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agents developed thus far for oncological applications have had only limited
application.

[Para 7] For example, one of these prior art compounds, 67 G& 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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[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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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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to @?&Hﬁté’%‘s@%cﬁ%&?e’\‘v@ﬁﬁ& W58 FOF AR)CE MRS (’ﬁé@@t@i 1C7, The

gressive nature
rokemfs%ﬁTsé@wmg HﬂéSﬂwléatedy%faﬁ&cagmﬁwen g mfp@/'tq@ng tumor
SRO@fet @ cKéth@tHeV@pyV esyeieh lopWeldheAbest &b, [»OERN Orco/ (2000)

1 8%@‘?@?2?@ ?%ﬁltrﬂgg > AVHI NP 2Tl PR [ L PR ACAD ]ofﬁ‘o?@%bg)é?'i‘éeﬂaw
1695at Radiatidaytherapyvieas aweilcegprablishedselerisdheytreagnenpof breast
calBd®dud diR ﬂéﬁh@'s‘é‘ﬁ@ltW'é* lﬂﬁng's@ga%‘iﬁ@e\l\ﬂatl Iiuﬁ’(cﬁ@stncludmg

IR A TG R R/

Rodesbant S.nEamcdraPriccipfesestt Prctice tafdmcdlogy,opth edition.
Phﬂba&?ﬁ\% @S%(ﬁ‘@;ﬁco&l{‘%ﬂz&lﬁ%ﬁ%%l|<|F'3926pg E‘Ef'ﬁ%”m Af6gd. The

m@fettwnm I@ﬁécaétoncﬁ%rra@taélﬂnzlatbrsaswam@éﬁ aérafﬁlvge'&weatment
foh’di\ﬁﬁfﬁ_:fl bwlveélaﬁiaéfeammvc|mﬂ11§1@oh§ﬁmhrm®elon therapy has

t |.d
L e L
re eRenes bwsperllszmmnlcmscgmc depesits ingthese I’ﬁt’ﬁ@ttﬂs cRlegrwetherapy
is B%réd‘hﬂfeﬁ'th@%a@%& Pas Qﬁet%@a:t&t d%é@!f@br iNHsbR@Dichave an

ingigased BRk 160 pPeulr rtaiRes S0y 4G bRetatinh cthar s ajuvant
chenythstdpyaddrdirii straji ong stedmsdsmfnrm urdp rayesics nnvigaldppatients
reﬁ&wﬁ@' %u%ﬁﬁc%ﬁer%ﬁfﬁ?%%oﬁﬂﬁﬁe@gpy FREFIGERMEND used

been
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 multifactorial. 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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exam ned, but have not inpacted treatnent planning
sign ificantly due nmainly to unpredictable

wGep®sisd7ed ty. Wahl RL QuartJ of Nucl Med (1998pCHEES2005/006681
7. The role of PETscanning has indicated efficacy,

geng Pt Bas g PR RRA' LG TRt PRSS s ReAHBBEE RN soft

tissug:NEIESIS camBe: sevefrei T ?Ngeﬂﬂlv%dPWS R radiagipn arg %ﬁd Arm
lymphiedefAAG8/thé 2008 cokidé8 And d@aaedﬁaskn@ty for Brease@ncer

pat@wi%ﬁﬂvgewg?erﬁéabﬁlfkﬁ%gn S the it SRS BF aRlliarv

dissagkiod (dpne fiet d@gnoshior surpessshandgdjnvantt ragiatien tuehalaxilla.
[Para®l 9’]‘ nol'fﬁatzo tPas'tQB'n@mF‘%rftR%‘n@Ef GﬁJthtaﬁeVar kavyated to

Rosenber g rinciples an
rec‘iﬂé’éﬁ 8@?‘0 B?LHeééPFF‘&‘F tCPﬁF‘Flch’éirBﬁ i'ar EE’R)O" tKP?y eryg&gr’npounds
thad/¥dly ioans comeholl hidchami2e0appligabld 66 & varldg@f d‘l‘fferermstu mor

typgsog%o&gr&q ﬁﬁae%{ifrhegl r radiation in breast cancer is a

]]e vant nt" fol | ow ng I un‘{)ecto or
[Panae2@lect ldance, (thermramadng axdire glipicak negd forepapinvagiye breast

canbé?leﬁnédlﬁgﬂetlmﬂhéﬂha@ &deddﬁﬂ‘hﬂﬂ@h §eh\$|tll\nt3y giedepeoificity.

e recurrenc
MotsBGR6 488 ok NG dLTH ¢ RAEG AR BE o lose apy 1 <
131sf matteuwmivu to hoothqri eary laas metasiaticitamgrs esagélmnﬁ@nt
addieeyEfifko have an increased risk for occult

st ases Inth latter i
[Pa@déﬁvanwc’@'r%ﬁﬁ W ise Tup Shemoer dNSEREL i the BAHIE cas pfcancer
deathnivi oveUnized \Stxi@ls todgyat $enfical rresemtwmnm appronirtely selected

patcélﬁ‘f'%m‘#a?{ ﬂ'&y bé’{t Jh%{ gy Itopgr f’éi’Yn 5 gdrﬂzp Fr{easl 54 EG rative.

I've set
Accué@t@onrﬁgomar@twauassaﬁmmt Oéw é@ﬂ l@na% aﬂétde\%t@%é&eii%tatlc

spréﬁl iéjtm}sgc&ﬁﬁcaalﬁélr bﬁﬂﬁqall\hmﬁagéh'ie@’ﬂt Fvaklaapgeobfiemediastinal

Iy oY e B SS3RbHAP s iRE Modah e @sBsizy which gcguys in nearly
halto’éaibpaeeatpwmhdtﬁmx@,dbypmhahw bue e@&tdremntr@fél@r to cure.
Accﬁfrét%rst&ﬁ 'n@%)ﬁytaw P re 6Q€tbh’cs°ﬂ1'fﬂ morbidigy Hﬁﬁnﬁécesvs\ﬁ.ry non-

tion’is associated h specific toxicities
Cur%tr'\éegé‘r'fé’r"éar IRfof "geSOCCUI‘I‘I ng and d ose - linmting.

[Parfa 22]0si Bnagiayweitll&D&gePERBcarsthy it icReddy ecoasng thengold

starit?al%ef\()? ﬁﬁag rfrga%ﬁﬁg?sbl\{fe H}oﬁﬁérd)\fedv dﬁ'gwﬂp d:ﬁg? fg?ﬁﬂ:ularly

nmon an rea
whem£omPaEest witsine Eimaai NentHowayvRy, this s tad %%@n%mﬁmﬁeyng test

whith Qﬂhbht@v&ime MR X @éﬁnﬂméhﬂt@ﬁo)‘ad;ill@e%eclﬂem ,(tHererdrorains a
nostic ses uvant..ra

T S T

whlthalreaiea;illyaa\@ella &mgeos@pa@em’féceptors or nol ecul es

[Paﬁﬂ?@ﬂ fi Po&ﬁoﬁaéﬁuﬁ%h' %ééréﬂHW(PEq'?’@@anrﬂﬂy\ﬁ@WWG has

t"re mon nechan icab
genpastesl P el Pl BAR S Ao (BB F R BTy S SECent s tudy
progpsctivall) eompRedd tiDhblHétycef, a sterdardeappiroach tdistzaging for NSCLC

(CTCUtEés%%Indn%%ﬂ f&ﬁpﬁﬂ%n%&?ﬁ\ﬁﬁ %Teﬁnrﬁﬁ ci‘:Srdé'té‘&gljn'i-lgastases in

ues 't sensi t
medigstingli lymmh nodes and distant S|tes Pieterman RM vanPutten JWG,

Meuzzelaar JJ, Mooyaart EL, Valburg W, Koeter GH, Fidler V, Prium J, Groen HJM.
Preoperative Staging of Non-Small Cell Lung cancer with Positron-Ermnission
Tomography. New Eng ) Med 343:254-261, 2000. Mediastinal involvement
was confirmed histopathologically, and distant metastases were confirmed by
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Moreover, the potential to deliver a therapeutic dose

of iodine - 131sinultaneously to both pri mary and
WOorea0ass4té c tunors is a significant added benePCT/US2005/006681

[Para 21] Non- small cell lung cancer (NSCLC) is the

otb@@ﬁﬁ%g@%§& of‘h@@@r‘?ﬁfwﬂ?%ﬁ R cfff&ﬁy%’f‘ l‘F_efdf t(f’ét@ét Cting

resect appropriately
m@@aﬁrémlsm@fars@ase&\ﬁéreo%&% g mépe%@y fomemcnng distant

métdEidsea) szmriafla%mre@@etawwe Thmwmtaeemesermamw anve

soBETERS PR SankPid g shefb gl W@ﬂr%hﬁ?é@%ﬁaﬁ 82 ¢

regivexdtivatyi. dmashet awdysunrasarrada|mawn@wvlﬂba@ sPETuETi and histology
reﬁﬂ&enbk/@} IP%%%ﬁtw%%k.fmaaﬁa%téur IFIPETCRY sty ihg

i desneotos B b St s Bk ok §52 a%compared

tor@}/ #5396 aphé% with CantGupradGrdiraebet GMyfBishoetids sé'omparat/ve
efﬁ?%f@fé@b@fﬂ%%s%ﬁ t&’f‘hggﬁ%mﬁh [ B a8k Jﬁél’ﬁ?‘g &% evaluate

ng 1S becom ng

ofsymall 6 8 Ay InteageAFIREELE Xied), tcwa{ g eved %)r@mmﬁwe
le§idh€S, aprRkt i1 ¢u(F33 W) 200maimitabhs oEPETRahnig;, however,

n e ok 0 AR L A8 o o, anc

lackhef speaifieityisparticakedlyf lorp@tteritﬁwgﬁhw@ﬂtamnt@ru@rvma@nlqreatous

dl§(§a§§: tStMEkelsmgCllsieltliér PN QL iSER, S@’ﬁ@b‘i&ﬁgjr \gﬁfrghe%gw t\ﬁaé'nR' jk PP.
|

StaSam S Bk uiih PR Pd At e atiaits B AR ma

ce@’e’usyatmdeconNudleMadICéommwnemtorESZ(Mﬂ 1)@ Rd 007 1999;

KpEEP fltcﬂ Lm?ltferf?ée%wggeﬁa oY OREGa RISLY ksﬁgm Sk bfine— 18-

ahd approach to st
flyare- dawm(yém UP G NSRHHTNIG- | éi M!ﬁfb B@sb%ﬁ?nﬂr?&9
199(3 det ect netastases in nediasti naI | ynph nodes and

Pl Ehh TSP DP y Spceas T spapning
ary/alser noingded Gt peediEling sreypliodiohi et eagit Mg nb derbite tu mor

shﬁ(’ﬂ)ﬁ%be &slibw Ehé%éB&e'in Wi &Belﬁoﬁlj&l{/ %olﬁ'ﬂgs% NICLC patients

reww,n %%pentnwgﬁfg%h/f’r%\ngg?’s@ i H‘?éﬂé chemo/cl)'adlotherapy or
rahioﬁslnm@t/raibng rfmahd\xanczedoulsleassteanespmtsasttyascawexﬁromal CT imaging

d.&%ft @';tl .gnggﬁ.{mg' ?ﬁﬁéMPT'Fﬁd?seﬁF gyéa/awmﬂﬁ/x

peC| medi nmet ast ases

MW@NSJ_%H 86 R sqhés B @tal \)%lky K6 F- & &G 1Hd ‘@sgpase to radical
cﬁ@ﬁi&&ﬂﬂﬂﬁ@raﬁ%/&@:ﬁt&ﬁ%oh_@@mﬁ isuakival ifhirsresearpbileerson-small

PG rhal PR e+ 58% 2900 cReiPo T e@LFFB%ﬁ“ET
howsvehedidscaraglateosisangly Wivhgungvali (pFFQ:@QiO a){émn the date
offa ﬁﬂl‘é hagy pes b'#érévga?@elf/@%hd ARt TdHhEI%Z yéaﬁ@%gbédtt\bély for 24
oS S vy et PAlnk SR b e 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, Mortelmans 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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to 68% 65% and 6% th CI. GQupta NC, G aeber GV
Bi shop HA. Conparative efficacy of positron em ssion

wao ovegsaphy with fl uorodeoxygl ucose i n eval uat BCD1S2005/006681
small (<1 cnm), internediate (I to 3 cm, and |arge (>3

smiiide /U P9 cde§ éé#r%?jﬂs 9?%%5 %&Zéﬁ) 7J7éllp dcﬁc%l 1%?98) 3201-

OI’]S

3206 rh998d‘\bwal Y.aboleman RE, r{é%r 'l"ii?v Jt BafaeEFth fiee Pé%ﬂos f/C
sigrifiegnce of Muopddled Bty cdse SROSItEo 1t ebis sipartomeyraply imaging for

oo B o ek P St o SRR P (00
[Para\R51VanT R fekomepa readyy agantabieyrﬁmonba@’gavﬁutmamwumu
acctﬁ\%@gzngﬁﬁyﬁam b@éﬁtﬁth}é‘aﬂ@ﬁrly%ﬂE{e{stQﬁé Widelddd in the patients

..ca Communi cat.i ons 20( 1 1001 - 1007
w'tPnb@éLCv\va@»ﬁelohaLvs AN BTIPSHAT OO PRS L AR 0 CREe A FETMS of both
stadidg lankietdspbnd ©to Ehaapyneiit iBughl RO imagitgopagledaosseare gaining

effegggglfées[s#ﬂ t%ngg%ﬁ% éé ﬂl\%ﬁé Mgg%{s% gﬂlt\}sg@eﬂe? P2 its practical
application.qUéere remais Tneed fak aimgc%rét%fwtma diBgding technique

bas@dﬁl @@o@ta ﬂg'n%lﬁiélpét@ﬂlc furdiiom oigat tmhmntm@emu;t ecitedntthe whole
body it gt sBEEKERn TERPE wiadh BRI EBRLITARY davises.

concurrent cisplatin - based cheno/radiotherapy o r

radi ot herapy al one for advanced di sease, response by
[Parad6ient SUMMARYT OF-THE INVENITHONOt correlate with

[Parégﬂ' Vajl'he:] B’?‘%@ﬂ y@ﬁ&gﬂ‘%ﬁh@r@ﬂr Wd%’s_ nlég’c‘;h}‘od@ vand techmques

for ﬁmiemsmpesamﬂq&r@atrae%a KT OB SRBICA - o{menspﬂre ferred
emissdintdrl e ptasenglinverition $povidesla method €6e dieddtiengnamd

| | 9
ocaR by 58 <y HRRA BRAElanc . M) R a8 Coporeca
caneer; @@rganvﬁatmes,ul?rmsmﬁ cppeESr,00yey CARTy |Sua|cuwrrmursrf@ncer

InteGﬁthI &dncrf Hleb%cellu&rQEF'ES?@?nﬁ)ﬁﬂeﬁﬂ{t?blﬁﬁﬁbrﬁé‘yﬂbr\ﬁc@rt@ncer in
en

subfpck FRshhE S Fr Yol of o RBEST ShE Mrlcamarges the
stegslébiof the 32 patients who did not (p=0.01 0). These
(a) a{rcﬁ*ﬁm'%ﬁirﬁ@q?ﬂ%?h@l dBthbd rfdlB%tB%er & tegnd

or s. Patz EFJr
b) ieraomng, Wi BigH G PRI SuTP ested 1frhaving ﬁ@@ﬁ@ywﬁ% Hepect
retadihd &ﬂ’ngh@lﬁlelvehbf fKH andlog Sl‘mdnl sweblnbing regionss) whsreih a higher

rete?&%%&?@hi@%c&%@&%ﬁ&%l aFr,lj:l g’e%%%%o%%@;r% '?k' E{fﬁis method,

the phespheligyl angeEﬁﬁlﬁtQ_dAfl’CEmnedts MG Pr ognostl c
i nportance of the standardi zed upt ake val ue on (18)F-
fluoro - 2- deoxy - glucose positron em ssion
tonography sgan in non -snmall cell [ung cancer: An
anal ysi sof 1 cases. J din Oncol 17(10):3201 - 3206,
1999; Ahu18§ P%ﬁ n RE, Herndon J, Patz EFJr.

