NOVEL LI POSOVE COMPQOSI TI ONS CROSS- REFERENCE TO RELATED

APPLI CATI ONS [0001] This application clains the
whewehddi6of Japanese patent application No. 20PSFE32060008650

filed March 10, 2005, the disclosure of which is

i ncorporated herein by reference in its entirety.

BACKGROUND OF THE | NVENTI ON [ 0002] The efficacy of
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i gs i t R SR R er 9 BRFATENPRECATIONS o

exanpl e, al opecia, nausea, vonmiting, tiredness, etc.
Sone  t[o@H] "eNnThis egplicarisn eRymatisbepefitaifJapdhesdiser@fapplication
drugs that are not_ stable under physiol ogica

h
No c4fNr 46 filed Bfarely g8, (e diseetaeutneisis fecooraigéhesin by
ref@gén&qﬁﬁg@ﬁ%f}“ s) and/or other drugs that are easily
ed or ot

egra herw se altered upon adm nistration and
t hereby | oose their effectiveness before achieving the
desi red t her apeBACKGROUIND OSUEHE INSAEABIION y al so

makes the drugs nore difficult and costly to store and

pr epar, r I ni-stration 003] There are. unber

of cl AQ%@Z 0?9 g]?l?ﬁﬁggﬁ%%értregag%qi ?Org?ﬂ% $88%5n %]ﬁlgﬁ}gl qpncer, has
impkO¥ed dieinkti €higlin Gici @St feRSdobBids, RSwAIBR M SréhiHéht regimens require

conbi nation therapies, nethods of delivery and

the s af drags with geletasious aide ctasie.dnclagiaat ©r peample, alopecia, nausea,
hoatire . : : .
o AL D e e BB e 1 Gl e thatare
notagéit indeapleyshdegicad eveadidpay ﬁlbIleXhﬁipga, Bﬂ)lﬁlﬁfa@%icﬁ_f(?gh @enes or gene
rapi.d division of cancer cells and target specific
pfOSwgé)@gg{% ofhe degs fhagd gq casily Aegradadipy arawHe IR Npan of
adnfih R8s SR hORby AGRD El%ilcé"f?ecalfi&s?ﬁefgf %Hlf%?in%Qﬁé) G&iRg
to the type and severity of their side effeCts or
themmpetodenflt. diichvestabilitsalevieakestthedmgs mocodifieult and costly to store
cIassi%icgtLon of non-bi ot herapeutic based anti cancer
and prepdre Qradplimsallon. of cheni cal compound, which broadly
enconpasses the nechani smof action of these
compoyest] [ 0PR4t afePRRabaDIoRsidlIRr ﬁﬁﬁ&h@%@ﬁﬁ@,%n@@mpassing

consulted, there are slight differences in the
neagly 499 individnelshiugs anyell eanemeroag dritescontthieationgherepies fmethods of

delﬁglrw&ldqge%trﬁ%n% regimens. Anticancer agents may be classified according to several
criteria, such as class of compound and disease state treated. Certain agents have been
developed to take advantage of the rapid division of cancer cells and target specific phases
in the cell cycle, providing another method of classification. Agents can also be grouped
according to the type and severity of their side effects or method of delivery. However, the
most common classification of non-biotherapeutic based anticancer agents is by class of
chemical compound, which broadly encompasses the mechanism of action of these

compounds.

[0004] Depending on the reference source consulted, there are slight
differences in the classification of anticancer agents. The classes of compounds are
described in the Physician’s Desk Reference as follows: alkaloids; alkylating agents; anti-
tumor antibiotics; antimetabolites; hormones and hormone analogs; immunomodulators;

photosensitizing agents; and miscellaneous other agents.
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[0009] The antimetabolite class of anticancer agents interfere with the
growth of DNA and RNA and are specific to the S-phase of the cell-cycle. They can be
broken down further by type of compound, which include folic acid analogs, purine
analogs, and pyrimidine analogs. They are often employed in the treatment of chronic

leukemia, breast, ovary, and gastrointestinal tumors.

