofiai VIt PRERIT £G4 RiupeEr 2P N BEF U)gb was
r adi oi odi naledid:uhhum studisg, NM&OﬂsarmD@ptmtéwemmtgboilmdiambletlmmatpd\immc aci d.

FO: | owi ng HPd{ﬁlaQ"éélli 'bﬁ%b@&n'ets mé¥aB o3 QFa\b%‘éd'uﬁ té&&%ﬁ%éﬂg%ﬁ@%en 20
SRt CRESTIN TR e it
post -i nj ectartmhwmaa xendigh afe duBioo swede| ARRDG M edddi date TIMDreowem @il it mm

I ncrement s (ﬂEpI%Y@a SelREAV ahalp%{oln eg r@mt.émw rhhgnnawy%m&glmmgol | i mat or)
and also in an m cr oCT for nat omEﬁ conpari son.

M cr oCT mai?é’é‘%oé’soﬁugﬂ? @7'88"- %.%‘S“ﬂﬁf%&ﬁ%"t pglate f“tgété'? fice, manmmary
gl ands or edeinpethtbusrposypser e i maged ex vivo, |esions

[Para 196] H. Example VIli: Specificity for Hyperplasia versus Neoplasia in the
Apciin /+Endogenous Mammary Adenocarcinoma Model

[Para 197] Materials and Methods: ApcMin/+Mouse Model: This model is
comprised of mice carrying the Min allele of Apc (Apc¥n/+ mice). This model
offers specific advantages over xenograft models in that female ApcMin/+ mice
are predisposed to develop mammary hyperplasias and carcinomas and
intestinal adenomas. On the C57BL/6) genetic background, about 5% of
untreated females will develop a mammary tumor by 100 days of age. Moser
AR, Dove, et al. Proc Nat/ Acad SciUSA (1993) 90:8977-81. The incidence and
multiplicity of the mammary lesions can be increased by a single dose of
ethylnitrosourea (ENU), a direct acting alkylating agent. Treatment with ENU
results in 90% of B6 ApcMn/+ females developing an average of 3 mammary
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wer e exci sed, weighed, and radioactivity quantitated. Lesion sanples were
submtted for histologic classification. If necessary a |ong-acting CT bl ood
pool contrast agent (BPlI 0), developed in the inventors' |ab and suitable
for long WD 2005/084716 PCT/ US2005/ 006681 mi croCT acquisition tines was

injected i WPAWEHBIY y prior to CT scanning in order t8CEISEMIN6HS1p| ood

vessel visualization. (Fig 19). Wichert JP, et al., Radiology(2000)

216: 865- 871squdrasus téll aactihd mas $EIONbutlfevws hypetplasicslesiningueithin athddys

hyper pl ast i Geo "TBANBLY,{ €SI ONS, nmammary car ci nonas, and i ntestinal adenomas
develop in ﬁ nouse. Initial imging resul iﬁ NVA04 SS 7,
have shown wg"ﬂ'?ﬂ?ﬁ?ﬁ?ﬁ@ﬁﬁ@%&@%@o@@/%& ‘gr‘i teReYe AP OHPS A aII

spont aneousmanmagy s omscihao oaselopnFongxameor, ZV]BEBﬁmpcMmm&ethrmlcél t hough

tumor 1ocabhadbh of RRPER 3¢ bangﬂmrh gh&geg,ew%a%%ww%g%%lﬁéé&g ef OF

several days In cl earance
anal ysi s of m%ﬁd‘élﬁ't'f‘\ﬂej-o G?st@f Hﬁﬂfm%e§ﬁl-ﬁd’l‘%§at4€é M e 6Y@§8r?@eav8fage of

met abol i t es1Bthantmpar ®imho NNHH10.6 Hypepplas ik et inosu 2f MEdédARpelegget €d for 50
days, the p&gﬂﬁﬁehﬁ'ogg%cg} kgé’earfﬁ‘ﬁa‘tgi ?%1 P4 1Qisd R\ oG B&?EBBOWEVEV In