¥)P% < ¥icahce of fl uor odexoygl ucose
p&s on em SO_I on tonography i maging for

L
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patients with non- small cell |ung carcinoma. Cancer
83(5):91 8- 924, 1998. [Para 25] Therefore, a readily
war@sihsshe radi opharnmaceuti cal that coul d accuPr/E53005/006681
identify and potentially treat early netastatic
wHERERSE skl NP FOA 'tl?@glsod% E@ngmﬁﬁ?%gid&‘(ﬁ? "f‘%)toi:%es of iodine;
I'mportant 1 npact on patient care,”in tefns O ot .
n istayinigoanbemeasiohe and 3 & radalys S%lﬁﬁ?&ﬁﬁmvlfm BER{hgPMPprising
NHY, MRed ahaSNRY, vigaein R@s eh fagiot iorerrgladkyl Bubbtitueitea, the
cost and inaccessibility severely limts its practical
application. There remains a need fo r an accurate
functional imagi ng Xechni que based upon a tunor -
speci fic functironyhat can non - invasively screen the
whol e body usjjng rellat i vel y inexpensive and wi dely
avai |l abl e i magi ng dgvi ces. [Para 26] SUMVMARYOFTHE
| NVENTI ON: a The present invention ge nerally

pr o, odesHpRt hods™and techni ques for the detection and
§at ment of various cancers.

tr In one preferred

enbodi nent, the present invention p rovides a nethod
YFofHdefecti ng and | ocating Lung cancer, Adrena

cadced, Mel anoma, Col on cancer, Col orectal cancer,

Ov &Hp@POC&Gtier——Pr ost at e cancer, Liver cancer,
Subcut pneous cancer, Intestinal cancer, Hepatocellular
carci ¢roma, Retinobl astoma, Cervical cancer in subject

that has or is suspected of having cancer. The nethod
conprises the steps of: (a) admnistering a
phosphol i pid ethe r analog to the subject; and (b)

whaee( 18 ﬁ%‘&wowﬂdﬁsbtm of g_ﬁthné;uﬁms_?ah&dte;gferhmvwe]@ﬂ 16 and 30; Y
. cancer e ef. | 0 .
s SH8El Crr S AR 1AARY 1 P Sl B8 an 2
selesteshfiasn thegironp icens sanefdvida¥RnanghlNRs,o¢agieBhRds an alkyl
o BENSELsLAL 0 g SR o o
radiGRCHLE I3RfoBFS PhGar vt osa, H e sl Sz,
Prefreraiglyy irbehiveeethdd, dmelpBOsplavltbid dibesEli@e{pd fromt he

il _ q el , L
Io%{iﬁ@@nﬂ%@ﬁﬂ?&ﬁE{)P"S’BE%Wrne?ﬁ d NRBs %fdﬂhelpﬁgl)éct%@ecyl] 1,3

or ary substituent or where 'S
prepanedisl IrPhosghepboline,iydl -r%-;ﬂ.%-K%-'aﬁopﬁ%ﬂmct%%%éﬁﬂ-
mét@]yandcs@lycé(rdé—%é%abeghqul rrféngm_@eig]r i@lulﬁhec m;mifmm fng;]"locif a
] g%CtH an , an is selecte romthe
ragﬁ%ﬁg&% e ng of NH2, NR2, and NR3,wherein Ris an
[Panai@ 8] or Iraanothiek gmbadigtent et presant HvengienHy@yidesiamethod
foP BhEEleQEMEP B EASCiRWs Hjeé@dTRAM dtHBdI @PhPRES &dministering
IBdI ntﬁ.cc%ny S If{ﬁ, of 1226) f123Il, 1%34;1 125] anﬂ 136'“ id
topPEFEPItAN $ifeqthiecMBIALAT 2 MRTEGHISSHIPISIM® 2PREPPIGP
etBer( pralbgdapldesglihet bhoexyIn glisspdtbokokheeander ig selectdd from a
- - e - = di T 3
grgHggc%ﬁgL gﬁ’ﬁf:mrﬁ# 9%’_&@98, ?\)ﬂkéqalggnfgr_, I\Péllgﬁéﬁfa, Rllon cdncer,
CaleersHerANCEb R Ry FancerpProgtate cahcer, 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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met hyl - rac- glycero - 3- phosphocholine, wherein

iodine is in the formof a radioactive isotope. [Para
wagjoshsu7anot her enmbodi ment, the present inventPONUS2005/006681

provi des a net hod for the treatnent of cancer in a

trescl't‘meﬁ'PBf cgﬂg %Hﬁ?ﬁﬁ? %ﬂﬂ]%ﬁ{ssér@rsef&té&’ fidMf the group

an’ e fect I've ecul’e conprising
d'%ﬂh‘é§%ébpﬁﬁ3d et her anal og, as described above. In this

[Parat3old, YdtaarmmRerembddigkatbedhé poeseat gnvmicopsisdéng
u . ncer ... er

bl U ERPG Rl R OE, e MR byl Bl from

neoplsir in aisvbjectadhermethast corpsisgs thaatens, ofi nt est i nal

cang§hdnRdtargld @srpn‘cﬁ d RONE: arebd RORhasLB®RL; and
Cer vi cal cancer, io reast cancer, Pancreatlc

Can&sfdet%mlngwe@ﬂgﬂaﬁw g&h Qﬁgﬁé’tft@d ‘Eﬁ%@rng [rﬁ’%rn%naﬂbn
The gfent I nventi on al so C nt e at es

adBRETIN BN PATRIRUAHAITN SRR o She EHBTGS GEALES Bhighernievdl of the
anploay Wnr@@hdm@mgmn(sbn%eh thirestubpedt rexhitibios a dagleer .

recEATRR REASE 9%&&%%%%&%%? @aﬁd%& enregfe HOM PGB HPwhen
the Fabjeck ¥hibitsnd LpWeoretn b degion, HenHEAteY the presence of an
or?afﬁ EgEpadtba@tofhvidy ta@dén oia, asﬂ;@mm.@ednkfymrrmmm a

Lo SeRb SR <ty e DR TE NOE SFEBLDRERs W fthod o
demirtggnemolahla inubfiesue sample bavidgtaepmdsnhedipasethéilDin The
maﬁc’n%rl:o?H ﬁg&t% gutf lr@\:w ng |fnfl arrmat)l on, adenons,

l asia or neo asia.oQ e su re
@rupnsitying,the B0 pra feithardyty fﬁ{ﬁ gurlj}*sﬁ’f’n'ﬂ @M&V&ht& he tissue
sal¥pdey drite subj ect exhi bits a higher retention region,

(b)i ae&ie\[i\ﬂ.ﬁrﬁﬁp ﬁ@h%ﬁ%?g@% ﬂgsﬁgga%ﬁ@h%?%?%reféiﬁ/ey 6P ﬁlr@t%iiﬁ‘activity
thareghgrUNHing Hé$%f%00ﬁé whesgiane LOwer agiiviiygagion indicates

defataRpcand |edativavonNthe ﬂ?@;ﬁﬁgtaoaa hyper pl asia or
0

o sfire by Siachsh i Gl SonBR0R0R Tk e RveLbt A than
suneopldired Hssue aegivsélevheaain & [hwier MRNA [svekHgibn padisams
detddtion ?H_ fodiR @fLﬁm?éd p1§Siat he stfp lof (a)
PR NA N Mashehelhe gt Braigin Aebvinnar fitg MRNA fevel may be
qudetlﬁedlbv cgntabehdehe tissue isampde sdatiph eLBasakd, asatescribed

eI of protein activity than surrounding tissue

g_)@gn(s) wherein a | ower activity regl on indicates )
[ afat t i ofetzaPthee aribodigent Ré the Ppesest Anvesitiqreprovides an anti-

tu Rl a@mm s8ldcrhtEbhParmetiod b seReARITPA €ishas samphevdaving a PLD,
colmpnslmg th(@(lﬁo oF?a) quantifying the PLD protein activity or PLD mRNA
level, wherein reduced PLD protein activity or reduced mRNA [evel 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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surroundi ng tissue region(s) wherein a | ower nmRNA

| evel region indicates detection and |ocation of the
woemplssi@. [Para 32] In this nmethod, the PLD peDUS1005/006681

activity or the nRNA [ evel may be quantified by

(ParCSRC EREFIDBSCRIPHN BFBRANINES a PLEanal og, as

i bEQ above ara 33f Yet anot her enbodi nent of

[Para#Slnr eignt. PhE dWiMInCell burdisy HPhesist unor agent
[Paraed Hct edighy. asaﬁm@@@h«;fof&%%memgr éhédtssuetRanPO® acquired at

1, 20 A s aler 37 28 BlsE el o bR b 3P v lalle™ seenin
the lefti liogall a7 Dpgatasicar EDtWih iycrensingdusrer—#RMyRd lgrsiund ratios

Ovepgrﬁp@red t o the surrounding tissue region(s) is

cati_ye of_neopl asi The PLDprotein activity or
[Pas I RN é/eﬁtr%ﬁgr?f'eogﬁla%?“?lpﬂa by contacting the
[Parai 33Jue SanHi4e AINWM4G4 RbBltal og, as descri bed above.

[Par[aptf’é & Bﬁ)ﬁ Q rt?émggjrlgﬁﬁ%fW??@‘éﬂHtl@ﬂgﬁm‘)ﬁﬂ §dgb PhEFEN5 49

t

'Uﬂgié%%r:dﬂpéﬁl foalpmm,\é agministeation. NateApanyiosd efhde NM324
actﬁg?% fooed imtﬂé’guaigg]noﬁiﬁih e aE’EGRkumTﬂ;l@\;dtV@ﬁt rDRH)é\l‘th higfh)

ar n ot hesi s
whargal ngdea pddhifed o WTor 10 each PRI Y i o - chest
[Paraf4 Hat | ant#tnsscanugrapérﬂc AiM404 anagerdobDyapinafR&327 wnetastatic
pro%‘% 'ﬂuﬁforré'ih Qrt@g’;enlf\a@@h ra8 With N‘Yﬁ%y tlmﬁﬁ%ﬁe' flegPelrditally

t Lin M |ncrea5| ng

remayal “Twe &M e e A o iiag Do Ee Ry Ja]
[Parai 42] 3. Figt 6. uﬂlgltaalstftoRA}Epﬁakmgsd C[Pé.’rGatLB@q:r £ryandAeftand
rigWNQ%@E@&@Q(%‘&F%&@C&Q}mE?%B)A'anooﬁjgé%l' ?ﬁé’ﬁéﬁf ot fnage (O

nouse | ung tuno
shoping SRFieiAtian Qi FAPIEHEEY Hht“%'ie that nost of the

[Parf}il\43ﬂ4 agig ¥i Il\lyicr(ﬂiﬂf nHaged of Ve nwilseasfoFigoé shrowitgy size and

Iocaécho& PEW%G’:U ql{gﬁ}j %g%réx\% %%Eer%%ﬁ H)ijaq‘ﬂet 'sflic%qmages

(A, Bbaswwe@raspmr@nalmﬁn (@fslm@ﬁﬁﬂa@mb@knmbst atic
Pa:rarms]t at ?/gt yrnpr|§tou id SEeRsA lma&emfr Abrrghlt {l]bf@ramrafmawed

rioRRy GRS Fimas %?i%teﬁu%e[ﬂe%%f%#at e ieghiSag na appears

pykBbtito (A) of excised CT- 26 tunor CT) and Ieft and

t |
g, 0 S b i s
pa“ﬂ%ﬁttﬁa‘é{m‘ﬁ mpyss 4 amﬁ pogto‘a%ﬁla Ofjnjegtionf oG—CP" vivo image of
excisedaesn&fs (B) Y& carupariodn With digishewobg (G). Tal@rdange same as

in Fig 10.

[Para 46] Fig 70. Bioscan images of c-myc pancreatic tumor mouse 4-days
post 1251-NM404 administration. /n vivoimage (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 scannead (C). The excised
tumors were scanned (D) for comparison with digital photo (E). Color scale
ranges from 0 (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 pancel A. Image of a
different mouse in B depicts a pancreatic tumor (arrow) located adjacent to the

“
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| ocation of CT- 26 tunor (arrows). 3D surface

rendered and planer slice inmages (A, B) as well as
weesnsgd71¢ C) and axial (D) slices (40 nm t hi ckPEBE$2005/006681

[Para 44] Fig 8. Histol og| c section (H&E)of normnal

I@ Al bk rﬁLEq_ ﬁEe g?pér%tﬁg% rdb?ﬂ%l}co@_tlsg@et WTH” 1taf‘?‘n@fc?gf the

sectlon
exgyﬂdépﬂeﬁn @Maﬁtmmd Figog is Fh@‘é’ﬂ mn1 18 fRf comparlson

[Pﬁaaﬁs] an//c}yglz aBioRban ﬂnh@@@ﬁ daf/s aftePWV ijacaoaafi'esitNma04) of

shii%%@tg?l r&%rg@d@ EI‘H@ 5@?%@“}%?%%‘%@5 sﬂ‘Jée’ﬁ> Wﬁec}’ V& the

cortiegpoadinghdigital chotagshph of exgésedart basgini shawiggllow background
o8 fis T ol Bpiasghrmoes, o <. e, pen e

Para Afilvo Aokt Pigtal SRGAPSiEPIN @) AR A SHiis B9 Jfostan image of
exdised @@B-gfiomabealiBy rahbriingBp4 esgs afteoflV anjeatige (f22dnlM404.
Pogl?i%%ra?r?a kGel H"H%Ehéd-r}use-ahél‘agci é@é&e ?ﬁﬁ% o g?éjﬂ% @qndlcates

ni ng
mtﬂés@I@@élﬁﬁltéen(qj)Nmeaazdéfmmqrs q/\p'fq’feaFaWéW]a{diLf%D
hlitEPogl@lyoéoﬁﬁ%@ rraH&E%tinh@md&rMEaﬁlo to 40 (white)
PSRRI S ) chhohat et 86k Hoken Rl gaoe
(l’l@hié oéasTGl;'/O(s’f@@atmmaflh@rmg mouseate dayis past H151-AM4 g@jectlon

|§‘e M@é’cﬁaﬁ F@@T'u’ﬂa&e‘i’/ﬁﬂ# PG, a@h@ﬁ@ﬁfc?@éJs@lécHV@rCT
arro ocate jacent-to thespleen. In mce,

COBHﬁéF% &N U5 dui t ous tissue. A digital photo of
[Pdracs xci Fgd/ & pPretogaash (A)tmeubslcarmmajgs (Bhofvaxcined CT-26

tuﬁ*n%rr B% hfc%&e e ?rﬁdaﬁs?%] thﬂA%fO N&%% 'ngefu%r

&Ct'i on of
m\cqj,mmgnt was eg;{cgnswe( Auraadinalat BICSYESH }E,ng\és prlor to this scan.

Bldisléﬁﬁrlhm@QS(@’ aﬂ\d%hdtbgraﬁﬂf (mmchl |§E)EJ:I Emget@gl @iml :FQW?ahd
Xci se n show n ow backgroun ev

“ONR)&SH”WOﬁ‘G?CﬁQYer&?L. n tlSSUg [ Para 48] Fig 13. =P

[Pabadh 2]al /ﬁboi@gwb@hc(l'ﬁ()f samnde ¢ usespmsehiry m bigc b shewiw the
pr@%er?c’écdfﬁﬁglt ZGJfEﬁan%arllogr W%E dbhahBed lﬁ)smdg ﬁm’sa

ter lVILgLJéeCtlon BI . Position 3‘6

heRatQgyRrselRetY epf B rash agﬁabeT Ree PRBESYIEER ae@f're 10°days post
tuinodicelti aplamiacioseari b6 alayz airiamtoctheNB Ok imagenabovEn€Tumors
de@[&&?rﬂ)& r%w% lélﬁta #ﬁl Bhgp oggﬁgl caI Iy confirmed in H&E

14. Cor onal m cr oCT
[PayaaiBl( | efip) %nww&%ﬁuosgarw@aa% @/Bn(mpgm yvitdy spentaneous
rig Heaedl &h@ﬁ%aryh@ﬁ’fdrr(gOfmldfﬁalal@td@)’@u@@ﬁﬁes’l?@llowmwm
o Bl gt o SESRERS ER BT PRI B conc
enhanoed)=i¥)shopparcr ma}omugcqmpanhon dlgfapangl AY =arenor).Fig 18.
CaPHRSE 2Rhih 8RR ot B raphs €A X)SHH Bibsca® 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 A is 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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tunor - bearing nouse |iver 7 days post Nw04

i njection. Liver tunor involvenent was extensive.
wawss47mpl ant occurred 15 days prior to this BCHIS2005/006681

Bi oscan i mage (C) and photograph (D) of excised

wasddéﬁﬁﬁﬁ%tgf c{:Wﬂ&@ I@h}t@ﬂ@BP dBRler WAL EMS! Ak I KL c<§H1p05|te

sane rmuse resenie
corcmaé Cﬂs"ﬁh@%ﬁﬂ@ higle dsné%ﬁaéfasﬁ raadenipg gh AbsRINgte feeder

vesddl V&¢alxasiofn bﬁli@:ﬁeﬁlmmﬂoh{ﬁen@aﬂh&mq@imt@ whereheetinads A
These i mages were acquired 10 days

and;%gnie Y'S}%‘}aqf rlnlal:i%r antation and 5 days prior to the
[ParBi Bdc anfigma§e NMHOY Biogcrunpragededfi Mirethasisearitlywgoakgneous

righ@ @il 14 Qr%h‘ré?@adeh%&&n&ﬁ]ﬂa':(ﬂ 0 rmh d%@%aﬁb%@@ﬁbs following

v ahg;afﬁﬁa?gatm%f%?‘%&?ﬁ%% t1 R\ CPRRIRL moicfir i fiop-

contrdsamhainséd)ait i shiowat fak 2G1ato ¢ CampbBisedi (Jeft ganendi=tumor).
[Par@fq]OCTF I ep{,20M |T?g€torf%§&lseder?ﬁﬁﬂﬁ§rdy)gl'aﬁd§?A’)"ﬁ'rchEolon

conpari son anel

(E) Eariand \dHohtia mavss§rdays sPC(SAi‘w f‘id';%' 6‘&‘65@%“?%9%
Corftﬁb@)ndmg @D@ltzﬂ%dt@fdf sahtk exgbid alsdoesd raB amanDparegp ectively.
Car%gr?(ggf’aéael\g Brgg%;)ﬁnn?é%}a hp@%h]pﬁ{sh@el H@%&%é of ﬁ?@é:"%l'?sms
(arrawdebyt maldoreasponding ﬁgca!; Retithin the Biescan m%@AA) N‘o"umor
upt&l@@h%lbﬁ?\fa% Maijé;{b)to@'@sﬁéhﬁg tbNatdee afde%btaﬂﬂn%}ﬂa(lﬁ B.

ohoR b She ok s She b el Sy prake o

NM4 a4 mmm;l)enofriaamas Eé]ypﬁl(grers) M croCT scans of M n npuse
[Par%fS i g. F/é/gf'z PRfGL A d&ind 4%@%5@5]’%‘&\“ fCEig" Qﬁ‘dqﬁhﬁgl Ais a

arge left axil Panel
(oW TSNy SR e dORde g0 ShoWiRg 1 arsolthial DB BB RFoRY. Panel
B lsQﬁeQﬁQhr@ﬁkltﬁgaﬂhcgﬂl@d@ﬁn@dﬁﬂembﬂi@@d pdot CThedmrdsoaagent BP10

f eed
wasﬁqqimatge? ﬁéo ﬁ%@q%&éﬁe thrﬂg %d;gre\}aersgglgpﬁﬁﬁélec ﬁsoﬁ Qg%posne
coremaldl T image asddugh densisy swoﬁa&ra.rgadeang Sd)owéng ébﬁ@hl tesfeeder

vesiéIQHtilﬁZhQﬁfnhdrfbrﬁ&‘tn@h iCfroth Befast PRNBASel A, abkke BagPeanels A
dv% d,r\%ra ove. [Para 55] Fig. 20. NV404 Bi oscan
an beeg'e ﬂmﬁﬂ%éa with spontaneous right axillary

[Parae58iar y Fad &30 Gorapadsen Of 023N iy @&B) anidoM 32# rEs&D)
I
ool PP YR el e A A

(<1gW®W#akor anatomic comparison (left panel, T=tunor).
[PadaPs9la 56]y. Bily EhkynBitksMataboiBge o6 PLECI sed manmmary

P00 @IS TN P B AR, ime o
firsphmanomaty samer expressddiassdavssafter ENUndemale élg/ﬁ/ + mice were
treaﬁea i ENU%{&H&I@HW@@\@QW @RAhRITE 98 @PEF f@nrnary
tumorsWSl'he tlm% a terrﬁ\ﬁJ ?reat|¥| At l;c)o B umor is plotted in 5 day
intervals for B6 Min/+ (n=45)(0), BRB6 Min/+ (n=18)(A), FVBB6 Min/—= (n=18)
(0).