[0010] There are two classes of hormones or hormone analogs used as
anticancer agents, the corticosteroid hormones and sex hormones. While some

corticosteroid hormones can both kill cancer cells and slow the growth of tumors, and are
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OxalBigdd Rl D 4 in.J o] \Nurs, 2),6: 131- 137.

a %014 f@{ﬁ}%‘ﬁr‘]gﬁcﬁ’%l Pg.i’a F\J{:‘I’t*h%ﬂééé?gaﬁ)ﬁ%g@%?ﬁe 8:298,642;
5,9588015s4201310; HEnedBS; DEICIES Bnd in Wilkes GM. “New therapeutic options
in colon cancer: focus on oxaliplatin® Clin J Oncol Nurs. (2002) 6:131-137.

[0014] While there are a plethora of anticancer agents, the benefit of these
compounds is often outweighed by the severity of the side effects produced by the agent.
This comparison is often referred to as the therapeutic index, which describes the balance
between the required dose to accomplish the destruction of the cancer cells compared to the
dose at which the substance is unacceptably toxic to the individual. The drawback to most
anticancer agents is the relatively small range of the therapeutic index, (i.e., the narrow
dosage range in which cancer cells are destroyed without unacceptable toxicity to the
individual). This characteristic limits the frequency and dosage where an agent is usefiil,

and often the side effects become intolerable before the cancer can be fully eradicated.
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everal approaches to this problem have been taken. They include combination

chemotherapy, where multiple anticancer agents are administered together; adjuvant
therapies, where additional agents are prescribed along with the anticancer agent to fight
the side effects of the anticancer agent; combined modality treatments, where
chemotherapy is combined with radiation and/or surgery; and alternative delivery vehicles
for the administration of anticancer agents, such as the encapsulation of anticancer agents

in liposomes.
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problem, synthetic phosphohplds whose lipid portion contains only saturated bonds were

used as a constituent of the liposome membrane in order to harden the liposome membrane.

[0022] In an effort to prolong the circulatory half-life of liposomes and
avoid uptake by the reticuloendothelial system, researchers developed liposomes that were
modified by the incorporation of polyethylene glycol or other hydrophilic polymers (e.g., a
PEG liposome where one or more of the constituent lipids was modified by attachment of
PEG). PEG-modified liposomes were also often referred to as “shielded” liposomes.
Doxil™ (doxorubicin HCI liposome injection) is a liposome-enclosed doxorubicin, with
adjunct polyethylene glycol (PEG) utilized to avoid the reticuloendothelial system (RES)
and prolong drug circulation time. See Vail DM, Amantea MA, Colbern GT, et al.,
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| i posonmes, researchers devel oped a
[0026] In addition to modification of liposomes with PEG and other

hydrophilic polymers, researchers also developed liposomes that aimed to specifically
target particular cell types by incorporating targeting factors (also referred to as targeting
ligands) for particular cell types. Examples of targeting factors/li gands include
asialoglycoprotein, folate, transferrin, antibodies, etc. In some cases one or more of the

constituent lipids could be modified by the attachment of a targeting factor.

[0027] Examples of lipid compositions including targeting factors include
U.S. Pat. Nos. 5,049,390; 5,780,052; 5,786,214; 6,316,024; 6,056,973; 6,245,427,



variety of other derivatized |ipids. These derivatized
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wo enecesEnpl e: | nternational Patent Applicati onPGYDUSBHE108650
828; Park YS, Maruyama K, Huang L. "Sone negatively
charged phosphol i pids derivativesprolong the |iposone
circulation in vivo. " Biochimca et Biophysica Acta
6,5¢405% 5, PES3; 6477.08%;6,590,94 Un$., PaBi Ayh PublicetiBh Aty s .
2734 0 | X |..1lipid
O g g (D B B S

2008/02362847 20080 8531980380027 778 SthterBiboh lsdterﬁqf{féﬂie%)on Nos. WO
%%%Ifos 20050136064; 20040234588; 20030215490;
95/5530 1688851943k 4V O0HY603BEZ1WQ B6/28§99; VAT MER66G;VO

e . g : ]
AR
Iinunapld siiapsyatradd, aihetintracdpiei tok-&inly Yhdrap 96t cipRdin-entlaptulated

cell. type incorporating targeting factors (al so
t"“’?f/g‘?‘réw)é@efs’w% ¢ Igtlyéf’ élgqqsﬁ@zle !0% @gﬁggz)ea} @gsep@pqtq'og Lﬂf Sgﬂsz‘dg lckncer” Int
J ChMRPRO0BX99RR:33 P1stif B2 %@Mﬁ%%a&b&?% ?xlzvgtglg;:u;@es asaki K,

asi al ogl ycoprotein, ransterrin,
et agy cLiposons hearaspsyahdena glyanleonplet Wensonst withentacellular

ol S P ot PSR R oy 15 10
1048 0HpRckd ong., Bsbsi B " el ik 5511498_1Y78:

Pat . Nos. 5, 049, 390; %{7 hsojﬂggsz; é?%%@?f?@:lg?g,lgﬁ;mme‘
al., & Ryseheyy MolcBpAK1998) 38(13295-608; Nag 44, S63rugtlatZd, (1599) 6(6):

427§1,8§30, 944; U.S. Pat. App. Publication. Nos.
2004/ 0022842; 2003/0224037; 2003/143742; 2003/ 0228285;

2002/ 0198164:; 2003/ 0220284: 2003/ 0165934:
2003/ [0028)7 79;In pattennatliminal ef Iaatc%ﬁ}éloéélpé irﬁ@Etpgpd\J@ﬁre W
698: WD

95/ 33841 5/19434; WD 2001037807; WO 96/ 3
tran%*g’fﬂ’/ &g)z%t@%?%’fé aprige opNbedppsamne.: liywmna e04/0 showsdhat a greater
mPer O3 ' 0 - 1in
aunpdt uﬁ?;@?f?‘e”%éﬁi%?ﬂﬁ@ fo thE sApeX e fmds P AnTere was g greater
uptak gplipasomes hy dpstutar eels foa s PEG-lipogoaleystcbiiperd 1§ PECPliposome

i_.pos . 0 ritoneal dissem nation of gastric

(Inu%laanegé’?’%i‘ﬁ?ﬁgfﬁc‘ﬁﬂ&?ﬂ 2002) 99 130-137; Ishida O
Maruyama K, Tanahashi H, Iwatsuru M Sasaki K, et al,
"Li popo2sss bemwaav_gﬁ@legfﬁﬁehyéeﬁﬂﬁd&w&q{la&‘eQH%@ﬂuﬁa?d Jabeled

transferrin with intracellul ar targeting prope
compepnddaliver st fipkd iaclpding thegise of Bhasamec eamasitionRebemrisstill a need

for ifepPRARY 11h8s0m @845 : 9 Lleal s B
Py LB ot dganckits Gy R faf bt B SR gpmapuncs o
specific, cells aiil/or tissnes bl acBievk a(AQSIuti3 b Hagn SR EORct. NaGaficular in
al o e Pug, Jarget.  (1999) 6( 63 S
the cancéer Tield, drnig formtilations with improve specificity and reduced toxicity are need
to ensure therapeutic benefit without adversely effecting healthy cells and which also do
not result in deleterious side effects for the individual being treated. Similarly, labeled
compounds that can be used to detect conditions, particularly life-threatening conditions at
an early stage (e.g., with high specificity and/or high sensitivity) and also accurately
monitor the severity/extent of the condition (e.g., progression and/or regression with or

without treatment) would also significantly improve the quality and success of therapy.



427-438. [0028] In particular, linuma et al. devel oped
a Tf-PEG | iposone, with transferrin (Tf) attached at
wo bmeseribace of the |iposonme. linuma et al, shPeEUS1006008650
a greater nunber of |iposonmes were bound to the
surface of the tunor cells, and there was a greater

uptake of lip t unor cells for

Tf - PEG | i poso?ri%ﬁg%sémm P& BESINVESSIRN (| nuna et

al, ibid; Ishida et al, ibid). [0029] However, despite

r ecen{003@Yy ancElse praskrt invehiidh Q14 X ound ..
(inc?lued.i vgr (%/ field, includi re19 t he u%et@glg1 V%’I?g)géég‘q‘n%ﬁ% cotmpositions