i ntestinal enoma g uentl’y Th théese mce g 18)
M croCT i rraéé’§””f‘]dnf‘1'¢¢réGV%|ﬁé bgipaBamerRr s AECHECAdNACaEAdRrPHAS 6AC)al | manmary

tunmors ( Fldg[Phsaa 19B] piagxig sidiesn Nmnd4$ﬂbsaaqwem udIRNES adbioslirmted withror
t1ssue I ndl t C ent
conpound. AS%L\?IQ %&%h x%hgﬁlg%ﬂ?%%éﬂewlgw\ﬁﬁé adig! 'Fl)ll(?\l??ﬁ‘@ Hﬁttceg Wn&ﬁ'@&g
appar ent | y Ws fissabeidi inean apdeqys h\a@%ZfOriﬂwtl%mr tedpil ¥eiplipiestenmes

met abol i cal (15 LCiARPGIMbDSE)URTS 6CehlaldTapbranemice. m@@o\Jeu@Iaaeahew&ﬁén&as
Cant 2y &, obEkitedol Wi 20\ Yol RRLER on SNbdHEA R HEARHBcpolrdERy. Tode! o

exam ned to pro
retention bYLaaawwrer (ﬂuﬁmmqrﬁ:mﬁm%at %m@a%@ém@m/Mra%aénml highit d not

| ocal i ze i nr&eaafdratadnatbesdrnd@ko imden@mak enisrdOr Y@thner B odscapy)ifer VI I | :

S ficit
Ngrerrcr:arglckdgné%ar Cl %gf{ﬁlaﬁggﬁ Wﬁfvat er IN%%%L g‘?léd@ﬁe{h@%% “‘iﬁ%ﬁ&%a Eﬁﬁ@g OSZI
Thi s nodel A§sagdifsy MAANGETY glansdscarerised WwRorMweralimaped 6x Vi (955em n/ +
mce). Thi smwl@;kcns@i [fesighepeshd radiashpidy afestiomed. x@m@rsampldmﬂaies in that

femal e Apc i nd
car ci nonas Ng.élb Eosrﬁ %taqqgggeci%%aﬁgc tl%ﬁ ﬁ %%%%é{r%gqﬁ% acé Beﬁ_ﬁ gr ouﬁd
about 5% of coratm&t@@teea (BR2AI develpped Hethel ippertorariamay tSUFféF”ebf)WiQHﬂ days of
age. Mser mi@toCiPormguistionltimb¥ aas WktteAGAttaE o UdB A fidOBLTIRaKARG-81. The

| nci dence aggder to assist in blood vessel visualization (Fig 22).Weichert JP, et a/,,

Radiology (2000) 216:865-871.

[Para 200] Results and Discussion: This model is unique in that hyperplastic
mammary lesions, mammary carcinomas, and intestinal adenomas develop in
the same mouse. Initial imaging results with NM404 (Fig 20, 21) have shown
striking uptake (>20% dose/g) and prolonged retention in all spontaneous
mammary carcinomas ranging from 2-15 mm in diameter. Although tumor
localization appears rapid, background radioactivity persists for several days in
liver and gut during the body clearance phase. HPLC analysis of radioactive
urine and feces indicated the presence of metabolites and no parent NM404.
Tumaor retention of NM404 persisted'for >21 days, the predetermined study
endpoint. NM404 did not localize, however, in either focal alveolar hyperplasias
or in intestinal adenomatous polyps found frequently in these mice (Fig 21).
MicroCT images confirmed the presence and precise location of all mammary
tumors (Fig 22). NM404 apparently is metabolized and eliminated from normal
cells but becomes metabolically trapped in tumor cell membranes.
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multiplicity of the manmary | esions can be increased by a single dose of
ethyl nitrosourea (ENU), a direct acting alkylating agent. Treatnent with ENU
results in 90% of 86 ApcM n/+ feral es devel opi ng an average of 3 mamary WO
2005/ 084716 PCT/ US2005/ 006681 squanous cel |l carci normd’é%r but few