[Para 611 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 days after
injection shows incorporation of NM404 in large 10 mm adenocarcinoma and
smaller adjacent 2 mm tumor that wasn’t visible in the /n vivo scan.
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(arrows) but no corresponding focal activity in the

Bi oscan I mage (A). Tunor uptake on Bioscan i nage (A)
weonsesgonds to | arger adenocarcinoma in B PhRCDUSHPH006681

(D) and Bioscan image (E) of excised colon indicates

[Par?gsazﬁapgg? g9f g@@r%ﬂ .H«@%W@rﬁgfveﬁwﬁ.wsﬁwu shown in

scans

Fig.2&. Shﬂ‘”“@é@f@le illarymABUN QT SGP'FOO{E%P ﬂ(?é‘r'%‘lwrﬂ'ces are
shot‘wlhqwmﬁnd B, avlggeheBD-guifake (GoNiaydidoron.al Biioes aB displayed

SImEEﬁ? l.giygeg%{e\fg%%%gﬁa aanQHSF idjyt er bl ood pool CT

adm n red to help | ocate
[ParaGdlr fEed@s. vémparent $aqéland ¢ uaﬂ@roRqu&S%l@n@&QmaJectlon of
1251 {MuRoe and hi gh density surface rendering show ng

Pa i hobiaaeh Phtpald o arbbeT bidhes QLA ERA Sna 1
dayy ifelledinfgr Ght-AibbAG irfjBatien SBpwiig int@Bse @ortbrrolomgediretention

of tééigén{\'wgé H R$BIc &EUpr]d}'wglﬂroc\gﬁERxHPE?‘%%dﬂ'k G’?‘é’r\tﬁ?ﬂlel

un S contalnlng g
showig pcafion alzsga fprgl 3 s 'eémﬁhpq E'%gégﬁs gﬁ?Eﬂe
infilttaleive. mh&aimaright |Unidg(B) 2arrowk)re to first tumor in ENU-

[Paléxiﬁteggfe?%ﬂ g’/g d% %ﬁa%g E%\I(L)?JCLEBE e%% b1d Hgaglv%!anar nuclear

medlr:mtle@ag/QSt(IﬁfEN@aﬁld f@ih@dmdlvmdmml%é@l@ry ehl* HNM404. Axial

(A) Qﬁ@%@%lqé) CREBAY (i gIDHEnel N ERowintElorbt ﬁin of large 6 cm NSCLC
reatment to first tunor is plotted in 5 d.ay

arrPWt%gerval s for EBM n/+ (n=45) (D), BRB6M n/+ (n= |
8)(D), FvBB6M n/ -J- (n=1 8) (0). [Para 61] Fig. 26.
Bi oscan i mages of prone FVBxB6 m n nouse 1 (>A) and 7

[ParaB)6]dayls GENERAR DESCRIPTIDNORI THEINVENTI®NNdi cat es

[Pa@@:ncﬁeﬁérai Ereggrngl}fbllul EI”tMF nﬁ\/&@ﬁ@ﬁ tlB%ffg;e gﬁ%ﬁ?ﬁ%?@ht methods
arejdepedipednt invodensieeg pl@qta l%mV@mtlgm@@qtnl1p’5¥%tq§1¢rﬁgrtlcular

meﬁm@%@@w qaremmméuqmsl ahdadhgeRtstdedch édinay thdsat may vary.

e 0 5 A 1 690 FRLE 0BT 0 2 purpose

of d?asgrlbﬁig pattimwiarerhaodineixtisl drlyyanthisaetlimiersted wHanathe
scog fl‘ﬁé ?’)(esﬁ%riﬁﬁ%rﬁfcﬁw WPI‘P&’WW'HF bé Iﬁﬁi‘i‘e@onmfﬁﬁﬁ% 8pbended

and coronal slices are displayed
cl a‘§15ﬂul taneously in posterior (C) and anterior (D)
[Para 68)s. [tPanst B8hotddytha28is usmolahemrin SACinatite 8ppemded claims,

theEﬁ%Jl%éﬁir&ﬁkt At &f ] Qh&GfH '?nabde%:ﬁu}a‘l ré\#%%ce[ Pl‘?l’é@ er

eht'1’ §amma caneral I mages ane !
congextaclegrdy Q&Ctﬂt@?spthérwléw Agus3 for ewn@i@,.rrﬂ BENG0 d cell

incl®@eyanguidlitg s uandels aharngfdvilehentHesso f known to those skilled
in the art, and so forth. As well, the terms "a" (or "an”), "one or more" and "at
least 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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of the agent in both NSCLCtunors (arrows). Axial CT
scans (right panel) showi ng | ocation and size of focal

wWR@205084%6 on in left lung (A and large infiltPEX/US®05/006681
mass in right lung (B) (arrows). [Para 65] Fig. 30.

in o?%{)l%%d ?&hedryemfem&? "tlsé 'pﬁch‘!‘ﬁ ot Seghq%’in@aﬁﬁﬁﬂlsclosmg

thedhg MICals, 4l diness VaGrs, aimels. TAsiranenty. SEAtSHeHlcalysis and
me(tﬁba?alow@dﬂﬁ/h(cﬂ»i &tfat ref@lrﬁéd)msﬂh@pmgldaa@at wiginh ofhidharkgeused in

cofptichiR Witnuot o Nl horefE R e CorCHRLIER dMrk"

admissianitbat t@erfnur:etmhes poesatitleddorrsied @neesttféls@hsr-l@éare by
v1rtde bF Hggﬁqv%tnq;m tEa}JI this invention is not limted to

art t .ot IS
Paradiiint Asidetined Bare ge tianecal iggRen: jiclfdes, s PERof fted to
opbealumdmeﬂ aad artadegs, retructursl isdroghs addnhkogsi cohforimtional
|soﬁ1t?§rspé'”o°9§£og% Qﬁégﬁé tH'k?g Iﬁ@hﬁ'%ﬁ%lﬁéﬁo@hﬁqﬂbén@@ﬁ Y,

I'S not i mt he SCOop resent
enEoRAOASS Bnthahi Ehoh| ferB@tPPHF%ééIO'EBWWO ntEHE' él:i f&mpound

of Gbgmm:‘a 3APart &il6BE appratiateddiy tllﬁxbﬂﬂsltlhed imshe sedthaerthe rmanti-
ol oy RERSAE Bl b oot 53} BAE) AR sk e
chigaheanter.c Aegoitdinglyc the @@m@pu@dWlJééd imihe, medrodsxefiihespresent

ln\fe%ft%rnem%? st i, 51% Ibe ||56Fé|té’dl|ﬂ'$ @pt[&alllf/ahw\zé Of r&dedhic forms.
| s and gqU|va ents  th wn to those skilled

50m¢ ¢oaPQHPds Miay Algosesthil o yrag ch' Sfhe terms "a" (or
[Pdrary'T), "lbisetobe mderstand that theamseothmmmmaymompass

th% HE@W%@Q%%}’C I?Jg{tﬁfa,ﬂy .ic_ttlv'e y?ﬁ’ortp% @eornﬁte?&o'iﬁﬁhenc form,

avin
or peixgareg thateaf cwaa@bmm POfwsS m?p%rﬁleéslés%@'f !rhglf tFéatment of
tuPlohefalted, corlditides Has @idedraed shiimieti Héreirt.efmenegedbodiment,

h h

th%gﬁﬁn@ rgtf%1 g?lﬁﬁfﬁﬁgi@%%ml@@ ﬁ?e ﬁgn{%%v\%rsu nlﬂe{ﬁt}tﬂgp
embndimensnteedigirgd Moy €aropgU ndamawphwtﬁspam(%ﬁemeaﬁ s In
anétwer' é]fhb@ﬂm‘?é‘rw YiRé QBFm:Id%mtdEQﬁQy #RgGaé bafihereofthe@R) and the

O SOBRES olf bR B IS e G PP HFI58E & raggymic
mistesier édragrisialgl bcpnhb(IRD @ati (Shisomearsi dnisdwalkd dkeiomwn in the art how to
pr%ré e E&‘HW&%%F@ Fﬂos JBy eﬁﬁgﬁ serutkn?o Hﬁé’?a?t%n‘?i@: form

cal s, I Nes,

by\)’ééfyéﬁ%'"Z%ltr'@'ﬂrﬁqfcsh”'%%%rb)’n%m@“@ aqmsqnta%?lyaa%qngﬁs;rgrting

m@c@glam?ww@#w\%ﬁﬂwﬁm Cdri]‘ l:a/[)&umambgacbhm stpearation using a chiral
ublica iC m'gt e used in connection with
St;ﬁh"éﬁ%\?&'ﬁf& Not hi n&@eerel nis to be construed as an
[Parard 2]si obhe Hment:ne inalugies itha use afmhasmacepsigallyy acceptable salts

of aRtindat e sitefe A E6/IPRIMHIE VAYh Virgdnie adld iPbir@aniciead, ifen.
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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[Para 70] As defined herein, the term"isoner"

i ncludes, but is not [imted to optical isoners and
w@pabogs16 structural isomers and anal ogs, PCT/US2005/006681

conformational isoners and anal ogs, and the like. In

ANk L L N e

phagmagevticalefxt astthgibase somppitti at ed by those skilled
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etherf detieatpress eqid almamweanamsq/e dsiiatives, eared ct&rmaéltqeaaed the
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[Pa&ﬁ*%]mr?ms mvgﬁtflg'ﬁ 2L EhOL BRIRIdsCmbDidRs 8F umiéirtg’ ﬁléﬁal%cﬁiéces-of

OSSGSSGS rop | es use
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progg@émm%fn@tﬂer ddbs@mﬁ?ceeﬁ‘#)ﬂ@btﬁbﬁtlsmtmea andtabolit protess.
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PaG R0 s ohes e - EotiRs Ry msS T b e pRH P g0
conppoend 8ked iiis dhe psesent lmr&rttrm isgntrodiucedtinta Resample containing
the?@ BRGS anFéXt tdid Lf%%katl.%d@ sieud chhg e(rRiy grel RfickoPlate,

caphf?gvuaretf@ o e e L oLl FTRARS TB¥cient o

pertiH) b&mrmg ®f the ansi-wahbr kompound tdha racdptbowMethpdepar e
con?&tirﬁcﬁ ﬂé’sanﬁlﬁfés' With tﬁé rﬁﬂtl(—t%o?)é?ﬁg:!cﬁmé’)ﬁr 'b?ﬁ‘é%l sgate'cﬂﬂ: binding

thﬂ t echni

COMYYORGIHE Wégul@owrbtﬂ timSﬁcséﬂllll in the aKEeanst aay by selected
dep@Rdaid éhsthettypéwra@,kayﬁwﬁtbeél ® b@FuRY IRtUIsHTRS O gieahbils are

arat | t P 72
als & AR Ao e e Hone LG TR RIRC cli  Garn (2
[ParacZ€lt abi ensﬁietrserrdﬁochmemr debterimt Lcmcﬂafctmgadmaas Wpatthe anti-
tu n%rgaﬂ'h o@ﬁ‘ﬂ UseA'if]Rk %r IS pvd o IR Sdu @dt lrn*t@ aaé?dtiient

drochloric e ILnvention al so include
recayingiEgabnenhang rﬁ?‘f‘?ocoéﬁlﬁg‘t'”@ iAlQwed t?ﬁ@ﬂ&%%&%@gt in vivo.
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patikat] Meﬁue{eﬂgah drieells in contact with an anti-tumor phospholipid ether
compound. As used herein, administration can be accomplished /n vitro, i.e. in
a test tube, or /n 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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anti - tunor conpounds. The term "derivatives"”
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the like. In addition, this invention further includes
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liposomes, microemulsions, micelles, unilamellar or multilamellar vesicles,
erythrocyte ghosts, or spheroplasts. Such compositions 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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subject. A "patient" or "subject", used equivalently

herein, refers to a manmal, preferably a human, that
wepdoses471¢ 1) has a di sorder renediable or treaPElhB2005/006681
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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 (Abuchowski et al., 1981; Newmark et al., 1982; and
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erythrocyte ghosts, or spheroplasts. Such conpositions

wi Il influence the physical state, solubility,
wab@biosd7ie, rate of in vivo release, and rate PET/UB2005/006681

vivo clearance. Controlled or sustained rel ease
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[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,

Page 20 of 91



[ Para 85] O her enbodi nents of the conpositions

adm ni stered according to the invention incorporate
weanthguiate forns, protective coatings, proteBSEUS2005/006681
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[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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carriers include guns, starches, sugars, cellulosic
materials, and m xtures thereof. The pharmaceutica
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clgppad'tge rgtes of phospho pld ethers rom 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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preferred liquid carriers, particularly for injectable
solutions. [Para 91] The preparation of pharnmaceuti cal

W@ 0up08i7té ons whi ch contain an active conponenPCT/BES200$/006681
understood in the art. Such conpositions may be

agRht e q’}oﬁﬁp@%ﬁzoesf?{ %fgﬁjldl)’ﬁegl?gs t@tﬁ%]%dl?a%‘?&’%@s’ SPNMA04 over

as 1 njec

FD@wén@e sie folhexings NM4gt i Sf-"@ncmée §Qi aapIretajrpd indefinitely by
m&IY REA N & cAls WHERIRSFDE ih Mot |sbﬂal¢tlde FoF mbe cells and goes to

sl BB BOEFO el O FOR Rl o
4 day physicahhakdifeiit tarekeispipad anywiéreainethe world whereas FDG
wibD &5 RS Wik I{’leécﬁl%f?tlﬁ?/'eq”ﬁﬁ@d ‘Eﬁ’fﬂ?@dt@n%%tmzbb%lles of the

active 1 ngredient XCl pl,ent s
ProRPR St 04 0% AEREORLRIFIDEEET GPYRELIE nog egaBplized) and
therefbhe affokés arsignificantrtherapeotic ploeeredd]. wfﬁ@arrmt@d]thfn an

apfigblintd ad Bgso%éagm&ahéﬁweqeag PP SedThBOpo SR

or e
thagprugic m{e@@ﬁi NMAQ4aeranbe lahsiedh V\éahal’{é‘é'e%@f |od|ne isotopes
exgafn%l‘h‘ig W@Sétlﬁ’fy (fchﬁgrﬂsﬁls vAditheray &nivell[aBar eodFbr ARperimental

BEH‘ngSp Wﬁgre‘r’?éﬂ?[?%l'? E&ﬁ{eﬁi@?ﬁ guﬁi‘gcgﬁng&%r pgjgntially 19F

(sm:ue) fowmag n @i resmreunce dalaigyn gt atbvqyslaw%nsmltydl@vels
etd?al‘?dﬂe%%q)fqgsdh} 8Pt |eh$|g é’kﬂllﬁ:h dRle&of @4 F@;ﬂd%éﬁbohsm m tumor

I"nor gani ¢ acl roch| ori
ceHﬁog QL @ege(qgla gq)r ﬁp\frr é\liﬁ?@)ggfoagygge Qege(qt (f to "not only
aceyadtiedy, pteafitwloical turaodeésponsand vanmusi treatnBaittmotlalitres) but

aldd gﬂb&geéétggtl&ﬁrok?%#angW#Q?ta?i%qeﬁbﬁg m%gg@é' b¥ b LfRMpeutic

I nor gani ¢ base

lﬂb@ﬁasﬁﬂnﬁftﬁﬁmmﬁnﬁwl cal cium or ferrlc hydr oxi des,
and such organi c bases as isopropyl am ne,
trimethyl amne, 2- ethylamino ethanol, histidine,