CONPoSRTPBIE (e nirgetedslipaspimies, dlanddip s ames) nipysia veidhures and
lipokdRESORRBInS | Job the del jvery of drugs and
P abel od 1élon'pg ou%cfgsi@g@s%g%flﬂ 3pt&°éllah¥ gREosRte fidgig @islabeled

comprBRd, gt Imagte wed hetha pespaiatioflof dhaaMashi %a?}r{actgfﬁotgﬁasté \%id or

rticular in the cancer field, drug fornu
labe?e?pcrog%}’é)é‘né’p‘%'@?f? 51"1 iRjd-gpptaingng easepastiencionsersthe barefit of Geducing
sideefif 6t §rdnh BleaRBs bl & hbodd-hout adversel y. ef fecting
oehgalthy cell's %nd \Rﬁﬁgﬁ&g Qiia g%ﬁogta S.roé’g%‘fefllsiq’?gfadatlon and/or
0ss Q& FHicary efide Srupordbaet eonfymruntih @ hi RgtieMiichi@ko ‘Hﬁhg%s methods of

ek, inoahlarly, .l.abel ed conpounds that can _
r;la b ée%'gﬁ%g{g§g% r%gll%t Cf%‘?ﬁaél,lm% SPopeuiiens deserited hetpim alnereirtaip aspects of
the inventioh] hesipat-c@naigdel ¥nPbagend it.h.high ..
sgrgci ficity and/ or i grr?%)senslllt1:]?1\2/1 Pje/ilggéinta traeﬁg%f diagnose cancer
(egn B SRRty gRstictgncarlerestel danydrexdlon tambr, chfter of the pancreas
ssion and/ or regression with or ’

P e e R L P85 P eanniiry domprorseal cancer,

out t
prostateecagoer] blpddanedncucoasisn efnckhF 8 ner
teu . KAENTLON, £ 00301 The present eiatiercal MR e .
nover THRI0TE: TUHIRF Rivelgmeemisosi ti ons (i ncl udi ng
| i posones (e.qg., targeted |iposones, blank |iposones),
l'i pi dooBpyt ur gs LRREARE: GaNt ai ni C sitions) o
t hat c!may)}opt_i _o%eglﬁli:hyéﬂl] ncor g@‘}s g?eelg rgwﬁPE gc‘f%f‘?é‘q) CB§S comprising
one Gt &gye @hd§Photh¢&yanti_é—( uyditaibdxvhe ahi Rav A9 ghﬁsf gatidyl
ethanf r ol attl ons that incorporate a drug or |abe é’
CEHHB T 8rHRE éacterampdified Ne@nt dicarbongylccititbddriviatifed phosphatidyl
thano iBE Sint ' f ucing side effects fromthe
" ig lﬁn' AR R B b S Bito vicbond ety af Teat ome
additpoglr lgidt winreianbé ok cdiias $a@br-8b i L(N-di f o ot
nosi2hel ed compound. gl’hegi?}vernti{l)lrl?ﬁg?\)s/ggfl%%%ﬁggély%f%g%vmzed
phosphatididsthapolamaing somprisehe tarigplit: Hgmidained g a:ms@@mtogns
: ripad, herein. .1n certain aspects of the invention,
dlcaﬂtgjtﬁ(z/ﬁ}; f‘gﬁo@“%‘é{ ﬁ'il%ﬁ%rﬂhﬁ @J@B%ﬁlﬂwmn%ﬁiﬁd réietsie thet M-(bo)-eat
dicartmxyHt agiaQReveaRASho gancer SLI |
cancer, col or ect gj:hoclgﬁggyfl,eﬁgo ga%mg(g%crg?ﬁeseggmﬁ%’fn“ﬂ%é
pancr eas,

H,C—0—R!
R?*—0—CH

I
ch~O-P—O—CHZCH2——ﬂ——C-(CHz)m—COOH
Formula 1 OH ; and
the second N-(w)-dicarboxylic acid-derivatized phosphatidyl ethanolamine is

represented by Formula 3,



non small cell lung cancer, small cell |ung cancer,

brain cancer, liver cancer, renal cancer, prostate
w@aweev916bl adder cancer, ovari an cancer, or PCT/US2006/008650
hemat ol ogi cal malignancies (e.g., |leukem a, |ynphona

mul tiple nyeloma, etc.). [0031] In certain enbodi nents
are provided tar | i posones conprising one or nore
phosphol i pi d'é%c a%WR?W) -di carboxyl i c acid-derivatized
phosph a__\q) |_ranol amne, a targeting factor-nodified
N-(w)-di carboxylic acid-derivatized phosphati dyl

et hanol am ne, jan en@apsul ated drug ar | abel ed corrpound
and, optionallly, at |l east one addit ||bnal lipid

wherein the H g&l g Pact@ir H@TEI e (CHz)—COOH

N- (w) - di carboxylic d- derivati zed phosphati dyl

et hanol am memzenpri ses a targeting ligand linked to a
second N-(w)- dicarboxylic acid-derivatized

phosphati dyl ethanol am ne; and wherein the N-(w)-

di car boxylic _aci rivatized phosp
et hanol e 3% SR? é%ﬁ’@éié% 1382135} ’lﬁéFIPﬁB‘aSnt%}/ ap eyl gEdgh gnd m and