hyper pl asi ¥A8EYBALCwi t hin 60 days after treatment. K¢ 520059868 br ound can
affect the incidence, |atency, and type of mammary | esions that devel op.
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Radi ol ogy(gz%gk)ﬂg éé{@i%ﬁhciqﬁéﬁ%g ?Fétgand ngcusm on: This rmdel is uni gue
in that hygeasi4 dWeM%aﬁym@s%h%spenamr of reuFiBe hemes celhfines nt est i nal

adenomas davaldmg m\epat-he(heaammm)um26l(nmrbr@dtah adxgiongraiesmb), andi TSHANMA04 (Fi g

20, 21) haK re%gpwenéctarﬁle%g%ﬁ'@%ﬂa&%gg%ﬁo@% Qésﬁggw\mp%@»eﬁea ?és%?t' on in

al | spont aneous
Al t hough t H&tH9 aICQBHP?&%R'|Y0Waélﬁbl§dﬂ§("ﬂ%1'ﬁwiar Berhes) shatevalidtesaldil pratpin
persists fattigieyasinlg dlflysrdstentd wecrophide geddetyahd @2 duearhnayveck@RL@NCe phase.

HPLC analy Seferlinkale 02%1 X ) pURKRR, AifnbEeapuiddhend edpblivanbsaspes of

met abol i tes "an ntion o
days, the byg@@@yemwf@gh §xhihjts higher Ievels of uptake and ellmmatlon of NM404

and thus likely has lower PLD levels than other normal tissues. For the
Amplex®Red assay, total protein was extracted using a detergent solution
(Triton-X-100) and quantity of PLD compared to a standard positive control.
For PCR, mRNA was purified and converted to cDNA using reverse transcriptase
(Promega). Conditions for amplification of cDNA for real-time PCR
included:(94°C, 30 sec; 65°C, 30 sec; and 72°C, 30 sec) for 50 cycles (iCycler,

. iQmix, Bio-Rad).The primer for PLD1, (sense) 5'-TCTGGTTTCACCCCGTCAGAA-
3", (antisense) 5'-TTGCTCATATCTGCGGCGAT-3', was used. Product was
compared to a standard cDNA (GAPDH, Biosource) diluted from 1 ug to 10-7ug.
All assays were performed in duplicate.

[Para 205] Results: PLD was quantitated as shown in the Table 3. Both PLD
protein activity and mRNA levels were significantly lower than normal liver
tissue (p<0.05, T-test) in all celi lines.

[Para 206] Conclusion: Both reduced PLD protein activity and a decrease in
PLD mRNA were observed in murine tumor cell lines. Thus, the mechanism of

Page 53 of 91



endpoi nt. NM4A04 did not |ocalize, however, in either focal alveolar
hyperplasias or in intestinal adenonatous polyps found frequently in these
mce (Fig 21). McroCT i mages confirned the presence and precise | ocation
of all mammary tunors (Fig 22). NWA04 apparently is netabolized and

el i ni nat ed W?g%’/ﬁ%‘ﬂ?al celI's but beconmes netabolical | y PEFASHEFG6A1t unor
cell nmenbranes. WO 200'.)/084716 PCT/ US200S/ 006681 Concl usi ons: NWA04 has
di spl ayed sddledtivag etemidsn afNdM40s may My Rle t@aideateaaadn blwrbreakepograff t t unor
model s exanmfags Fb§/ ﬁgé.e-DMéa%%W&D é{\HIJnﬁ/ dn'thnﬂir%ﬂé@éfmf $6168tkkGand. :
pr ol onged retentll n by ngamrar_y adeno- a squanous cell carcinomas in this
spont aneousMPlfeBiariagst for @nti-tHMet 299481 i ze i n associ ated focal al veol ar
hyper pl asi aParr207} eItblea? adenomat ous pol yps and thus appears to be
selective for malignant tunor cells. |. Exanple I X: Mechani sm of Selective