[PQF:PQB] ney), apE INVENTION [ Para 94] For topi cal

il GBesr S BV RHaM GR A TRG DI Ties gt RORY Bgitechnioues
foe ohp aenekticrr ahtareatpiereiaflvagiotial dapcers. einaoreel preferred
rﬁSéH\fﬁEﬁt"%ﬁegﬂ‘é&Hﬁsmg@Hlép p‘?é@n@i'&é a r'N‘etl%‘d! f5Sde@eting hd

s sol utl
i

losm@@rﬁgner@n%r, AR GRACAT Mg PHEROf 88?%8@'?%?f Colorectal
canee e pbadlign dahtenPradthte eanowr! hivet cangdrasubosaneoas cancer,

In %&Mrcgﬂégﬁﬁgep g%c%}emlgg%%ﬁ{ndﬂggﬁ% &gﬁ?fo‘?fé?g%él‘?nct Meancer in

subdectcthat hias qrastsusRPEiedzo n;{)h@@@@ﬂ@ng%reewwg@hodgar@%ées the
Stgﬁ90f1527 - 1533 (1990); Treat et al., in Liposones in

Th f. Inf
or &3t ARt i dip ENGDHRIPIC BT Rfag B subRRf g,
(198P) deterpening Bdaedmreamorgj;ardsusqqgte@!ﬂhasmy caywer of the
sﬂ)jf:‘@tr @t%h‘\s'a{ohg?her[lg\?é'l%fgcﬁh an%TodJﬁ’?ad Buﬁ%ghelﬁgeregtlbﬁ(s) wherein

unor

a Bleiarde E%I’tti'%r‘i\g'QEdBStCS‘B?%g%‘”&ICf'Q” hlocadgnas thgyrancer. In this
mBtived ethe deospdrSfliplid iamatdieis selected from:
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preparation of the conpounds according to the

i nvention or of their pharmaceutical ™ acceptable
W@ 200568478ui t abl e pharmaceutical |y accept abl e sBCT/ESD5/006681

t he compounds include acid addition salts which may,

for exanpl e, formed by m xing a solution of the

conpound accorfding to the invention with a solution of

a phar rraceutl | y acceptable acid such as

Hen@ ‘P@X CHletph¥iri ¢ aci d, net hanesul phoni ¢

unarlc cid, maleic acid, succinic acid, acetic
benzoi ¢ aci d, oxal i ¢ aci d, citric acid, tartari c
arbonic acid or phosphoric acid. [Para 97]
] Fally, NWVA04 is a prom sing new tunor - selective

di agnostic imagi ng agent to nonitor the treatnent
whmpbn;ssaelettesieﬁrermthet gnaup toBastmgtofmadaialthessotopes of iodine;

e
ﬂﬁ%gbpﬁgﬁfg?wggannﬁ% Sﬁﬁﬁ/ s %‘F Eé W the Jroup comprising

Nl-dzu %IdeNRB:th‘}/r\ei’%Rl'é/aI‘ alkybabar @? gt%}fﬁﬁﬁ%%% and

nore recently i her 14/1 4 spontaneous rodent
tunor nodel s a lack of netabolic phospholipase
enzymes in thg menbranes of tunmor cells, the

of this approach is that
phoIEﬁgllpl anal ogs becone trapped exclusively
|1 nmenbranes because of their inability to
Jine nmet abol i zed and elim nated. Thus, the
Yiﬂif rg ntlal cl earance rates of phosphollpid et hers
fr n1n rmal cells versus viable tunor cells formthe
basl s concept. Results obtained in a variety
t urti® ﬁﬁﬂéfrﬁdﬁcate that NMA04 is sequestered and
sel ectively retained by viable tumor cells and
| ocal i®es in both primary and netastatic |esions
whegaX i esadifactinatisotiopel afdadinm 1 iscruttitagert hewreednolmand 30; Y

is s@léc)(éﬂptFrd"rHCiﬁé grbbi dohsifRg BF‘HS@ﬂ-P"EOéPIe%ZG@R and OR, and Z is

ze |n I nflectious sit

€
selgfiod Fovr eSS OUR SRS TR O?dNHzmlbl ﬁnﬁ)ﬂ%ﬁﬁ?rem R is an alkyl
orsglatigt isubstituerand I eiigimethdd) defsi sraléc&égt flymrthkei groaptof

re RV ET OB BRI O B R o2, Bz B o
Prefexablby 'is tmwnﬁmp},)themm&r&o ipdd ﬁH&e"llth ~Pxs a 4 day
|oaB)éﬁéﬁ§'| o&aHEqb Pﬂ)épﬂ’\o%ﬁﬁllh? $h®PH@hi(|§lﬂb‘db?bh@nvl)10(tthdecyl] 1,3-
PRI S artaceliien o J-ER b st Rdqrne eyt l-2-0-
mpthoduicic-glyceiro-e3 -pisphaghabngoweberinliodigeds iattbafoum of a

ra Q[ﬁcgﬁé&??@dezeg%rt@ﬁ‘ p‘h'&%ﬁf)%i%l &k Qgcrj]@g%*tgd”rﬁétﬁéﬂblogles for
th qRRBESBEEARS Ko e oo PISEUR b aued o drgeribed in
U.sheaa sy, I42926t6¥m i4065N\045,087, 1ixl ;| 3Bd7@B Oy 6,258,519 and

6 \zﬁg § éﬂg %ng g/%ééhc’%eoﬁglselﬁ P@J}gbpﬂehtqwgfé?édée' ty

[Paker & P0he e anomﬁrrmnbgduaeeg)thmﬁé@tt inpendon infpyidgs @gnethod
fot 8Fe kRfat e GFainedr i aRebfedti atHeymbBod 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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(stable) for magnetic resonance imaging al beit at very
| ow sensitivity levels. Regardless of its tunor

W a0090847ng) ability, due to its rapid netabol i SPCT/IIS2005/006681
tunmor cells, it has not potential for therapy. Nw04

ca]%cgprquesttfﬁ%l Q%?&I 'I-f’dpatt&émflaro@ér)én?&ﬁﬂr ﬁét@t‘\ddﬁ?ﬁﬁh&tCemcal

vari ous treat mant no a
capger.ff ioma) Brvast diéf‘é%rt: PaRCERatis ANl SAAEHOPAIGaMa and Prostrate

cane8tons in cases of sub t herapeutic primry tunor

Para 98 .
PatEL0RT " e uer it b 'gﬁrﬁgfék@?f@&%% fIf s< 8f a Wlfospholipid
ethet hnalpgeforftbe produdbosntfidpharaceuwsigaheampssitien fehe

trEAPC&ISof ¢dhRPe g@fa%o%‘ﬂ)h%ﬂ’?ﬂﬂhﬁﬁ!&bs drBeeRIc@&@Mom the group

Invention provi a method tor detécting and | ocating
dipEihes - Adrenal cancer, Ml anomm, Col on cancer,
[P&rd D02t &let aanTIEaT, erBbadimentaf thee pr@eosﬁmt@tmnpmvides a
mbbﬁlc?c! of @l?ﬁgﬁentﬁvlkﬁguﬁqﬂ%ﬁ%ﬁ'&ﬁﬁnS&%mor‘nﬁt ﬁ%é@ﬁlﬁ?%ﬁrneoplasm

i nobl ast ona vi cal
Incaaﬁ@léiect n Taupethod pammhises dheisterRySpect ed of havi ng

canqgy adrhgist@ihyd pHusphiosipsd etteersdresg 0b th¢ ajbject; and
20 Bl a AR, RignRt rgﬁaneﬁarg,gﬂgge@@gmamg Mtammation,

adarspeat bwberblansaw ot g eo@trséa obtthe lse bmjr@r@@n& athigher lgvel of the
ﬁge?g!ﬁﬁh %Y@.loumduhgereenﬁkgg Wwhan tﬁ@rsru%wlewuuéue?aq?gﬁér
etectil on

retenti re
e 8910 TondisrEes Areertion AnG PSR Rbie Prestasiadhd when
thehasgbal exhiditarmalover retediet regioh; dnnviltates phe presence of an

on%ecll e&kg‘é&#a" B¥ gﬁsm%f P FHBHh ! hg& Pladifdk Wérhﬁ?atlon

g Is an | nte bet ween 30;
[Paral 1031 < Anathex emhq%m%ﬁ@fghewe%%nvgﬂ%@n .pgowﬁes a nethod of
d@eKthQ’{eo%ﬂa/shahtﬂéd t.gigssargp@ha\ﬂngmgh@spholmaaebD (PLD). The
active isotope ofciodine; nis an integer etmeen
(ﬂgogbonsgs g] Sl&E:-%FBcc’cfed fromthe group consisting
(%qu@ﬂlfﬁwﬂheammm'mt:wmlezel er st@ﬁe"c,LtDemRNMﬁweh@ the tissue
éF a(ﬁgnSIStl ng of NH2, NR2, and NR3,wherein Ris an
fers

bstit t
ek g et e aﬁj%ﬁag%éj STmplo et .%)8W€§f‘ftvc$$8£ pgplein activity
thamds;meonm:ngsmsmga ofgiad@) whi28in, a 1a4dr, ackpsty, regimon irgdicates
dgtre%bghaaﬁ'lcytoc‘%\ﬂow};fsot&@gﬁdg@ﬂFsﬂé\hSr phosphol i pi d ether isl

(h defermininm pheye Bia Tawtemmp?elﬁgg 338@%3%&@ PRMA than
smlﬂ"ggﬁﬁbﬁ@ﬂksd@r bnls) V\ﬂ'nereﬁra(]@/tv%r :’nRNA level relzglon indicates
d% ec aﬂiﬂo@?& PRl P/Rk;ﬁe'?eecf'ﬂ%'ggfneyl S i Lafhegfgffnr gf a
[Paaalﬂ@d(}t il hissoetped, ther PLdu oreteds prBVitpPE tae FERNAdexel may be
qﬁﬁhﬁ‘ﬁ@&i bYEIRELi 9GRS tisQtie SRMPTBRHEIRE tPUE & ralsh, Used@cribed

e phOSphO|IpId et her conpounds are descri bed in
[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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U S. Pat. Nos. 4,925,649; 4,965,391 ; 5,087,721 ;
5,347,030; 6,255,5 19 and 6,41 7,384 and all of which

w@e@shereé n i ncorporated by reference. [Para 1POI/US2905/006681
anot her enbodi ment, the present invention provides a

[Paﬂ:ﬁtl ] f?‘hetfgﬂow @%ﬁﬁﬁ&n?&&%@??ﬁe u@eaanb%luPie?ﬁéds id18ted to only

nmet ho sterin
cegpinophiosenalipithethsr GTBPERHS, QYRR 8V lges are exemplary and

sh@hmsﬁmlbeou@erﬂtabezb raa“rabwqma:,toge&r:frthbqﬁee@wmvehnonhu S

e _canc ed | St
PR, FAEeSAREHL, WP SO h e P s R b
markadespeatbtity ot eopRSHE tissTe AitAPtdaTeneoplaste tssue in many
exg@ﬂgrgérntaHMﬁ{orQﬁBagfsarﬁg'gflgqlﬁgﬁngéﬁ@@'Ib%l@k rdaugc?é?t\htift?'and tumor
seleshyity:pT IMAC SUggs Sl M3y poteriauly SUmsticr dhy pE-FDG PET
scaamaes forciatE-nesaneonauarad iRraggng al ke paedee m¢dbanasm of tumor

sp%?h]cm;gﬁ HWIS uH?ﬁPHV@Qt@AﬁG’? CHN %Uﬂjeﬂilgsls tid® a%/fell

ana pro ucti on
depﬁ@bﬁd@suthecgl|uceéﬁwgmaﬁ@n meﬁh@mém e e G drptake it}s not

we?ﬁ@sﬁﬁ'bl|sEBgS/€hd§th@$él;lmbéowlbﬁbtag@imgéopraetlsétlseuéeiéﬁehdmon the

. r L.SCUSSe Ve, I

viahlBuePh i WU 27 BB ks BhRrdfenolih 21k some
membda e @renatrix cagparfdrarat | Somdeaa@d@m\of Hyw wlahglta If this

udtal%%w&%aw H%élklﬁggdé ?estwmmanm.b,odt AR iFSIESw tthet NM404
|

upkplel O3 tBiarhaessiteate IR B dlanan o A SuALe ey tgRt or poor
whargas) tanspsaesidtarit tvarddiationivardshiosncomtiiemehaptake. Recently,

mﬂéﬂﬂﬁ@'q@%&q% %M@%Mau&fat(%%dsféﬁ’ﬂng@n b%Eﬁ'ré@loasegsitlve and

evel urroundi ng regi on
ragipie S Hang éﬁyémo%(ﬁ@ﬂﬁet@eﬂstﬁ%ﬁéranlde@e'ﬁ‘t D PEEE-o uch an
asb&y waﬂjlaadeemvﬁmaqqtelwmwmuhgqﬁue@ms efeatdd wigopldstii@n therapy

swcg&%‘ﬂenﬁ H}%Hi#eégea fﬁg g g?ﬁﬁwgéﬁtlgallz%lon would
indigsieectiee) wiereasithgse thd@&tﬁmt thoEs m@rmrwe& uptake of

NN 4P EBRId BB- offé?@ﬂ%tﬁ@?hoﬁﬂ%d]ﬁfloﬁmﬁﬂjﬂ%hr?ﬂryt BBemotherapy,

ﬁr esent invention provides a nethod of detecting
®Heopl asia in a tissue sanple having a phosphol i pase D
[P4raL1) 8] Tiomemap tvadhchamprhiesdsval tyemenepf sensifiag, more available

m’%ém'ﬁkwet%edg%ﬁnp{a‘?hgf %cﬂ@&ul?ék%&ﬁ‘éf% cQpablR&F selectively
deliwedn@ aragionharmaceytieal m@@@é%émi%slmistaag%mue The

inVentels %fpp%@érEhas relehviot pagitidizesait ualgud bigchesses or
pHAEeg 9 cAhar st Re st YBP Rl WsHIY G Ay RAGEALE B tissue or

tuthetr srgtieliivity.whet her the tissue sanple has a | ower
[PARVED OPf SAEY hR@oworkers16.17 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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surroundi ng tissue region(s) wherein a | ower nmRNA

| evel region indicates detection and |ocation of the
woemplssi@a. [Para 104] In this nethod, the PLDP@I/US®0F006681

activity or the nRNA [ evel may be quantified by

va@@fyﬁ%egﬂtiﬁ%u@ ?raﬁ?g%n?aég'rﬁﬁ rRuf Hgaﬁﬁn’%%gllmﬁ?tumor models

ove anot
HeéPpresent invention provides an anti tunor agent
[P@rﬁHQO(D]edThM iAvéreiono Brefailieg egpotigesis (Figs Upissdralphospholipid

et ity 3?%99%%%2& RebB LRty Bbillleg of il
inahibitye tel bRLomer megibolizad and yllmma@mcéﬁtrnﬁwﬂ pé\t@rmors following

adﬁﬂﬁE?chﬁjc\)/@%ftrQ&o‘i&ﬂlh@w'pﬂgsbh il étﬁﬁk@%&)ved?che presence of

o e RNACT 80N, AFTBaS GRaNTS PELTDYTIBB ArdLiachy rEred only
métabelieesahus, itiis bha dFf&xmaiabgleansncesates lofgphospholipid ethers

frcﬁp(?\\b%dﬁacreﬁllﬁjx%% Fﬁ?m%?'c'eﬂWtH?tyﬁf‘rH wsagi P Emept

to on certaln p 0s
Pr@tmmaryd#ﬁal}ﬁd@ta inepverdft kepegafhaad %ﬁ Sawor

m@cﬂ‘@yufh\/fécllinlb@rsd#l@rm@w?m NV 0 Y0 Uheesgo Blelecfwé hetake and
ese |nv
prg DG iStsD Ogtlﬁr{}l n{%{g ESC}%L?S]G t}ﬁ%r 'TQ n?eta'ﬁwgég %o some

nstr at I ked eCcrficity
extent imedys ke, the ursx@:réomavmdeduaarmremnppugdu@aduaémem liver

tu t)rf(‘)r 'FﬁrBH efX86E 'tH‘?ﬁé RliivkH Eﬁtkﬁr’i‘lg@'czzad-f@@ctqul el/HIRD Fuitﬁer
begRiRbILA0¢ Site b ot et Brekeoupg ekt (angls Pigacessors, the
inRntoss anpanded @valustiom ntorivat temiors imtight ofighedact That imaging

pa’? ﬁt:é Wtﬁ@@ﬂé?@e@ﬁ ﬁgﬁ%ﬁmﬁﬁ@%%h?'ﬂaﬂeﬂfs h%@@ﬂpﬂ@rlymg

er i1 nvesti curren

cirgbasianditharei o igliudbSisulittol (i“i‘élf‘%ﬁ?‘d@&ﬁﬁﬁr%tmg gpdules from
Hd(.85n Ha@stsléfcﬁbﬂal irha_d[]mgnwlomk/ér ,egthhlihstyestudhest daluating PET

scgngglq Y\%algls; Pﬁygfs ov@iébfy %psf(?%ts%ﬁg‘?m |ﬁr1:létg§tmg the disease.