N-(w) - r
ot hanol s ek BE bl nde KO B L PR e e gosome
R2, R5 dued nBbccateiseacion- dendamddmnmhymd)dreﬂmylangn@mp
and m an , J4n endently er.from1l

o e e risare b Bedile SeaHprob e
non derdnyidbéged phosphatidyl ethanol am ne or
pol yet hyl ene” gl ycol, and wherein the targeting |igand
iIs not an intact antibody. [0032] In other enbodi nents

are ﬂmai de&nmth@rwmhosﬁg@ﬁfeére@mm@dsb ARk Bprsowes Apnprising one

oA B R P 628 g,
a tarég'tlﬁgvﬁc@dr%ﬁ&lﬁ%& IN- € PELSH 881 VR d- ééﬂ/aﬁﬁ&ﬁ;ﬂ{b@ el ethanolamine,

et hanol am ne, and, ‘optionally, at |east ‘one additional
and, bptmnd],ly,vdn éerasi onet dnldﬁioaablqhdngheﬁ eicttioe tangetiing ifedorNnOdifled N-(w)-
di car boxyl i ¢ aci d- derj vat hosphat i

dicarBeRdis SeKtIHE AHaTHRHosRRal i %tﬁ%a‘f%@e |cplalaﬂ¥s|%tmg§8n$ beapd
ka3 286l B e L ERLRAINA ol AP 8P gpmotamine;

wher% tﬂé: Na(rubﬂii&drbﬁxﬁ@iadrdd(wrimﬁiédzlﬂﬂ)sp{mﬂpmtxmydmme is represented

et hanolamne is represented by Fornmula 1, H2CG O Rl
by Fegmuladl,CH

H,C—0—R'
R2-—0—CH

I |
GO —0——CH;CH—N—C~(CHz)~COOH

OH
Formula 1 ) and

the second N-(w)-dicarboxylic acid-derivatized phosphatidyl ethanolamine, where

present, is represented by Formula 3,



O H2C- O P-O CH2CH2-N- G- (CH2) m COOH I OH , Fornula 1 J
and the second N-( w)-dicarboxylic acid-derivatized
w@bespEs? dyl et hanol am ne, where present, i s PCT/US2006/008650
represented by Fornmula 3,wherein Rl, R2, R5 and R6 are
each, independently, an acyl group, and mand p are,
i ndependent |y g_(i)]itRe\,ger from1l to 10; and, wherein
the | i posone Hags ot conprise a non-derivatized
phosphat Rélyloetdganol am ne, pol yet hyl ene gl ycol, drug
or | abel ed conppund, and wherein the targeting |ligand
is not an intact antidpody. [0033] In @ertain
enbodi nents _of, meoi_%?get ed I;gf)osorres” and bl ank
li posomes, R 2R CPRand R G "B ey CofCtiAedr @9, and
mand p are 3. In cerggi n enbodi nents, the targeting
ligand is tFam#Berrin. In particular enbodinents,, the
one or nore phospholipids is DMPC or DSPC, and the at
| east one additional lipid is present and is

hol est [ .. 1 ertsai odi nents of the targeted
[ posomat g 'O Brd LG SichRISpeRteRs g o REsTa and m and
ol eoyl, @Dﬁdﬁ)eﬁﬁgntﬁy, ah DR QR 1 '@F@, aﬂﬁ%ﬁ&glﬁ'&gég?bs%me