Retention of NVAO4 |Introduction: Certain phosphol i iog et hlqur)r_‘s)fnal oggz, such
as Nw404, Gfletistiectively rBRPHRIGIMVRSIHIYY many t"?%[g@ B9 % 0.84M% for a
prol onged tinme. The invent ofhsUghruybsceanae fvgl uat eftbel kBsAIN sm of sel ective
retention of NW04 in tum)rprqﬁgln Lp}si ng both an enzymatic assay to eval uate
the activity of = phospholi pase ?ELD) protein and_quantitative PCR The

i nventors 'ﬁ?/%t hesi zed that3Peduced | evel s of POPin tumor cells results in
a decrease €6the ability tn.8metabolize and excrzede NMA04. Methods: Single
cel | suspenﬁg/gns of murine tymor cell lines inclyging hepa-1 (hepatona),
CT26 (col orectal adenocarcinoma), and TS/ A (breast_adenocarci nonma) were
anal yzed w '}‘Wr‘?wvﬁsays: (1)1‘}&ﬂ'pl ex(r) Red assay,12-%|si ng a comercially

avai l abl e kit (Mol ecul ar Probes) that evaluates PLO protein activity using

a fluoresc A&7 opl r ant { tatd R termne the
Cevel of - PLLARA08T b BhEmpREK Thahekde a@Blles R eiboBhil Murkl ¢f T 1F |
whi ch exhi pMammary tumpgMadel of |pt ake and el i mination of NMVA04 and thus

l'i kel y has [Parse209)-OMaozledd fortNidn0 o Tinerapros ol : tAilEmlmga.loFgFteHmesurﬁnpll iex(r) Red
assay, tot i s ¥ i pton-X-1
00) and quarEseEa T nBEAE ChiesH RhcRafREIE Ry 3R sbpBle tHmbP o
NRNA was puttHeiegdl BRdnedels iseddor naging siudisg SHEf@éf@én CPAFRBIADE ase
(Promega) . iGosdhbl omsiorowhidiplsddllydeadro oie dEMNA dfaheragiinal.i imeordeRto

58080 P g i 5 A e 0 e

(5! -QT/(c::lrge’TmfAm@@ttGmArs i hopemef ksreasingthertifesnampAtivertsmmeidosdring | was
used. Produiceyds. M3@pansdedently &besrdiamalcBINA/G GARRIde vBtofeonaiee) di | ut ed
from1 Ng tes %’/ZB?(BR)%lce?Sﬁ?é?esﬂﬁfneg Qﬁﬁé 4 r)i?/%/ﬂe%ﬁ)é Fn%’et geveloped
significantly more mammary tumors than did the B6 Mjn/+ mice (P= 0.016), an
average of nearly 5. The number of mice with tumors and the time to first
tumor were not different between these two strains (P=1 and P=0.06,
respectively) (Fig 25). The increased mammary tumor number of the BRB6 F1
mice may be due, in part, to the significantly longer survival times of the hybrid
BRB6 F1 AMMin/+ mice relative to the B6 Min/+ mice (P=2 x10-7).
[Para 210] B6G and BRB6 F1 Min/+ mice were very similar with respect to the
mammary gland phenotype, but quite different in susceptibility to intestinal
tumors. The B6 and BR strains can be considered sensitive backgrounds for
Min-induced mammary tumorigenesis as the mice developed a large number of
tumors within a short time after ENU treatment. However, the BR strain carries
dominant resistance alleles at modifier loci affecting intestinal tumor
development, which may prove relevant to the proposed therapy study. A
comparison of these strains is presented in Table 2.
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Results: PLO was quantitated as shown in the Table 3. Both PLD protein
activity and nRNA | evels were significantly |lower than normal |iver tissue
(p<0.05, T-test) in all cell lines. Conclusion: Both reduced PLO protein
activity and a decrease in PLO nRNA were observed in nurine tunor cell
lines. Thu¥? ¥t¥8thani sm of WD 2005/ 084716 PCT/ CS20857'0G8881%8k| ecti ve
retention of NMA04 may be due to a decrease in the breakdown of NwW04 by
PLD. Decreased PLD activity |n tumor nay serve as a _ potenti al m)l ecul ar
target for arPleguRptetichydegaund affeepmammariond mfestinaldymor dvejopment MM 50t i vity nRNA
(Ng x 10-5/0M% pg (mJ fluorescence/ pg of total cDNA) prote| n/m) Hepa-1
3.3 6.2 CT26 7.8 2.4 FSHA 24guaief NBrikal Aprgefof | gy o) 1MRanpl e X
Therapeutic attti bfifles Tt Enddiihitls EEIAe bBIRN Yod ok Magfhrevbdel s for
NVA04 Therapy Study: Although long-termsurvival is not essentdg for