Vephesfofre Vatkdrsa Releftadd Liver $3R02 31 k. oFUlﬁrhﬁf,lBET FDG is not
us@FIWH”rﬁanbEﬁE sk:?ee'nn PE ISR QﬁﬂltaﬂrRﬁF@G\Ha@mﬁéﬂ dseful in

evhilaBing tpeast JuPaaEPAbh AU gl Dy O T iR o

[Parackeht] y Fellewing zramipjes ddpiat ippefencad dmbodimenéx b tlenpresent
m@c—,{1 tmﬁnd%r@?ﬂl%ﬁﬂ&r%f?@iéﬁ%@rﬁqIzo ﬁr@gé%t%aﬂﬁblﬂ@%guld not be

ow confi nue ventors
§@M&NMN&(§QO%P£IEBEMGS%'EI'F‘V%@“% both radio
[pmms] 2] vel.aEAMPLED reS| stant squanous cancer cells

| n n 3) _Ln.nyd .
P42 3P A, Bia ”u”awﬁ{lv hSis, PAGDIAHRIAYS Shd'Bihildfon of NM404:
[Padack bp)y Fhrdoventors rﬂy@tﬁamc fpproah was pased on theagqrier-

M‘l‘f‘%d |c98§4Jc6@ﬁo'hﬁ@ ﬁéﬁ@ilgn'd’f‘jﬂir‘?@ﬁ@rdcﬂéfagenwﬁﬁt‘haaﬁl< In@s@lates or
hal\xﬂ dJ é%lurmr&n ontl uptg l I\/S _f, h

gt 4o bt k BesdnaBeBemscoelbig. The synthesis

wa(ssslagmq/frocrmmdrdselmyj alcohol 7 which was converted into p-
iodobenzyl bromide 2 by reaction with trimethylsilyl bromide. p-lodobenzyl
bromide 2was further coupled with Grignard reagent 3 in the presence of
Li2CuCl4 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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etc). [Para 108] One approach to the devel opnent of
sensitive, nore avail able imging exans is to design
w@ a005/081716101 ecul es whi ch are capabl e of sel ect POEUS2005/006681
delivering a radi opharmaceutical probe to the desired
de@%&%{iph'oﬁﬁg?av@lesi(ﬂ‘—’ h%_n?BBE%%‘&ﬁH@FQ Bh s converted
~ capitalize o uni que bioche al oL phar maco %glca
intey §GENM-4949rD BV RTUFRPTACEPY ER A §NAWRI I§HNESFNER o f

tissue or tunor selectivity. [Para 109] Snyder and

cowor 16 17 obsaueymmt t hat a iety of aBMyH)aRdHP 3
humd PHe@f | s conggim nucH elCHe®ncent AR
of natural}y occurring ‘ether |ipids Jn the cellf2 ¢

b %
menbranes than normal tissue. He proposed that tﬁse/
accumul ation of ether lipids in tumrs was a result of

a | omex capacity of turms@el |l s to_l_@_bol i ze t heseTsCl. DMAP
| i'&FéEhéOHYPl ack Of gy et abb nEYREE! The —go0
i nvent orss have capitali ?8“”9 on this observation by

ra

synt hesi zi ng a nunber o di oi od i nated phospholi pid
et her (PLE)anal ogs as potential tunor - selective )

i magiFRg agents. SewesidHedTHPhEse PLEgF| ogs have — _PPTS(eat)
e*&P%ahs??si kiWent | &Eéw‘%". i t yETOH
t olocalise in and lbze ,‘g& ectively retained by a 85%

wi devariety o f spontanebus and transplanted rat,

murine, and human tunor nodels (24/24). [Para 1 1 0]

The inventors prevail gg@\ ogglgsi s (Fig. 1) is tdat ®
phosppedi pi d et hers békg rapgped in vianl e t n? N
cel (8HesObecaus ot ’nabin'(SH%é %)OﬁgchzNMe“’
met abol1 zegl and el im ﬁgiieég.'l:iog[‘racti on of tunors %

fol | owi ng admi nistratiofl 5% adi oi odi nat ed 10 (NM-404)
phosphol i pid ethers showed the presence of only Hwe

i ntact agent, whereas analysis of the urine and feces

[Pa2Y RS IEOr eh¥r, ®lig it §Reld EhHehedid prScdsRor labeling NM404 with
O G RN I Y
prbaedss of this concept. Prelimnary results obtained in
4 J . o

P16 e N A BB R depiRced o 145
angnal cpnaenseedas éxren@ne@nuslngtmﬁdﬁgdI%@éé\bk@e&%éﬂ%@g'@%ﬁreh ftted
wiﬂ?hméhzsqilntﬂ =i cﬁ%écﬁs’ﬂblé lrmeta.taﬁa. hhaearriu_bme s'tb_amﬁntazrtﬁe top.

avo arli er. . C oun eval uat.i.qQn i | ver unor . .
PgoLT SR e PR a7s BXE kR btk eed Al asfoir was filled
withe fidlesed Bagakeed sbb&eamébemwmﬂswm@mglﬂmr (z_}Q:\SérS). The
sy?f%%wdag ilii%‘\‘?ﬂe%l foildd By Br SAeGRaAL Check N LRYROLAERary

expan evaluation into l1ver tunors in |light of the
SYFYRUTES EWall 2 rHAg) P TBa CPIRSr W AT ASSORAS S Computer
integehtoesmt i c. Many patients have underlying cirrhosis

d erefore it | I f 5 &1L '
[P‘?ﬂég]ein@r aﬂfngéi, r?o%u'llng gfjs'ﬂa:og%Bw %yﬁﬁgéjkﬁé.ﬁdagp#l%'ﬂ as prep.ared 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 short tubing 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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HCCon cross sectional imaging. Mreover, prelimnary
studi es eval uating PET scanning with FDG have shown

W@ 0§/02016 50%sensitivity in detecting the di seBSEUS2005/006681
Ver hoef C, Valkema R et a/., Liver (2002) 22:51 - 56.
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withr sayrdr dTh@ag@crtton Mial Maspreated @é 15° Cufgoﬂmn gluring which
m&ﬁtcﬁ' t}ﬁ%tstollﬁnt &Btl'll@@l%?h%ﬂﬁ'édi’%@l%@a% tﬁe(t*éﬁ'\@ileﬂgélr aftsefeam of
airdgRarFO AR P NAprited shraih Hae rsit ul w8l pac o
syfingas Theuenepemittie &f thymerattiomagiénvas doateasad g 165°C and
heﬁﬂﬁg cﬁ}ﬁﬁaﬂ@&' foPhE. M{pﬁéle?o tr’r'i‘i‘f'uui;:@sa P@'r@ﬂ&%rﬁ Qfal was

eprot ecti on
rem@aeérfm|tmcb|@&!échﬂ%¢r IARNe ﬁom/g@né%m apembply was
diddinedt4d) ahy diveardedtfl piaborduiRvas] showol torddrm temperature.

[Pa_m% 4%/§§'h8' @a?r&' ﬁﬁ% dﬂg@#ﬁaﬁ?g\%% gﬁﬂ%ﬁ(lﬁ% }Ia@/?eg%tlon vial.

Thgymlheas geptlofmsleﬂoand apslyielg nNﬂmoips& € llHﬁSDﬁ sot ope
P%rfgtl‘?ﬂ' nS’evérﬂﬁ' g\?mhﬁg)—jl?_@canaﬂgﬁk (ﬁrtgei&&ﬂe\'t@ﬁeléarﬂrbﬁdct mixture
wapr e ey b et 8 FTBray A Ao ot €8 3] M
[Pradi2Bla Eighdensatbertite [RAepa0e@Hisdsig caILE"nmwzda prapsued dy
pr(?j%a{lﬁtggblbéqu]% %M\tlﬁ? }‘Hltd? sOManolFot @‘bhm%t%@l Ethanol was

a ru r sep

eFm'iQ&l and thegesiRdvas ﬁl@Sﬁﬁm&yat,werﬁCfﬁﬁEonﬁt b imak %@Rw of ethanol.
Thiehget’ RSET WRisr added fritbl £8 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 pl of ethanol was used to dilute
and transfer contents to a 300 pl 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 ml/min
was established. The reaction mixture was purified by HPLC on a Perkin-Elmer
cartridge silica column (4.3 X 33 mm, 3um silica) eluted with
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with filtered degassed sol vent

(hexane/ i sopropanol /water (40:52:8). The system was
weouwshsd7he at ed fol |l owed by a systematic check-PCpUS005/006681

the ancillary systens such as the punp, detectors,
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i85 T aC e SEl ST {1 TR 2 Posioileg spfifion. The
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am)unt 0 g ueou'ﬁ sodi

anpfhercsierie 1225 140 Wbk PERrke 5140 igs flvgec into a vial

forTQﬂ’@ﬁaAr/smge t hrough the septum The vial was again

[PEE 2 we fﬂﬁJI |%H déé&tﬁ}ngN%Q n?&?sWrF?)% )fhggi SE@I‘}S &or and

was a sa tor
quahisy éﬁﬁ?r@bﬁﬂStﬁ Ksatprlégw,. FHYSOFABIGITYS @fetre@elrfqrmdwe

[Pél%aFZHB]O?AMltﬁlla@é]@dtlﬂﬂ4maﬁfat@fhléﬁnaﬂrowaﬂ1d evgired sltd)51¢lobatch that
eagl

resiy At VoL b e kT ol Y hiniaporental
sydthétimdifferencesbetveden haidies.v BatialpdinatiostobNM4fwas routinely
acﬁm@ﬂiﬁﬁn ifbtohe é&?ﬁ%@%%acﬁoﬁtlh%ame‘&foiabfva(l@é%ﬁj ftveloped by

serted thro
the Ve OBy Y 91 g, thirewmatiiad dRscisreq hera aar BRERATed for
injsesionrceadiad toostahdardntethedsidey crideddpnthieninventars.?anThis

prﬁggﬂﬁ eg\ﬁg%lﬁgﬂr@ﬁi’&tt%w @(}eqrregﬁﬁ'h dﬁe}’l'lea MBFal IYEnitial

enser/trap assenbly
human arialsoite NMa24nthelpEedacesaon At NMAD4 Ad has Baguser over

4@ﬂmestt@ psmé enpepatusE-| {0 @ NM434. Sleddrally). followired
r

e e G AR et P A A ig N By G, oRf stpnatficeutica
wasatlisbolvedrin deatute1etianst (ehtF00d) aaduﬂvlysorb@tcaaw (Qsh gl/Hg of
co%l?élm?d)crﬂ%ejclﬁ?@l qd r@ﬁ*n%%etu HAertvicBunfanaandyet RiiediBsolved

I.ca ?Iorm ol /water (65/35/4 3
in sterlle water t glve a I'solu tlon contamlng no more than 2-3%
Polysorbate 20. Sterilization was achieved by filtration through a sterile 0.2 pm
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 (123I)
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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[Para 123] Eighth, Anberlite IRA 400 - OH resin colum

was prepared by presoaking 1.0 g of resinin 5 m of
wab®s/ogt/n@nol for 30 m nutes. Ethanol was decaPCBUSHNH006681

the resin was rinsed with two additional 5 ml portions
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ound ic acti vl td/

Cif
radie3CeaRe UeE aBOAStREE| wavy@bﬁaum%e] Hresgetiandar
préeddiFes have beenwanizadded rabng yeatd in tife hvknodr's ladbratory under

apgw%gg@@t@g S8 and Bl bR ReR. 88 ovBly Vi istipycion
tables vrare gleaerated dyi @ sbmgp uige Poegmae emhizh nwﬂucag deg@y-corrected
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anao vent. was renpve b r of evgéoOéftlon

thersgirt injgried dosg @Hc%twelgolrht timor to
tissué framosewtercstelculaeedvbasedtm giperdent 2gRdedsbydeaper @m of

t|s§?e llf)taF@né cy}ﬁrdlglr%{lﬁgﬁn@ﬁlgg}glﬁ@ teiel n?af§‘%9tag?ﬁi%@9lﬂ/e?e
peripraes an jumer bearing mige abidsé: Viak | (ﬂam%%f:' ys most NM404

mﬁttl@ﬁ Jinvedérewd adtbblisined heparatioe TR tdblds for hlilldfehe th@fapeutic

el of product solution was diverted into a vial for QC
%\H&Ef sis. [Para 127] Twel fth, radi oacti vi _

[Pareakifle dGererahienawse RraitpEelst dnimals CRI@IIVQCE//‘ZébTNMﬂ)O"r (10 puCi)

vid 831 veif $%1§Et|oh Iaby, at%})ébl%@ﬂh i eldyoi m&%ro@nﬂ%eﬂhfe@ém& were

ang st i a1 gl

?Q,lypgﬂ Bgmpﬁ) ﬁétlall\lanesthesm 68 mg/g w) 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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recently underwent acute toxicology testing in order

to mnimze potential synthetic differences between
waetwdoes16 Radi oi odi nation of NVA04 was routi nePET/US2005/006681
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arldyilefetida &ilensl BPRINGA] e o FEtizatibAufethds e tagehtd talkes from
dat a relotfx\gr essed as a percent injected dose (+SEM
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intdrPetdfice WAHIE 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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organs were m nced and duplicate tissue sanples w |

be wei ghed and placed in plastic tubes for isotope
wW@owsns41e6 | nj ection site and residual carcassPCT/US2005/006681

radi oactivity were also determned in a well counter.
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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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dodecyl - phosphocholine], initially showed the nost

prom se in animal tunor |ocalization studies. These
wQ@e@sos4ype conpounds, | abeled with iodine - 12BCT/US2005/006681
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[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 ApcMin/+ mice indicate that
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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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| ead conpound for initial clinical studies. A though
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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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mammary adenocarci nomas in this nodel, thus indicating

a possible specificity for malignant tunor cells.
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[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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perfornmed in SCI D (severe conbi ned i nmune defi ci ency
wOonioans4omg m ce bearing the human NSCLC adenocPCT/USIINE006681

A549 cell line (adenocarci noma has becone the nost
I
Thepl %ﬁ%ﬁ%mﬁ gtﬂ@l?lg%ﬁﬁﬂe@'l a@ljé%gél%\)i/%fﬁ’ﬁ)ﬁgg 23 revealed the

PregensPiayi 9@\' el CAEFHIRK i1 Hheo ' PIB O Hamnﬁ@% Hpaggmuith
NM9E & rapeingdledord houpaditeoin tie NKAS NMipadR 4Salosgrpiant. pathologic
R oA PO B HATARE) e IS e
mibin Itameterber\ alHbaeireals Os'ﬁé\KBthb(b'@hq NM4Q4 rige was

greXte? 4Rkh 288 itinds tPf&‘iﬁﬁQhé'ceregﬂdﬁﬁlﬂg N 3bemied, aeeh indicating
r and ki dney upt ake.

a SWrg?fﬂr#hﬁlpégﬂé)vﬁfW§¥ ibution studies further
[Paraohd 8] nids likelyhihgh beemedesthef turBidireteoetingystratsgyiapgenrs to

invélbgéﬁ%@ﬂ% 'tué_o‘?qglr:r@aﬁlﬁ%t%mwa‘éggﬂ%hy \%P}iglf‘tnhm%chﬂes such
as 'Rpos evRe PBl @are ol Brctichl 1g K Bbelingaictnearid gt fime. However,

as \aighitké te‘,arl\pr/lllsh SN BA o cloPidphed bﬂdléls exkiehl wetd laeted exclusively

 VAreh It e iyl | Rle
il AP CRE R el IEBAIEREH b ML R Mt
analegy with al@areatlwIabﬁmrsuchcasewmgeéZQBM@emI@rWe\/@fﬂwcal half-
life Wﬂeﬁ et WitR AL tNM@rQU takd Afdl setdMidh lai@}‘étlbgeﬂn fact the

iy S5 PR AR5 30 ECR BEP et PBl Bubiec o

pil B Bfedt rﬁoseuenatrdﬂ&ffmcqmnm hilkhe apmeat 'd‘I.ESIWOjfEémS to eva luate
theff&?gaghﬁﬁ of%ﬁl@ NMEB4 @EFH"?@?HH@W XV a IV@[Sé%i"vef§/l-m%w positron

nor vi sual I zation wt
1S050RE WIEB AP BYSHNGIFHIa BOSIdP. CValigle iCyREpmIse Tor PET

ima3ln & bf 38/ ors FB6mallHimaPhaid &l . KR, a(ﬂ:(ﬂISImlrtOSdalﬂMIer@.,On the

resagggﬁlﬂ éz\%a}n%gh{gma nrﬁa%j Icég?rgez'llsna %ﬂ he?’%ﬁﬁ%hy Qfford's
relaawa|togtradutwmbgammncammmw@g, Immpr vy cogiplirment

the usé%F flﬁ&%”e 1@!‘-"]}9&? |M‘i‘hant9Wi3tB§eFihﬂ§ HUKIO‘NeII‘é‘fUh&DQI viaa
eir

diffans o REBFTIRL eSSy dhe S1UEG8s RORRLNE: | faginy. of

[Para T49]) oAsmaBdI@d dik &yd seld cedyohees, Hiblei unigéliiynoft ewrreinidig available

tra@ggéﬁ %?5@%—‘??&5% Ilrn(])%éal‘:frcﬂ t!\‘%g cgfz(s( egkn Q) dlstmgmsh
”eoéf’é@?meffo"ﬂéﬂﬂ9€lin%m%s HoysveR) BER ,na,maryoqtu i@éﬁ’iﬂt@ Lﬁﬁaggnts
hasf ¢fife reeinBrINYi st Unverdateing thisTalinicdllyosighificamlt linisstien wherein

car{a%te'eﬁ?\g ogfﬁ&g?ﬁ &?%M'ngﬁgnnaja Lgﬁﬁfalﬂgﬂrt \Wkﬁgcfe 5!515?4 bacl§grou nd
actigiy and showsd MR tisBreWRtEREIONR] KeUNSeANRE,\fgheyasidnerpW, Mey er
KL, fﬁ%{rﬁaﬁlﬁlrw Cira §e MR TV VR yafieagenMath &t Reliviogfhated
oSSt TS A LA 558108, BB however
utilinediedssa abnirob irs thataatody,. did dvooteMzate3Figa)ficarslyoin the
graﬁﬂfbm&.gggch findings further justify extending the inventors" studies vvith
PLE analog agents as potentially useful tumor-selective imaging agents.