DMPC and the additional lipid is cholestero
I n cer t 2d9¢s apireainTisa enoofdetivatized e sgdtitly posnoksniagd

bl ank Ii and are.each i ndependently, an i
nt eger Thomat il Re ShEERasampents sogpdtrin e tueeting
equal ariigaad ¢ @ ah Ritegentibé®M 2 to 4. In particul ar

enbodi nrents, mand p are equal and are 3. In certain

enbodi s 1, R2, R5 and R6 are each, independently,

ol eoy Nb%gi earlByertaig enmpodayeninet thp tarasteq liposomes ene blaﬂ}é
lipoSSFREUIRTERA, R affd RAQLL AL Rt R6
11:)Oarga the sane. In g%her&g?ﬁ%%?@%?g? : R?%{Q%Rggé:nlgg%
embpdineris thatmegeting ligand is cahsferrantiagianionls enBbdinkhts, B& one or

mor%%?lo%l’oﬁ%s %lql‘é%éi %{Q%ﬁ%&%&% Ftl)]ggsg]%;lé gcllcgggqrtqz g{gidﬁ? ?)Eress’ent and
is clITEREbITER cSriah @nibo@Mh Gfslot the 'teﬁ{%é&d( ggcgs%gnﬁeg AP blank MBosbmes, R,

, Mixture of one or nore phospholl pi
R%, Rf eng Rolpreaplesakyn ped neral,dee oneadti mert phbssphiatd i WMPC and the

additional lipid is cholesterol.

[0034] In certain embodiments of the targeted liposomes and blank
liposomes, m and p are each independently, an integer from 2 to 4. In some embodiments,
m and p are equal and are an integer from 2 to 4. In particular embodiments, m and p are
equal and are 3. In certain embodiments,R', R%, R’ and R® are each, independently, oleoyl,
stearoyl, palmitoyl or myristoyl. In some embodiments, R! and are R? are the same, and R’
and R® are the same. In other embodiments, R}, R? R’ and R® are the same. In particular
embodiments, R}, R% R> and R® are oleoyl or stearoyl. In certain embodiments, R!, R% R®

and RC are oleoyl.

[0035]  In further embodiments are provided lipid mixtures comprising a
mixture of one or more phospholipids, an N-(»)-dicarboxylic acid-derivatized phosphatidyl
ethanolamine, a succinimidyl ester of an N-(®)-dicarboxylic acid-derivatized phosphatidyl
ethanolamine, and, optionally, at least one additional lipid, wherein the N-()-dicarboxylic

acid-derivatized phosphatidyl ethanolamine is represented by Formula 1,

10



et hanol am ne, a succinimdyl ester of an

N-(w) -di carboxylic acid-derivatized phosphati dyl
weedangdied ne, and, optionally, at |east one apPdi/USINEN08650

l'ipid, wherein the N-(w)-dicarboxylic acid-derivatized

phosphati dyl ethanolam ne is represented by Formul a

1,the succininidyl,ester of the N-(w)-dicarboxylic

acid-deriv;tizég 6hosphatidyl et hanol am ne is

represent 80ty —Fornmul a 2, wherein R1L,R2, R3 and R4 are

each,‘independettly,oan acyl group, mand n_ are,

i ndependently, an infeger from1l tﬁ 10; and, wherein

the m xture ddeSTorPTETPIOHs@Ha-Nou—teE), veddized

phosphat i dyl et hanol ggi ne or polYethyl ene gl ycol .

[0036] In ceftd'n enbodi nents of the lipid mxhgres, m

and n are each i ndependently, an integer from2 to 4.

In some enbodi mrents, mand n are equal and are an

I nt - to 4.. ln particul ar, enbodi nents, m and

n é?%ﬁga{?grﬁmgﬁaﬁ%{roit@ IG[( Sarhoxyiie peididerizatinedipiesthatidyl
cthanblatrige & irgirekseficgtyMsmu, R2, R3 and R4 are each,

i ndependent |y, ol éoyl, stéaroyl, palmtoyl or

nyristoyl. |In sone enbodinents, Rl and are R are the

sane, apd”] nd R are the same hi particul ar

enbodi nent s, and R4 are the sanme. |In sone

enbodinéhL%, , and R4 ipre ol eoyl or st®aroyl.