i magi ng studices, i4 is advant agexmes for@ehe preaposed thewapy 8¢8i es. The
nodel s used gi ng studie ffer om ¢ mta nt esbi(sals) t unors
whi ch usual Iglg%ea(rj@to th% deat 9+osl1Eé the7gél)l nalocylﬁg ordgl%t%o |nc:re;’;1g e the
nunber of tmrﬂé dével opilng pet2#4fduse 18A deckri¢dde t hd2atinber'” of' ?nt esti nal
tunors i n hop&Gmibn oh MGiie &%He RYstiieh@2 hitfves pan patsiighe t unor bearing mce, Dr.
Moser has rmjeycn%c@%ggmex@s oBQch Mai hits BAMES ks RmdlQ0R W&e refisa VRBICd] ( BR)

m ce. The revgtdxibteuwﬁngRBﬁ OﬁieaMSﬂﬁﬂbedffW@dmm ! E;rgmmomle;hd@mefrz%bdﬂﬂw‘g Frlglgé\lmant ly nore
manmary tu gl geropspI ol ige . of nearly
A i S e, DR T i, of

di fferent bahtvesIinddeGRes ke ribnk83DNS ( P=1 and P 0.06, respectively) (Fig
25). The increased mammary tunor nunber of the BRB6 F1 mice may be due, in
part, to tHeAS %ﬂrﬁf|%féHle'S}arIYdﬁg?@rm%BFW'%YV”{HW@%#“ fHe Miger iHa” BRB6 F1

M n/+ m ce preliatinarg d)«pehhﬁerB&thWth@tW{(PFR)omliﬁes?h enddfyemods BRBEBG-1 M n/ +

i t but
QU Lo di £ f T rr?"éageé‘%ﬂ”t?ﬁ‘w : ﬁ@%‘ﬁ R i i

strains can*BeNMgR4ider §Bﬁém?99@ OlS‘aQ: ieriBiosern ARCROPHadd4C mammar y
t unor i genestanasr (Tehalp'pezja/vdhvrﬁ@lﬁ)pésblatlbral‘lgﬁnﬂttliibﬁfat@rf and 2-D acquisition

and analysis software) at 1, 4, and 7 days post injection (Fig 27A,B). Each
animal underwent microCT scanning (Fig 27) on day 10 prior to euthanasia and
dissection to remove the mammary glands and associated tumors. Focal hot
spots correlated visually with all tumors on ex vivo Bioscan images (Fig 27C).
Although lymph nodes are visible, no radioactivity was associated with them
indicating a lack of tumor cell infiltration. The main tumor in Fig 27C was

histologically categorized as an adenocarcinoma. There were four mammary
tumors in both mice and all were easily detectable in ex vivo Bioscan images of
the excised mammary glands.

[Para 212] Radiotherapeutic Potential of NM404: During the course of recent
mouse tumor uptake and retention studies with "imaging"” doses (15-20
HCi/20g mouse) of 125|-|abeled NM404, several apparent therapeutic responses
have been observed (unpublished results). In an Apcn/+ mouse mammary
turmor model it has generally been noted that tumor growth remains static
following a single intravenous injection of NM404. Some of these animals also
lost all hair above larger mammary tumors at around 8 days after injection.
Moreover, these mice also get intestinal tumors and usually suffer from
intestinal bleeding resulting in severe anemia, which renders their feet white.
Dr. Moser noted that the feet of these mice had reverted to a pink color around
5 days after a single injection of NM404, Upon eventual dissection of these