[Para 1501 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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radi oactivity is heterogeneous in tunor, as
walemshst7iat ed by mi croaut oradi ography studi es BEDWA1V95/006681

that the PLEradioactivity resides exclusively in

coYl'dﬁHeed Sﬁ )‘?lcb r% f’ste%ﬁjcﬂ eWREd, Eﬂﬁe %%rsft?%fm (SUNY) at

B Nestoe ﬁ@ﬁ%m%ewe AR K58 1561 Bh 37 e nL50 times
th&hiyWédt a?’tm&t@ﬁﬁqd‘vﬁan lioise) in BRseGeunsdbse Rixicology studies.
A BRI TRl B P s
velncer. J Nucl Med 37(9): 1540 - 1545, 1996.
[PQ%“DSIT]at UM%H&'I&NS\I%%Z}ZDE&&%‘&ln@'iﬁisftefe‘éi;td\h?ef?ﬁoﬁﬂdl NV¥&s e -free,
U V ar
P it BFOFTGoH ARGV KTADF g ksl B aeent Tl bidman
aobmmumteammbe the RediieattivedbruguResearch Gommltted RRC). These
dt?%aﬁ%&‘@%hcé‘ B?@Bﬁm?&%@ﬂ#aﬂﬁfe%@e@ B8Y sﬂlﬁfptbﬂise‘éhﬁfial

se Wt s sup I;Iin LiW desife to study
QW“BY'Bﬂi wital Yg0s A éfeqPE Hﬁ @3@ NesHESS pont aneous
[thTDSZ]ﬁDAglaSplwthehﬂlrbﬂm}' prbRast a4 14ig cénezrasitidritonadre studied

%@@gbg?&f%{w%‘ %9%81 %Ihﬁ??ﬁ 'atti\léél%%l O,z\rdwn%cﬁlaan VA

orned in @fg cance _
hq:s@u@I Lang tumegs weire edgsilvayis ralizegeinealb tues af the nfég%lts with

lupd tcﬁhc@dmval \ﬁ&h «’Nsctm: Qﬁd @ﬂd&lﬂtﬁ'@,ﬁﬁﬁl @{u laa@hcaaﬁ@mt daBéribed in
0 enh

st L BElh.omeakEe o] iy FRE ylaiie AtaRiionF ghis BRI prigd from 1+
(barahy psrcipiliie abow dpack@rauendd 4b & (intenseagenke, oluch greater

th?ﬁa%rgfa@gt%ﬁﬁt‘eé tNo‘té‘tﬁJlechELHhQ%n% s@l‘ékiéoafﬁrrm'ée |n|t|al studies

tl or no u ein %J\/B
wesgithoseyittkoewn, 593@%% ar&ea CpES-s amw?me@% at this
st && Braalyopatsents |in AEmmproblems e tasioasexgifgesdstetan 1

[pgf%‘imoﬁggé ﬁrgtohgsall 4 aninmals. The count rate in

was greater than 2.5 tinmes that in th

[P@@r}wpoﬂ@mw MvB24 b eoyeanghd wormadl withi sgjght middle lobe lung
m§§§9€|fdc@|ﬁd};1ti wtdPtheNVY R riBY elﬁlsM‘l’Béi‘l:all{/ Barhaam%}?él@cmg

ra .
ade g Ena g QI PLSBIE Lt SR, 1ol ISR 81 Waphic
images ralGah o wiesl shahed f foclis védphald inddée righiclateral ngd-lomg. For
reSYSHS Qﬁn(etlé‘@e-& F@e%nt@é%@%'ﬂ??ﬂﬁﬂy"éﬁe b ﬁ@ﬁﬂ Wes ¥nabl€to return to

C rent ear use O
thﬁi}%entahé yonrd ﬁbrmréior rtbﬁr Wé?%'“gaf’@éﬁ -excl usi vel y
[Pavtat 15 SladPati et @ esmsalf 62 gdaneld hanmith elapgs 901 >€7.5rcm),

loﬁ@%t%&%ﬁa{ﬁniﬁﬁg%s g)'(t%na@?rgﬁn W]é Qoﬂ{)hﬁrrﬂﬁhh%lndow and

lefidiilum  disfatectyes Was & smalwﬂw@ﬁfﬁrewt&déoa%se“) carcinoma.
13TIENM3t2|4O§thtI &&ﬁfﬁ@imh@ei pdlealddg fotud bf Mpefkelidddhe left upper

Iué&,g\rvbtc?l |61c]reaa<,ea 'Pdf‘ %E%@%r?@ﬁe \églpf gggnt Iosrmtas]gackground
acdiggwi sition. The aimof that project is to evaluate

[pa e maspév.émtds of 7h%§k o9 AR EiBhE BBbBRIshelRYCLE

rel ati'vel y new posi t
adenocarcmoma) 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. 1311-NM324 scintigraphy showed well defined
uptake in the lung mass and thoracic spine lesion, which demonstrated
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[Pa%%ppw\fﬁjlal@"a l@lEtHodsl ?Pﬁ&@%ﬁ&év?@oﬁ AE{?on qf iodine-
13T,dabaldcl B QBOHTC 20 e, ORtiEAE Wb advancad 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, and 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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2(%,9)5& ons beyond 6 hours. The increasing target - to-
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kground ratjios constitute strong evi dence that ﬁhg
[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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nmechani sm for tunor visualization is not one ba_sed
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human serum al bumin confirmed this. 1 [Para 158]
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allﬁﬁogagn(ygjg‘ts EQ%‘%E Zr?@l |2 glameterN%\ as been observed

in previous cell culture and /n vivo anlmal 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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Following HPLC purification NM404 was dissolved in an aqueous 2% Poly sorbate
20 solution prior to tail vein injection (5-20uCi/200g rat) into four tumor-
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 (1mm
increments at 2 min acquisition/lane and 1 mm high-resolution collimator). In
addition, normal brain, blood, kidney, liver, spleen, thyroid, and tumor t issues
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“carcinoma in situ", nmeaning that they have features

of neopl asia, but they do not invade and generally
war@p/osatad | (<2mm). Their cel lul ar appear ance PGT/U§2005/006681

nore |ike the early human tunors so froma

el S84l PRISRER ol RN 19 ool Ealilepurl gosue
dstébytl@arcbfyraduwéyltwfwas@ewmiﬁelat@b&bralnrﬂéswmg\r ty to
[Ptat ] tmm@aadd/b.éiawﬂoﬂpmﬂhl ha |h9 Hésul’t@&wiHJNMﬂM

h
et sk P ks S BLvpBr a1y T hsor P mieidghing from
3-Gawar ih ditenetefyRadjoaciViyy (npeo traplsbrain sisked Wasghitigal in sham

op@?ﬂascong@)af@ﬁ\talst 8 19, Wﬁéfeﬁywil@@%o%@nttrﬁﬁecpﬁ\%ﬁsely in

lipgrasniéio gabpmmot‘%m‘é”r%hé?t%ﬁp@pfﬁéf‘é‘éém%aear'ag rats
werlg ceyal 22t iapd @7 atedd,t48Taind 96l g pagevdly. A$ Bas deki observed
in %’%%JAPF%SQ@ cﬁ t é SRd I}7r]/II9(5 Qﬁ’ha{l%ggélegt%ﬂ% 'l\fMWQs apparently

m@ﬁb@béﬁ@@édrﬁ“@@ln\ﬂ#ﬂ&"@é@ﬁﬁé@abﬁe'& Bﬁibbﬁfé?anng@behca”Y

trdﬂ??ﬁh@%ﬁheﬁﬁm@hés eﬂevra)dsmﬁtbmfcgagmw &mpdrdments in
er

oth Epp oA bare Sdaesied 8T e b bhmas s, and ot

nodmya] tissg@ oalngoratiwiéssvest and capadie ©f Acau gy lquireg RNMY4 04

lnt%ﬁﬁﬁﬁ“:g ?98/(3?4 §hall tMTHrQ%surm ' &k miie cllaﬁfméﬁ”vl/ér% also

ovmn |nV|v0|ma| anest het

defagseg abior AMAG4 AR LRTa, Sk e oAy g Hoss dgiogst that
NNMM 04 ensaas odsnnseful (eow s pglieghtioint &f singh inesstveitumar foam

[Pallcr%I fo}ré(;igf@né\[lguo%d Atrs) P?acsqt%ez'{ {Heo&s%qﬂ ANalnst ﬁ}o%gaflg )Q’?Eﬁpined

| avol I SSue ¢ enuat1 on assocl
previeus wNiE 4 glisplayesdselectiveizgd prelgngedigfengion by rat C6-

glioAtds évat@atelli iBIHRSsteAye excised, wei ghed, and
radioactivity quantitated in a gamma counter. [Para

172] Results and Discussion: Initial imging results

tMI\M4|nthe ¢ madel i ndi cated striking

[qut MMW‘ T days) in all

[Pade'r&t:]arhehmrasryr @sgltagbitaioed5Sn dv2r rivh xencngraftearai spégtaneous
r I

turt?f?ﬁA rpﬁﬁasgﬁ% Li’rﬁgeﬂsgllypklﬁ;é\gg%\ﬂﬁggggr en(%#gs tiv'é L)Z’ﬁtéﬁe and

prfalmgm eEeTi QY 11T FWRP Hor hdithele|hesapse ngfor lower lver

ba@'ﬁt_ﬁ;ﬂhﬁﬂd kakisythahapppebdetet 4010) tHeinventsmredpadided evaluation

o U B P e BB TP A T been
prahl@nm:c mrrmpattl¢rst§mverun@crls/mg cirthedaead thesefonpsislifficult
to%ﬁstggughﬂr éﬁ&a%ﬂwp%duw@fﬁom%cobﬁ dasgﬁs@&tﬁmaamhﬁgtrcg

unor s

cT.eat
MGTESHFE ST NG Y ke o aliting BRT Pt MeAEEic e shown
on{yFR9-30% sAhsitivityhintcretachive thetlisease.r é’arlnaxefc Valkema R. et al.,

LD 02 2 S, ek e ound. dat a. appear o prom Siny

[Para 182] Materials and Methods: Endogenous Mouse HCC Moagel 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. TGFx is a mitogen for epithelial cells

and binds to the EGF receptor; unregulated expression of TGFa results in tumor
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[Para 173] Concl usi ons: NWA04 di spl ayed sel ective and

prol onged rete ntion in spontaneous pancreatic
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HEE RGO B um dNGsduleS AR ated 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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di stribution of radioactivity was then correlated to
brain histology. [Para 178] Results and Di scussi on:
WO p005/084716 magi ng results with NMA04 indi cat ed BCT/UKRI00§006681
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ofSLEShcfronfBFH R By sl (AR PR els, Sioce
(1988125 THS 6devél oPrentouse asbit masodRC hepieine arg BP%ridentical
alsd BN otk Ati SNEPLEBANS BinGfh OXQM cohsRIASET AgCtiBgulates B-catenin
Lo AR R SR 8 e A, R4l Hobigallon or -
catl lsras end lregui@ton Mirtramsz ri@tiofatigbughl.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) 617, 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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Cancer Research (1992) 52:51 62- 5170. TGFocis a
m togen for epithelial cells and binds to the
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KiSPEAAAL AR @dMHIet URSEQAERAtenin is a target for the ubiquitin-proteasome
pathway. EMBO Journal, (1997) 16, 3797-804. Most germline and somatic
mutations in APCresult in proteins missing some or all of the f-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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Cafcaffi R. @fancer 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 ApcMin/+ 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 Apcvin/+ mice, Genetic background
affects susceptibility to mammary tumors and hyperplasias in ApcMin/+ mice.
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h h
phSEpHas® 240 BB P e TP FRBSeplR et gt breas:
cancetanewistasiut 7aansgeniaweodels of tiaast dancen mesras@m;se Cemcer
TPéDaf;nféH?CIﬁ' gapch C i 3H)Ng Yo B ACK LR RS Pof §R€rf§m||y kinases is

[ asm an eus, OSSI bly affecte
fr@ﬁaﬁ HY opseBiRdoin %%@@t r&éﬁ%@%ﬂ '\%é%r uthuswamy, S. K.
andMulbert Wor). Abtivabn lof thashefamily APﬁ/rmstmzt kioasesairemammary

tJrﬁ?ﬂé?Hés:F NAREVElBh oWH? Er Yoy ﬁ? Pr‘b?’i}{bskln%éé‘ﬁ% Rammary

tunors and o epl unor s

IHBPEPEH9Ess Ayancesin&anpex Beseareh (1 92Peadetl 1 242 s of
[Para 0&3@nllﬁ1a@@W§ segdiasf 4oL FiGB A Th@ng? Wasahd hﬂ@dﬁriated with

Fur.u

‘ngawa#a?tl?l?@n?x Lfﬁnge'_‘gnaaa‘he?t gf plv?gﬁgﬁ@ﬂ%ﬂommg ?@’Ejg pLg’lﬁcatlon it
was dlisdsivect Hi an aqusouata/ctvme&ra«taoosrslUUbntmeorAlmagle\men iimjection

(18 LB, Zbgbﬁ‘%%ék) F‘rﬂBC@?eﬁﬂaI%OﬂBH’”ﬁ/ +”H’r’|@é IaRe Wéretﬂ?esthetlzed and
égg%gi EozEg?ée}/yfg%&atsltmgcgpocneéa%mogghgggwsour Q\?{ZOOO radio-

TIHbrsganWer (1N11rbend:rermntsaamc2 vl @cqeisitior/laheand viementhigh-

b1 AYGH B8R rRé‘lﬁwrPQhéf ROSY ﬁ1 R llﬁqT@ib‘ﬁ)-ﬁ?cjrgéﬁ'%canﬁ@I @3?9dsf'eps) for

signaling In reast
a%@ﬁyﬁﬂo@@arwwd\ggrgcgémages 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

Page 50 of 91



(APC)/ beta - catenin signaling in human breast cancer,

Eur opean Journal of Cancer. (2000) 36: 242 - 248. Thus,
wo b@sogpes of | esions that appear in these m cRCTMBE1008@6681

nol ecul arly and histologically simlar to breast
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%alw %\r/eil.ggsr\gintg f\gﬁ?gﬁ(@@?? Rgﬁﬁﬁébhown
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lc:rL1<:'ﬂ1|z§tl<]‘S'?g1 %QF‘S Péjalal BﬁélkéHo%%d%d?da{\t}oﬁfty%e)ﬁ?@gfor I_feeveral days in

liyer 3 oph @RI bogk Cloaraatrobhas L WAlYS i fof dadDactive
uﬁns_caen@lt feleb nﬁduchtem&mpresehummn@cadohmearm asi mrehtiNM404.

tl
TSt i 6] N ks SR RE Y ol R o srssrung study
epgpnintl N4t @Eﬁnoet quf@béar bhwe.@;mm )ntesunalmnorea@ys polyps
f@dﬁg%ghehﬂgﬁggh@% ﬁﬁc@"(ﬁ p];%guLMgQﬁ%%m@gng confirmed the
P eGR ST SO AF 21b AR BUILANPEn (6 1Bhelibld xtraction
age sabseqbackiy Pbdrachalysi< of tinabr devetd apdinated thlae the padioactivity
WQE ENI%SB'C?&%&?NIWﬂa?eﬁftcéfﬂ'ﬂﬂﬁﬁveo?&aﬁsg@é@{ ?B?é’rveﬁﬂh%?ewous

asl as

c¢lé§ew@reesw%s d\AM496‘b%Hl%E§e(‘¥|y¢%”)%ta*é%'Mﬁ§hP9 reHangated from
n6afRl esld bahbubmes theavoticalatrdppbd iRtuMoratefl membranes.