I n certai n“enbodi nen nd ar In re the one

or nore phosphol i pj SST%DT;k?fiﬂ P ﬁgﬁFh at_ | east

one additional lipidis present amnd isl/icholesterol. In

certain enbodi nents of the lipid i xt uPes, ~R2, R3

and R4 are oP&8yt, mand n are 3, the oneCr nore

phospholipid is DMPC and the additional lipidis

chol esterol .[0038] In further enbodi nents are provi ded

lipid my 1 sonpr | S a mxture of one or nore
phosphol ?EIF?? ’iz;(n’rfﬁ-d(“%\s“?la ar 8%%??1@3 - @0 @eyl sreun, reand n
phos phatredytlepehtaniyl aninbeer &oha )l f Apgified

N- (w) - dj car boxyl i ¢ aci d- deri vatirgﬁ%"’%ﬁ%’s‘@ﬁ%%é%%mmm does
et hanol ‘S REPIENOLAET GHaed phosahatidyhsthawviemaddirtpobRalylene
l'ipid, ein the N-( w)-dicarboxylic

aci d-derivati zed phosphati dyl ethanolanmne is

represented by Formula 1, GO RL R2- OGCH O O

H2C- 080 cHipcepaine@bo BirRdnts &¥klipid mixtures, m and n are each

independently,

an mteger from 2 to 4. In some embodiments, m and n are equal and are an

integer from 2 to 4. In particular embodiments, m and n are equal and are 3.

[0037] In certain embodiments of the lipid mixtures, R, R% R® and R*
each, independently,

are

oleoyl, stearoyl, palmitoyl or myristoyl. In some embodiments, R!

2
and are R” are the same, and R> and R* are the same. In particular embodiments, R', R% R3

4 .
and R" are the same. In some embodiments, RI, R"‘, R? and R? are oleoyl or stearoyl. In

certain embodiments, m and n are 3, where the one or more phospholipids is DMPC or
DSPC and the at least one additional lipid is present and is cholesterol. In certain

embodi ipid mi I RZR?
mments of the lipid mixtures, R', R*, R and R* are oleoyl, m and n are 3, the one or

more phospholipid is DMPC and the additional lipid is cholesterol.
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Il HOH, Formula 1 and the targeting factor-nodified
N-(w) -di carboxylic acid-derivatized phosphati dyl

w@eangdiedn ne conprises a targeting |igand | i NREHUS2906008650
second N-(w)-dicarboxylic acidderivatized phosphati dyl
ethanolanine and wherein the second N-(

-dj carboxyl i c aci ggerl vati zed phosphati dy

et hatR8ii ndn farthe g §%1ﬁ%eéléﬁ By PrgidRg 1@1@,ml7@m§8@pwpnsmg a
mlxtu%loﬁﬁie J?Qn@rg (Bhgigwh@fl&dg Agg Q%P%Qg 1 Llé{ d@ﬁvﬁ@éh R}hcisphaudyl

n |n eger

ethanbl@mlﬂh aazﬂgetlﬂg?ﬁﬁt@k—lmddﬁl@edm Bojudecal ?116 a¢id GlRAPALi£E pAosphatidyl
non- derivati zed phosphati dyl et hanol am ne or

ethanglemyres, yd,epsiogiile ol leadinde aﬁrhh@nah hphie Wtharegetheri@“(@)-g@aﬂboxyhc
t 0039 t
acid-{efiyBieamesPhaRy ko B i issre e MER T by et i ng

factor-m)dl fied N-( w)-dicarboxyl ic a(:| d derivati zed
phosphat i dyl H@I—h@nedz1am ne is present, mand p are each
|ndepend§2ntlx_ @n integer from2 to 4 In certain
enbodi ne nd p are equal and are an integer from
2to 4. In so%e di ment s, mang p are equal and are
3.[0040] In ticutar, e [ th pid

m xt ures, vvhglfe a tgé\rget :Eﬁ%glfa @r%' &écﬂ

N-(w) - di carpoxyl ic @tid-derivati zed phosphat 'aﬂéfl

et hanol am ne 1's present R1, R2 R5 and R6 a’\re each,

'nde endrelgtff:l o159 @%ﬂr%évh@ﬁ : ﬁﬁ tla?fbplaqsehwyl
BT (5 A ar%%?radzﬂzwa%@m

denvﬁ%@ phoshbsdyl BhanBamil aad hBi@ie setal-(QF-diheRkoNd acid-
In certain enbodinents, Rl, R2, R5 and R6 are ol eoyl

derivgized phaspbpiidyl rﬁ@ﬁqlapnm i representeddnyd asmuifot.e
phosphol i pids is DMPC or DSPC, the at | east one
addi ti onal Ili1 '_gd'_s_RehoI esterol, and the targeting
ligand is traﬁ%ﬂsferri n. In certain enbodi nents of the
lipid m*twexsH R RR and R are oleoyl, mand p are 3,
the one or norle phospholipid is DMPC, the additional
lipidis chol sterolO and the targetijhg Ilgand is
transferrin., _]_ nocer
provided i po one-c IJnt ai mén%bﬂf)rmq)& t .”?M pcorrprl si ng
| i posones COTTPFI Si ng)l—one or nore phospholi pids, an

N (\N) Form 5

wherein R', R%, R® and R® are each, independently, an acyl group, m and p
are, independently, an integer from 1 to 10; and, wherein the mixture does
not comprise a non-derivatized phosphatidyl ethanolamine or polyethylene

glycol, and wherein the targeting ligand is not an intact antibody.