Page 55 of 91



tunors wthin a short tine after ENU treatnent. However, the BR strain
carries domnant resistance alleles at nodifier |oci affecting intestinal
tunor devel opnent, which may prove relevant to the proposed therapy study.
A conparison of these strains is presented in Table 2. WD 21111/084716
pcT/ Us2111 157 10148E¥1  Tabl e 2. Genetic background af f eREYUSAYPSH  and
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(I;?LIOPm nary M6y aqgﬂﬁ'%tegmﬁg%smg%umw |HKtj|‘?|s§Jro¥8£é£?ﬁ1 M\%n%;ans SD
experi ment mf)dseﬂ 58t PriASas Y Be'ﬁmQégaﬁonmgm@ecr%n%reh%%%domw |+
nmouse br eastnélysivifsr tHisagant mbsieneo @stimaee ite druel ddicthkrapeiun) poitdrtial.

1251- NVHO4 (5, BGS). gjﬁ%.ee"g@ees . Spfd) 1188 Bhossanc ATRAN% X adi ok C

scanner (equi ppe acqui sition
and anal ysi 8ne@vtafkkey p&»p an eMisdpg, mder@yﬁéd%ﬁust@ﬁﬂécfprt-ma@psg 27A, B). Each
ani mal undeexpaimeherioGhiccainntalg. (ddige272A5 alRodd@fordd tigrapeutio eut hanasi a and

di ssection FF?%FagéE‘PL‘é%cE 'A? w@f‘%ﬁ‘?& % @J fﬂ-ﬂn@ m‘?j K QHa%teﬁgP%ﬁQ{ s. Focal hot

spots corre x VIi'VOo oscan |nages (Fig
27C). Ath8 hekppy H"Bﬂl?é‘t%r i Vi‘%ﬂrﬁﬁ@'ngrﬁ%ﬁeﬁm%c?|W|dley“W&§N%(§§@é| at ed

with them irrwtucméd Rgthas hisakamdodsusiuant@ld cdlinf ahd reatunedr: cdrhenpstam grunor in
F9 2TC was opBbShBE et FAhBIOELRSAs, AR RASIOC BhEI Do HIRIA ver @

f our I'n ex vivo

Bi oscan i rragfégwﬁto tecotheE; ?é@rdﬁrﬂ%}ﬁw@faﬂt%aver%tldﬁﬁéP'éﬁéﬂlttp@l)%%-‘ent i al
of NM404: Ddppm@ching GOUtrAEn QfiarheeNbne BPHEEMideNRe WRH oepansk Rat Rbkiedn

studies wit RJMddEaQqugqe g?ﬁse? n(elt%c Q/e unlabeled NM404 in an equal mass dose. The
mouse that had received only the unlabeled compound had to be euthanized 20
days after injection due to both tumors reaching the termination size limit as
defined in our animal use protocol. Both tumors in the '25l-NM404 mouse
regressed dramatically and unexpectedly over the course of several weeks (Fig
28). In fact, the tumors of this mouse never did reach terminal size and the
mouse was actually euthanized after 90 days in order to collect histology
sections. At this time, the center of the tumor had become necrotic while the
peripheral rim appeared somewhat viable. Histologic examination confirmed a
necrotic center and viable rim. While blood supply factors can contribute to
such observations it is also possible that the photon emission from '25f resulted
in poor electron equilibrium at the tumor periphery resulting in under-dosing
of the "rind" of the tumor. This electron equilibrium issue is critical in radiation
oncology. Photons travel a finite distance, determined by their energy, before
interacting with tissue and exerting their biologic effect. A photon with too
high an energy can result in under-dosing of the tumor nodule periphery, as
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pCi /20g nouse) of 1251-1abel ed NVA04, several apparent therapeutic responses
have been observed (unpublished results). In an ApcM n/+ nouse manmmary
tumor nodel it has generally been noted that tunor growth remains static
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tumors in the endogenous model proposed herein are peripherally located in
the mammary glands and thus should not represent an immediate threat to the
overall well-being of the animal. Since organ toxicity is also one of the study
endpoints, the reaction of the surrounding tissue and key organ systems
(marrow, liver, kidneys, bowel, brain, etc) is assessed. Tissue distribution data
and actual dosimetry of radiolabeled NM404 will determine its optimal
therapeutic potential. It is possible that different isotopes will complement each
other in the therapeutic setting.