A NSRS B S BTy i

andurimmmamakenogsﬁt ramerpodelsrexaminedtaadase w@wmvyr while it
dBéQE@@\Ye ahBPrbsriged (ek&@9Fon ‘ﬂ)y rhERM &7 tuURNESSin thls

|caI | obul es cancerous br
swxf’ 2R epH8 OBTRT BOAEL I IdREal7e NAAaRCAted, pesHon -
ademcreatoWpblypSCCi s not a frequent type of breast
tunor, the AC resenbles a common type of human breast
tunor. In addition, tunors with alterations in the APC

[lﬁ@% H\rﬁayah © Ex3HE \hﬁ %5@1?1&&9%?“%@%95& véT9§§ N%glasia in the

OS5I ly /-\I"b\ Oocus Of InC cased
EIIOAS | MICNACIAS A MO, of breast

[P‘aﬁt&qem Iﬁb!felmﬂ?'andWethB%ﬁaA,dWm/?fﬂ@S&@lé Mdfblel mm@.k@del is

Ainprisefomice SarngaTAddi ane ] SEAZ U acis LS. This model
Offﬁrmpq/cnﬁceaais/antmgmem\sar XSuvoetr a fit mudeltsuortbabfemhl@ ApcMin[+ mice

@3%1%6&00 wlogrﬁaﬁ%ms@nwe? |a§ia%rar¢@gark%mak 2Pk
I@@f@nawge (m%%rpn

e CgﬁgL/GJ genetic bacigrgur?g about 5% of
untreated females will develop a mammary tumor by 100 days of age. Moser
AR, Dove, et al. Proc Nat! Acad Sci USA (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 ApcMin]+ females developing an average of 3 mammary
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Andersson, T. Involvenent of adenomatous pol yposis
coli (APC)/beta - eatenin signaling in human breast

W@ 2006084714 nvol venent of adenomat ous pol yposi s BOI/1US2005/006681
(APC) Vbeta - eatenin signaling in human breast cancer,

squim8is P8 rafBRR (sl B il hypeiplasiE fbioTURhIA ED days
afi® eatmeNy and histologically sinilar to breast
[Pafd ¢ 983 iGéHfEﬂltﬁ@@ckg@@ﬂndfcahf‘ﬁfemitﬁld_en@GEﬁcé,Sla&mty, and type of
ngt hs. o i.S e ner .
iy B, i s, U o dYRT o FBr BOSBRy Bkl Ap 887 Phfale mice
dengiep pncavessgered & aramenary, tugtarsrpaki malise t et 4 diyperplasias per
Mt 30 R (HEu B BNLB) R0 U+ a0 elop an average of
1 S ARG CHNORS ANEHL 6 dNAeTBIRs ias PeBaHse THSFEpRRy BRgge LF,
Candiffs RanC@ztciemM?eGéaA‘dh_o(é 0]0):) ai_6§ :3480@+34 8k v EVBYBE anddSALBXB6
WSO n
AR Tk eIy Beth WA SCTA R et fomas (a0,
[Para il §8ih (mpging Shediest w%wm 35 10 o psaaghigingnpted with
125|TR s dtiopéSext cHANYETH) a draredppivatik taicfd) Fall oA PLC purification it
we RSBt 80 oTRLS o7 By i SRR o e e sidpipeton
(15un6t/2 Ogymewisebirgiod feshalsoflg el mise.nMinel werk anesthetized and
s QMPRESDE u Pt B BB RS TR BoRTSIEh rheAiffRI Biss&dn AR2000 radio-
di sease. _¢1nduc_t,| on of ma é’ﬁ tunors ?]b% exgreagton CH‘ he
TS GaRg (UTRIBEIEEentS A gy Bl AU IS URRaRE anfol,gam hig
re:s_oﬁﬂiorf oollimedtas) ahd alsh Bfeansdammhlrp'mubﬁif s&a@a{aﬂ (E%Qsteps) for
a8 8% ont da¥<dn. Micrd&t image%wég'cﬁﬁﬁ‘lﬁzeé AUsidd' AMitd software.
carci nona can be seen as early as threeweeks of age, i
ApFAHI NG IR R MENYrZlands omexetsed SUmRssWeke igaagag £y Vi, desions
wmegﬁc(jgéd,ageig hig ahd%ﬁ%@dtﬁ;}tmdmﬁithbed?|L@SBJinf s@fpRS were
. eve :
sl B for AREERTC Llan et (1 fRcERsdtTsplcly &ehipb kEbiood pool
carprsdragend (BP20helqvelapadyint heonventars'skadandrsyitalele for long
mV&kS@'T’Balljce u(i)\s,\i/\{\'/olgI ﬂiﬁl@’vﬁﬂdin'%@%%E?Htra\%momﬁl?'p‘?nitoi'rftigz@lt“:'sganning in
oigferitagsit i bRod Vst iR igaroRgFigb ARt NE st I et ot
Raddiofegyy(200@)r2 16866+ 8dhset and metastatic progression.
[PaEE 2001 RESLRS ol DRIEEION s hodel)s it Mt hyperplastic
mﬁmraéna&eﬁtorp%d@amardrﬁamﬂpnmas@@nédﬁg%ﬁt!nad pdegpmas: develop in
th@4§31t me %QJMSnittdlemgmgleeﬂﬂA?ﬂvﬁ? NMzeRpi(digredep 1) Bave shown
et a r necer . e ApcC.
ORI LBt (oAORApSTPER0Y iMool et 8L i g faneous
masveRbpearicinemds ranaikdafrom gpt 2aam ini digmager. Althowgh tumor
Ioﬁwﬂti%ﬁg ?p\?vﬂntg iaaﬂ@ b%ﬂq r%bg ?ﬁd?@ctivﬁtygﬂii?ﬁ?rﬁevgral days in
I A N 06 HodhElentfise i eq BPLE Shapisit £F erdlogrtive
urimeraadyfetesrovdiageedotheomsstnemdf mdtabohtescarpt ngrpessntoNM404.
Tdﬂ%?tré{én‘iﬁ‘}dri ?F‘ NN40{BE?§§5€EB%‘? 31 aaga ﬂﬁ?r&%bf@mined study
genetic nmodi fiers of nammary tunor age o _
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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onset and netastatic progression, Int J of Cancer.

(1998) 77: 640 - 4. Thus, the inventors use crosses to
wW@emwsnst7es m ce wWith a slower course of tunor PCT/US2005/006681

devel opnent. PyVT can associate with nenbers of the

[Pg%gqgs%JM%IXHSPNWHéQMHpﬂ%%CF #nkm% tgm%?%%rdlwl‘ﬁ 20/20

el n and protern
arpg and, hpman, Xefieo e ﬂuemor gyodgls ?X%\W%@%F% datrieMeregver, while

it blrgﬁﬁpe@ @@F‘e%hv@%h@lslbﬁﬂbﬁged' retepgioni oy Medahmrphdeneaand

so&amglis cg CaA%PPU}ﬁS 151 (5‘? sé@%ﬁgﬁ] H tHrrhi'Srggdgp it él%lgr?c?t)locahze
infassqgiated foolsalvelar hyphiptasiabosdstestimabadenamatausseolyps and

thifdtAR e R/fo b2 sdfec@ididlinafgnai¥ tumoAetliyation of the

Src fam of tyrosine kinaSes in manmary
tunorigenesis. Activation of the Src famly of

[Pteé}r]gazg: ki nasesI [ g E;grrha EE/ tugri ?enejl S, ,?glr\{agéﬁig 94

[P2E21R08%: lN%ﬂécﬂ&hgcaﬁalrilﬁﬁombolvmd athdi ahaldigsatech as NM404,

argcﬁte(yeétﬁ;:’qu x%&%lﬁésﬁfﬁ%gu” R g'ncﬂr nll"&l Eeolps,f So?): V@léﬂ&nged time.

Tkmwlramm@tssmme@neva Q@testheumeéharpusnbpfﬁ@lepaw reigngon of

N MajoRCn Rﬂnéﬂ@el‘l‘@éﬂ@ﬁbﬂﬂﬂ&ﬁ)&nwmtl@ d‘s@ﬁ?'t@ e@@ﬁ,Mt@fhe*actlwty of
m c selxv?é anretletrll P?tv %¢€ I%to 50
'b%%@'cﬂ&at kRPTPRIbH HBB FUF B-Bs AN IRMEB

hypathesizetlBias caduneed (evetmof PP émgntreratel13 reswits in a decrease in

th%‘%f‘:?ih td %ch%ﬁz?%ﬂdlem@ 404, esol ution

in an | mfrek m croCI scanner
[Pary @94 pé\ﬂetﬂﬂ@ﬂsaﬁmgﬁﬁlce Il syspapsienn ofvnUrigetuMaiged lines
inoRIdingisapaay ethepatar®afrdT26 safidmatal. ad¥nazaedindmag, and TS/A
RSB Al BB 1B APUAIGIE g IRIRS, RO Red assay
usjogra cQMCIaLb'sa\cmlabéﬁrisltéqul\éfrléarsﬁmh%b st @yaluates PLD protein
adihﬁttyouﬂ Oaﬂhaségc%hle@%mn@ |la$e r@@@sa@é (2 h@mgutauve PCR to

S agen eve
ddtErmide e SR LTI PR ARy SHMAED I oI fPargeee B hormal
liveer dpisi ssliet, mdrich iexbibivsabighejrdeteds of niptakeandslliynipation af NM404
arﬁrtﬁ& nlzéﬁy%mo?&éi% v@&sw%ﬁ 6%e*?'n%9ﬂ1a‘(%&§ﬁbs For the

N sua a/
e aé%@oéptaiﬁo 9Wa%wract[eﬁalﬂ%lnﬂmet@égféﬁtt%o'utlon
(Tanan(swe;aﬂa quﬁhlmy P PED ¢amparetle antadddrd positive control.

For Ip@i pll'n?iﬂ aﬁéi&%@er@?%ﬂNﬁﬂs‘fﬁ@?%se %ﬂlscrlptase

OFTB.S
(Prmgﬁ@ C@ml&l@anmammmawn @f TPNA 8or rraletigRdR
m%hfdé%l (%@P%%Gﬁg( B8BQY0F0SEL; G ANRFCP RO LRy Fer Sethﬁl@BQﬂEycler
us nx rcin
- 1B o SRELTRE B ST e PR PO T B % FICAGAA-
3 ;eemmsertsa?cBgfﬁmeaamaa'mﬁ@@cwrg. svas figad. sBrostugt was
éd“ b V&An@arY ahA Amtmeséa% ¢l 1818 R ASPn nn@gs@e 10-7ug.

Si S o ra |oa |ve urine and feces i1 ndicated
A'tI ﬁ‘éS%Y-‘e EHe 8eHP H‘?é‘? &nd no parent NM404.
[Para 205] Results: PLD was quantltated 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 cell 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
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Tunor retention of NWMA04 persisted for 50 days, the

predet erm ned study endpoint. NW04 did not |ocalize,
whmowewet716 i n i ntestinal adenomat ous pol yps f ouPdI/US2005/006681

frequently in these mce (Fig 18). M croCT i mges

sefQRlL rr@?n{igﬁ oqr@ﬁﬁa%jgg{?%epé %&Eé? de%f@a@eoi'?\ e BHehkdown of
manmary tunors (kg . Liprd” extraction and .
NM 484 doyBhP. HPewraased BLR astivityipitumaessmay iseeNecas adPatpatal
mbReulhidizpget for Amiviam@taddntassoci ated wi th parent

co d as been observed in previous cell
[P%’am J@@i‘? gs, NVH04 apparently is netabolized and
elimnated fromnormal cells but becomes netabolically

in tunor I . [ Par -
CHUSRREE, 1! T PEEYrTERANRG, LE AnkBol i 1047001 v

[ yed striki t urfor
avidity in ani malMid&uRy n)?@Z‘é%r af t ?ﬂtﬁ’é?l %@ s
exam ned to dateprMmieombr, while it displayed
H‘?q?dl_qctive and prglgnged retention by pmary tumors in
i S spontaneous tfunor nodel it did not'localize in
CBsoci ated i nt est/irdal adenonat ous pol ypé. [Para 196]

THA Exanple VIIi: 2§pecificity for Hyperglpasi a versus
Neoplasia in the /. 7-.Endogenous ry
N%&aﬁé%errci noma l\/t']glei1 [Para 197] Materi Ex?g and Met hods:
ApcM n/ +Uouse. Model: This nmodel is conprised of mce
[P&l‘%&iqﬂ‘gj.t xaMpleak! Sfier@pedii€ ateibutdd int EAH6§enodd Murine
nodel of f'ers lg ciTirc advantages over xenograft nodels
MM T Mn/ + mce are predisposed to
[PaavZ0Dp miaaiels foh M Thicespiasididyar Alitinousls |@amgh-term survival is
' L S t he [
R Sl R e v s R R A BN e pygpased therapy
stadiganhdneymodets ussd f@oingRgiggoTtudiss. sUit dromprconsopaitar
infﬂstingr Qﬁrr{‘é%'wlvﬁ@?djlsﬁlﬁ:lly.\l%afd(té 1?ﬁa)aaﬂ{)b8&7e7anir§eﬂ‘ [hhrder to
. iLNCi ce and nmul-tiplici .1 he
nd 5SS AP et oo g TR p S8R5 e mmber
of(iENsyinal tumastinaunasgfainkydasing ghedjtespanTefedientsimor bearing
e Oy S < O o g 1 Bl e
CHARICABIER) [iest) ThBUESHENGGRED bil LI 4 Emaleamige diveloped
sighifidasislyahibes niaraatargnumdrbahan H8}th&Beetie/ b atkg(Rad016), an
[ . 1
o RS VTP IAGE ol RS Aol B e AR i
tumaraverenet difsg@ng Peiwean dhasp twe straonqtimbrpdtRm P8
regséctIV@fw)te(Fi@;ztS)AtmeOiﬁtgaggaﬂaﬁ&harmmﬁomhluhiberbaf&he BRB6 F1
ays_o reat nent . xB6 .ApcM n{  + .0 .
miaParb 08, B Rarindd o7 sieoy AEN orbef B ER.Ess opgpe hvbrid
BRBSUSle Miys'emigRrelpiye &o te BGaMn f+ niDe (RaAcd0-Resear ch
[Pﬁl_%of)l]%j @|61ér$(f'§?ﬁ6 B488n/ Jf\ﬁ’é@@NéVég/eﬁ;@lsﬁﬁﬁﬁr Mk Msgéct*‘to the
mgnm%'learye\g/%n%plkﬂ)gnotyg%%{ %uﬁ%?f%rgntei%oscu%rcgwgﬂﬁg tcg im)e'stinal
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.

Page 54 of 91



[Para 99] Imaging Studies: NW04 (Fig 3A, 100 ng) was

radi oi odinated with 1251 via isotope exchange in a
woredos/oef71¢i val i ¢ aci d. Fol | owi ng HPLCpuri fi cat POFUS1005/006681

was di ssolved in an aqueous 2% ween-20 solution prior

to tail vein injection (15 nCi/20g nouse) into 6

femat 2 Gpeid Plkgould St MaffatyahEineiRsithal daeBpaad in Min/+

stgganed for up t o 30 days post injection on a

modi fied Bi Oz G AB%QQ&%Q# of adl#thh TLQ&V&%Wer Ace;lagm Average
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r esol uttiesn dwot @ mattmesrsjmogsp ol lesipns (56) #Slﬂlﬁm‘lumTe‘RmW@PSeCIdays after ENU

scanner (390steps) for anatomc conparison. CTGf(a&g?g)

frages “here di’spl ayétt&i ng ‘Aira S8 tvare. 3%?"’

BRI f iige, masmary gban@ls or7@jci sed tbunor s wnene 91 (58-118)

maged ex Vviv | esi ons ci sed, .wei ghed, .and 1y73-173)
FORadtT ity Phuant PERCEd. | D4BPEn" Sdiples wars®
S bipratiqn el Sfittise asiife Sewipep ofi eice Verd st i presitiieon. | f n ecessary
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YYW é?t\{'_‘f Hysp rs %entxfi:n OFtﬂ?xgrio %Hw 1?13}?1%‘ esitbfonsl;téz the s ﬁglcal
%@ﬁ Hhe 1 Eﬁeaﬁd SW%%MIM@J % @ﬁ:%@ td\{n three 4cm

w&ﬁoﬁufroih @ue €mbll ﬁt@sﬁﬁmdu&@uﬂn,rjejlﬁl&d &l i1duk), AGHd cBttre cblbh. bh mw mice developed
inegise imyrs. Yalads mgdmean: §IFi g 22) . Wei chert JP, et al.