[Para 21 5] It is understood that the examples and embodiments described
herein are for illustrative purposes only and that various modifications or
changes in light thereof will be suggested to persons skilled in the art and are
to be included within the spirit and purview of this application and scope of the
appended claims. All publications, patents, and patent applications cited
herein are hereby incorporated by reference in their entirety for all purposes.
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l\/\
/
HzO(CHz n
Y—CH O

CH,;OPOCH,CHy—— 7
o
where X is a radioactive isotope of iodine; n is an integer between 16 and 30; Y
is selected from the group consisting of H, OH, COOH, COOR and OR, and Z is

selected from the group consisting of NH2, NRz, and NR3, wherein R is an alkyl
or arylalkyl substituent.

[Claim 2] The use of claim 1, wherein X is selected from the group of
radioactive isotopes of iodine consisting of 122}, 123|, 1241, 125|, and 1311,
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O I (CH2)" Oi OCH2CH2-Y O where X is selected fromthe group consisting
of radioactive isotopes of iodine; n is an integer between 16 and 30; and Y
is selected fromthe group conprising NH2, NR2, and NR3, wherein Ris an

al kyl or arylal kyl substituent; or x H20(CH2 n Y-CH O Il CH20O i OCH2CH2-Z .
0" where X is a radioactive isotope of iodine; n is an integer between 16
and 30; Y is selected fromthe group consisting of H OH COOH COOR and
OR, and Zis selected fromthe group consisting of N -12, NR2, and NR3,
wher ei n hSi al- keyl [MYAP y ty tUER h§haim 21 The use of claim
1, wherei S'%nﬁglse@&% P?S}%‘?Lg' lgrhgﬂgﬁo*wr aéllogactl'i ve i sotopes of iodine
consisting of 122(, 1231, 1241, 1251, and 1311. [Caim 3] The use of claim
2, wherein X is 1251 or 1311. [Claim 4] The use of any one of clainms 1 to 3,
wher ei n ti§daipnd$phol i phel usetafeany enedf ghrimsdbphashwhetaiadbeywhospholipid

PQSEBEZﬁC%’%@“*‘Saéé'-ﬂﬁ'?ﬁéaﬁswnzﬁggfgr'.%'J%S%hs%?s'wgri‘-é’-%f-gf-- L 8- (p-

| odopheny'|°}18@5\sa¥l§§¢t1ad2’swﬂﬁkt -ﬁmpaeeaiqt-cg-rw?%swmcﬂri @8—%?@. n
izLOdi/\Ee i slddnphhaylbotmd@_f:ya—zaoi-mhweleateglt/eelmaBG?h@isFTb)chEgaehWeﬁéincI aim
, erein the. pho i -(p-_| odophenyl ) oct adecy
phosphoch'{)&ld}irhr:ee'sa'ﬁda&hfgsrhg??fé}a%%étﬁ(%ﬁo ¥ use of the phosphol i pi d et her

18- (p- | odophenyl ) oct adecyl  phosphochol i ne wherein iodine is 1251 for the
product i ofr|§im &) Phar MageYisieCEH clafrR R hd e th@bhb3IBhblipfd EBfEr Rf1 8-(p-

subcut aneous uapous cel] carcj noms,
lodop gny )octadecy phospfwocl?c?line and X is 131},

[Claim 6] The use of the phospholipid ether 18-(p-lodophenyljoctadecyi
phosphocholine wherein iodine is 2l for the production of a pharmaceutical

composition for the treatment of subcutaneous squamous cell carcinoma.
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