000) 216: 865 . LP 0 | t d
(Pare 2Jad e iy '”94‘%Hrtad’é'[‘ﬁ‘ S 'Mﬁﬁsﬁﬂwgit'ﬁ%
prnedimisnayy e&pednentrenstawv tiear NMAddd#alocabnet imerdogeradus FVBxB6
A@%@/T@&Q?%Bkﬁ%&iﬂn@? %'%Eﬁﬂﬁ%ellenmiéﬁéd (Wa%{lp\gem) with

é%ﬁzé%fdbgeﬁgmamé o 81 HREHILY Riosran A2 .OrQOaqudloTLC
scwmétrqa@@wemamarmgha@%mmm hamod dldnfatermaidd 21D atquisition

G A e M"%Z‘é sf dhlePlofaPLafamy, Each

ardayal underivesi naiesogliscaaningg(Fidh@ 7beayday BRupaiesdoprabanasia and
diSBe&aarRky Femavk th@%aﬁﬁﬁae«yegmua%n@n&ksfo%ra@éd ItaﬁHcﬁgt ¢@cal hot

SRS TRt viRkaby Wi &l LT o s Yias es Cianages (16 270).
Alphedgh dvmn_phendoddmdye eside) no ratidé@dvidy dvasatssboieaéd ndth them
inB‘?EﬁYﬁq %qu gf tielor cQH%ﬂﬁH&?&# <"‘1‘hé1 ‘?ﬁ Puﬁ%'r"i‘ﬁ F‘P%rz7'cﬂNas

enomat ous ound re uent
hlﬁﬁr@@slfm lyecategerizag as rancadﬁ@pqaﬁﬁg@@%oﬁhﬁwarq fRur mammary

tuph@ssemplsoﬂndh}dgi ant sl wgﬁe?aéagw @éteat)dbllérwgwwgb BiB¥can images of
nt Y IS net abol 1 zed an

'ﬁ%‘% Q@W%W@Eﬁ%?e cells but becomes netabolically

[Paraaﬂ&h iRadiotherapeutic Retantiahef NP404: dDaring the course of recent

ms@%ltum&n@ptawﬂe% F@ténﬂbﬁmtauré@ ViR '“ﬁfh@ng;u'a%rses (15-20

nCaliethauder At 1 ahdRy MR o, Serersi AR nt theGReugig esponses

haa ket obsanddpfurpuibdisted ateunlts)onnan Agatfafy nadesomammary

tu?’ﬂgr ﬁ‘r‘&if@{l‘?ﬁﬁg& g'elqeﬁﬂg*%ﬁﬁ%éwagi%gﬁgﬁdgg@@%ﬁ%ﬁqé.H??{auc
%amsm FReipravangsisdpiqciiosse’ N4 04 ermatgudieps iappaals also

Ioﬁ’ﬂdll 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
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thus appears t o be selective for malignant tunor
cells. [Para 202] 1. Exanple | X Mechani sm of

w®20080847ve@ Ret enti on of NWH04 [Para 203] | ntr oRPCUSINZ/006681
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FEHES! 5L nEELPUNEL AN LU B RSOl c LURBESEY By so

he i ventor éval uate
lrtth%t“’midhlm@m piallydiogitd axethﬂ%agﬁﬁpwllafremwoad i Mheumdyte to

phfi feet'Up h@@oﬁ@h@n&ﬁa@ﬁ%&é&v@éfiﬁh depapital wat endeeaggressive,
acti vi hoI i pase D

%ﬁt'n%%mﬁéaseﬂ DSIRER6 ohEL AnRbey defedih an 2 davs

folhﬂwochMé@éJ adminiPtrBion, agarmrrenvealled thab odass, ifmat all, of the
egﬁ/ﬁ%gaﬁ ddii rFa% b IV\LEX‘S rfée"lﬁl%'tl‘\ ?ﬁe@ﬂﬁale%%ﬂ%ise annpals that

suspenslons

reRBiYask eI oifiived thikn Uty parefdister Matesne basregincidental
ﬂﬁ&l&ﬁ;s(wefe)raﬁtrﬁlrrwaﬂenom separary aganthaldiedl ghygsseach involving

n%npqggﬁ(fvcbﬂga)‘rh‘@é %b@@?\}a\fﬁﬁg \X)ftﬁ hz§| V\QM %ﬁ%%%h&{te %aotentlal for

radIotf(elvapw@mpaﬁappab@@rtlwaf Yéﬁ/ﬁllb@bﬁcb\é/ltPUIde)ﬂ&]n Quantitative

tAabr \abta/kéitag?geeerfttdmg@ﬁ:n@matlmefar mpdhleﬁ grém madi¥lary tumor
u 1 V. ne he eve

oA M i BreyiRe el RERERE I fubialk ¢ EoRm RapnTis gosimetry

analgsusecprmhlscagmhnmrdsr 1o glstimdtevis| tsuefradiotb&mpantic potential.

[Fﬁrh i3t '@{bleé oh‘"YE' P%mb&@‘t'é its é‘(?ldéyhﬂﬂﬁ@é’ﬁ’alﬂhﬁ and low

['evel st han her no {1 ssues
o4 Keyaph om %rrmw%re,el.oﬁ%s Zoxisrsauit u%. \faaging
efpéermeensd irsehidk iamid @is.i ladine-X25 Al affoct tkantpeytiof

CHARRRRAIS S R AR ARPLLLY B BERERkn: ERSsER

uri conver 8 reverse
bfacéfwsmrapvaguolen&s@n@garye irgaang: £XPRIMent, drpHAe inaigeiwee each
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opaaél)lg’g fé?rgGRgg;% ]Tﬁ@g&r E)er Uﬁ(.bgecal{%e?]g%g %acoserlsmve
rélTEff@BTd’T@@ﬂ@élGT@ﬁt@t\All days(ahen sheagdragie-tumor size (4 total) was
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defoa@d 0% owam@@i }Jse pratacadeBoth tpaers jrrtie ' 2bdyM404 mouse
§§eét15 U@ﬂnaﬁ@&lﬂ‘y aRd ummr g%gfésdw QWer fh@@éuf\s'etdf mdra weeks (Fig
er
285 [P FRE e Riore P utindee Baye it shth e plilRlzegnd the
nu:fusl&ll\MMachl lyezutbhenize daaftiescd @ dsws im ordher tor ecllattaistofogy
s RO . PX¢ ﬁh? tirk8Cf éﬁlePloPtﬁ&ttho%ha'drbédeé n&BYotic while the

serve zin pot ent | al nol ecul ab ar% for antj - tunor
pg@g ecal rim appeared somewhat viable. Histologic examination conflrmed a

necrotic center and viable rim. While blood supply factors can contribute to
such observations it is also possible that the photon emission from 125] 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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[Para 207] Table 3 Cell/tissue PLD protein activity
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d
prévifed fibne SHficanY el Bk BRshrnvaly Bl PRl BMK PoPday hait-
life af 13 s Khmsierfagtors exil lspennaie the inemors tarmikeitie hastassessment
of thé ﬁﬂtIJ%GnH}t@*?ltch@@bfttHﬁDJ aevel Eef@?‘mal a‘MHcR)&nF&’g)’e of 1311 is that
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adiacéabl 2 roediayi tts sueskor mone radihtiohsheammeuld aotdr with 1231, The

turEThI ARl e ddi ¥ AR VRLARIB RS pd 2 M Vet THE Beripherally 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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[Claim 101 The use of phospholipid ether analog for the production of a
pharmaceutical composition for the treatment of cancer.

[Claim 11] The use of claim 10, wherein the phospholipid analog is
selected from:
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1] A nethod fof detecting and | ocating Lung cancer,

Adrenal cancerl| Mel anoma, Col on cancer, Col orectal

cancer, Ovariah cancer, Prostate cancer, Liver cancer,

eGlitnOFRCERCHa o6t i nal cancer, Hepatocel | ul ar

n, Reti|lnobl astoma, Cervical cancer in subject
as or 1sOSuspected of having cancer, the nethod
$i ng the steps of: adm nistering a phospholipid
g anal og to the subject; and determ ni ng whet her
an organ suspected of having cancer of the subject
retains a higher |level of the anal og than surroundi ng

. | . | . . .
whERLRTS S1eBbE idin dnD o#0fib, qoRisRAE B Fgb Al S Rafgh & of iodine
n iefRdieger Bledween, 1 GABH i akY phasisstrd Fom Ahaosgup somprising
NHe) RRE, ethdf K e whitesia RCd an stikye adredhyfallofhsulbstigientpor

consi sting of radioactive isotopes of iodine; nis an

i nteger between 16 agd 30; and Y is selected fromthe

group conprisin NR2, and NR3,wherein R is an

al kyl or aryl bstituent orwhere X is a

radi oactive i f iodine; nis an integer between

16 and 30; Y j ted fromthe group consisting of

H, 0 , nd OR, and Z is selected fromthe
gro é Psting of NH2, NR2, and NR3,wherein Ris an

al kyl or arylal kyl su bstituent. [C aim 3] The nethod
Y-of—@H abm 2, wherein X is selected fromthe group of

radj oaflti ve i sotopes of iodine consisting of 1221,

12 H,0 8éi,cH.25!1 . and 1311. [Cd aim4] The nethod of
clain1§, erein;%he phosphol i pid ether isl 8- (p-

| odophenyl ) oct adecyl phosphocholine, 1- O [ | 8- (p-

| odophényl ) oct adecyl] - 1,3- propanediol - 3 -

phosphocholine, or 1- O 8- (p- |odophenyl)octadecyl]
whe X @ arhdidudtive isatopegbl/artine;- n 3s aphnsges deovesr,16 and 30; Y

s ST AL AR B, O POSALOBR gnd OF, and
seleciedrirom th esamue coraH D ATYH2,aNR:. mnst NRs.ngherein Ryis an alkyl

osHli ARy Absefieati ve anount of a nol ecul e conprising a
phosphol i pid ether analog. [Caim6] The nethod of

claim5, wherein the cancer is selected froma group
[Caimi $2] n Ghelstwfglaandadr whadeien¥lis selectad frive drogequp of

raEPb RNve 306 pesBF RIFRE 2bnSRBGE of @MAIBAN24ANECHNd 131],
Prostate cancer, Liver cancer, Subcutaneous

[Claim 13] The use of claim 10, wherein 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]-2-0O-

methyl-rac-glycero-3-phosphocholine, wherein iodine is in the form of a

radioactive isotope.

[Claim 14] A method of differentiating inflammation, adenoma, hyperplasia
from neoplasia in a subject comprising the steps of :
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Prostrate cancer. [Claim?7] The method of claimb5,
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hWQ'%&'ﬁﬁﬁ 'BflaNHQat'RR-Z and NR3, wherein R |s an aI kyl
or arylal kyI substituent. [Claim8] The nethod of

183Gk vo T PEofefias of Ei ik RARE s 8¢ ByGhpic anatog is

selegied freat, 1251, and 1311. [Claim 9] The nethod of
claimb5, wherein the phospholipid ether isl 8-

(pl odophenyl) octadecyl phosphocholine, 1- O 8- (p-

| odophenyl ) oct §decyl] - | , 3- propanediol - 3-
phosphocholinef| or 1- O [ | 8- (p-

| odophenyl t O nethyl - rac - glycero -
3- %'%gﬂ g’&w%"@mﬁlodlnelsmtheformof a

ive isatope. [Gaim10 ] The use of

eutical conposition for the treatnent of
[Claiml 1] The use of claim 10 , wherein the

phosphol i pid analog is selected fromO where X is

sel ected fromthe group consisting of radioactive

i sotopes of iodine; nis an integer between 16 and 30;

and Y.is I edf omthe grou Nhh
WINF{ZE X8 SR it e,grpgpacrprgp y"g gF E’Af gl]nkewsotopes of iodine;
n whatmtagmtbexwe&he‘r@aaxdlm aarcaviio aeleicver] fmm oipe gedbup comprising

g t i I A
NSRRE, oy NP DRI s 38 IR DR Winslds o
COOR and OR, and Z is selected fromthe group
consisting of NH2, NR2, and NR3,wherein Ris an alkyl
or arylal kyl su uent. [Claim12] The use of claim
11, wherein Xfis s cted fromthe group of
radi oactive i d9ptopes |[of iodine consisting O 1221,
1231, 1241, 1311. [Caim13] The use of

cl aTﬁ}é&Hz e phosphol ipid ether isl 8-(p -

Y—CH O

CHzoPOCH2CH2—Z

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
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| odophenyl ) oct adecyl phosphocholine, 1- O [ | 8- (p-

| odophenyl ) oct adecyl] - | ,3- propanediol - 3-
w@b@spswoehol ine, or 1- O [ | 8- (p- PCT/US2005/006681

| odophenyl ) oct adecyl] - 2- Orethyl- rac - glycero - 3-

sggaf%ﬂgrpr%h?959%35%%%%%,%?@]42%' nt th N o,er/]'lglteif:Jl1 R is an alkyl
odiafylehephsubstitupritnf | ammat i on, adenoma, hyperpl asi a
fromneoplasia i n a subject conprising the steps of

'd_rrin' erin 0 |det er analo to e
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of the subject retains a higher |evel of the anal 0g

t han surrounding region(s) wherein a higher retention
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r&didhegvd fotehected from o where X is selected from
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pﬁ@gﬂgﬁ{)gg‘{b !362) r@{h%?{]e AR ﬁ{: kyl substit uent or
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s phrosipding pisduetrégioni(s!wilere{m a-lowed agitiéA Yéyead et gideciyidicates
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| odophenyl ) oct adecyl] - 2- O - nethyl - rac-

[@Ia/i@nenog} 3Th@hﬁ§ﬂf&PBﬂHéﬂﬁ:tln\gh@écﬂjlasmiiﬁlcmﬁm $ 81 Whiek&n PLD

a. radi pact
ST B e U RAShANR o8 B8 oot BB Sk PTB N Yl sampre
wiyiithoa [hb laingéae s@e¢crRIdDjroponpri si ng t he step of :
quantifying the PLD protein activity level or the PLD
MRNA | evel. in the tissue sanple; and determ ning
whet her the tiﬁsue sanple has a lower |evel of protein
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activity than surrounding tissue region(s) wherein a
| ower activity region i ndicates detection and

wo cwans4oms of the neopl asia, or detern ning whek¢BUS1005006681
ti ssue sanple has a |lower |evel of nMRNA than

ur.r nd| region(s erel ne.a_ l.ower. MRNA C
WHETER BetleererTap B0 Bl ton gt it P BHRRNT [ topes of fodine,
nis sl eeaer Peltwaﬁem 16]anth30;nandh¥ds otlegted ftamghe group comprising
NF%OFNR%ShﬁdeIR 'vﬁ'\éPeWng\‘&%raﬁkﬂ SLENVRIRY I UbsRRb & by OF
the nkNA T'evel’ i's quantified by contacting the tissue
sanple with a PLEanal og sel ected fromwhere X is
sel ected fromthe group consisting of radioactive
i sotopes of iodisey/ is an integer between 16 and 30;
and Y is sel ecfled f4om the group conprising NH2, NR2,
and NR3, whereify Ris @an alkyl or arylalkyl substltuent
active isotope of iodine; nis an
i nt and 30; Y is selected fromthe
gro?p cgns?stlng of H OH COOH, COORand OR, and Z is
sel gcted fromthe group consisting of NH2, NR2, and
YNR3CHWHerein R is an alkyl or arylal kyl substituent.

[Cl & m|pO] The nmethod of claim 19, wherein Xis
sel epj@ebdH,cm,t he,group of radi oactive isotopes of
i odi ne consi sting of 1221, 1231, 1241, 1251, and 131Il.

[Cai mzgl] The nmethod of claim 19, wherein the
PLEanal og i sl 8- (p- |odophenyl)octadecyl
phosphocholine, 1- O [ | 8- (p | odophenyl ) oct adecyl |
- | - propanedi ocho
wihsre POl b FENORS Wi sabeds o ISORec oappteder dswgen i gnd 30; Y
is sdectsldbphotimbirewy caheisting afddli @d, COOH, COOR andnO, and Z is

s8lekad] %?ﬁ 'tH@(?réQb%‘ﬁms[tﬂg%ﬁNﬁ%] NRD #HH NR3, WHBRin R is an alkyl
a method of screening a ti

t Syﬁ F’ ssue
°§§ﬁgﬁ aYPRYLUETBLD, conprising the step of
quantifying the PLD protein activity or PLD nmRNA

[W 12 %fr ?(I;\Q @?g‘g)ccf gf ﬂ?ﬂnpféj t\ﬁlj"n&&ﬂ?ki i}f:stsegeucgéd ?l%‘#l'?ﬁg group of
ra@ga@w%)sqt@pﬁﬁ @f dedingecasrsisivepeakth ! {61 '4flnd 2B jantihe'l.

anti - tunor agent of claim 22, wherein PLD protein

tLf] t
(CRR 28,0 bt o SRene iR BE el aRfiRens 1 5 -
Icwdmﬂerwl)lwtaiﬁcsftpédsphochdalh'e dr-eup] &f)(lms—ﬂ@dmpi@em'ﬁ)octadecyl] 1,3~
pE@ﬁé&ﬁﬂBl ‘Ge—gr@‘%gm%ﬁoﬁﬁe'&m "@J{l% '(p°'—l? Rﬂ%ﬁﬁ%ctadecyl] -2-0-

Y is.selected p

M Wfré? TRIYSHIO - Nnbosahacfmw asFi Kediae jminihe jorgy of a
radipheliky isosopsti tuent or where X is a radioactive

i sotope of iodine; nis an integer between 16 and 30;

Y

[Claim 22] An anti-tumor agent selected by a method of screening a tissue
sample having a PLD, comprising the step of:

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.
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is selected fromthe group consisting of H OH COOH,
COOR and OR, and Z is selected fromthe group

w@onsiostrieng of NH2, NR2, and NR3, wherein R i s BCT/E5109$/006681
or aryl al kyI substituent. [Caim24] The anti - tunor

ZH‘L Zg] ﬁbggﬁﬁ th“SF QntxmE §I ) tv@ﬁelf [r?ﬂl{)tbq'otelp activity

i ve |s o e GATddine consi S
oummm&lleveimuam@ed ka{rﬁpniaq_unq thafirspspamipe swth aPLE
ahalBBrseAe]RH fRbme! ai m 23, wherein the PLEanal og is! 8-

(p- "I odophenyl ) oct adecyl phosphocholine, 1- O [I 8-(p

- | odophenyl ) oct adecyl ]- 1, 3- propanediol -

3- phosphochol i ge, or 1-O

8- (p-| odophenyu) octadecyl]-2- O nethyl - rac-

gl ycero- 3- phbsphocholine, wherein iodine is in the

form of g (@l b&t&—-sot ope.

B
x/ =
where X is selected from the group consisting of radioactive isotopes of iodine;

n is an integer between 16 and 30; and Y is selected from the group comprising
NH2, NR2, and NRs, wherein R is an alkyl or arylalkyl substituent or

X
| b
/
H20(CH2 n
Y—CH O

CH,OPOCH,CHy——

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 NRz, wherein R is an alkyl
or arylalkyl substituent.

[Claim 24] The anti-tumor agent of claim 23, wherein X is selected from

the group of radioactive isotopes of iodine consisting of 1221, 123[, 124] 125] and
131].
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[Claim 25] The anti-tumor agent of claim 23, wherein the PLE analog 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.
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