[0039] In particular embodiments of the lipid mixtures, where a targeting
factor-modified N-(w)-dicarboxylic acid-derivatized phosphatidyl ethanolamine is present,
m and p are each independently, an integer from 2 to 4. In certain embodiments, m and p
are equal and are an integer from 2 to 4. In some embodiments, m and p are equal and are

3.
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di carboxylic acid-derivatized phosphati dyl

et hanol am ne, a succinimdyl ester of anN-( w) -
wale@anipasy!| i ¢ aci d-derivati zed phosphati dyl PCT/US2006/008650

et hanol am ne, and, optionally, at |east one additional

l'ipid, wherein the N-(w)-dicarboxylic acid-derivatized

phosp gyl 1.t ' ' 1.ed. For,mul a, 1, .
Phe oLy 18 RarE bl et P BRROE g R Suarieting

factacinddifedi N-ab)-dedrboRplspamad-ideyilatd BRedpBai g ethnolamine is present,
" ggisesentéed by Formula 2, wherein Rl, R2, R3 and R4 arg
R, , andy 5 Rfdntndgpendantdi wleayt, gtgsroyimpahiteyl@r eyyristoyl. In some
' Vol Lot 1 tp,40:; d, .wherei
emtioRURARL AN R 3 bREHRL (1 Aol PR Ria ROSe 48 S T further

emh@ﬂhnqzlhatRlde, Retahd RSl aenibeeame. Poboes MbeAReMsYRBIR? R and RS are
sone- contai ni ng

04 I onme enbodi nents of the.lipo
Ole"%’g%%é‘i‘rf’}r’]]oj@ Crytah gk odineenéa &, R%&é@é%&eﬁtq gleoxdor stearoyl, m and
& Bl @E8he b . ] R - j ' ts... M ang.n ..
I_) Tare equgl f%ﬁndg%%ogplgbr%lélﬁlg ?e“???%?nj%%ﬁ% Iga5t one Rfdifonal lipid
1s chipdgsterel, pad therdrgelimehgad istramdernina e c@eiabmBb&ndnts of the lipid

: 43} dn,sone_enbodi nents of the |iposone-containing
m”‘é‘g%pg‘s’iér&wéﬁﬁl arg q,eo M ad R & :tg%eﬂ? og ma@ﬁéwa@lmhpgq is

DMBCeyladdBioaANRYd is d8ledictqshd Me HMel; i i
particul ar err%odi ment s,e R1 ande arg(rte3 u%ﬁééned ltgﬁgnssfgnnjen{

and R3 and R4 are the sane. |In sonme enbodiments, RI,
R2, ROU4NY Rin gertain paibsdiments sie peavidedriipontrodiconininng

o R, 2SRl 1 G S
dicasbostylit adld deriodtEed pﬁ@%&}%ﬁ@yl CRfnOlaniiiY, & sﬁ%@%ﬂ@%l{%{eg %51’? N-(o)-

1
. DMPC, DSPC, POPC or C.” In certain e
dlcaﬁ@gcyi:@,acaﬁ@lemfglzgd ehoipbetydyl ethaaoldnmine ned, dptivhallygBEleadt one

A BRESHE BBy Bt it (L

ethahd | ROGRITE TépPEteAlcd b)Y FopAAROSI tions are provi ded
| i posone- cont ai ni ng conpositions conprising |iposones

conprising one or nore phospholipids, an
N-(co)-dicarb Pt Rici d- deri vati zed phosphat i dyl
et hanol amg?heg—ant argeti ng factor-nodified
N-(w)-di car boxgl ic aci d-derivatized phosphati dyl

et hanol am ne, and, tionally, at §east one additional
l'ipid, wherei mhot—h@—(lggem—-d%@a;_ngjji(éwﬁgj(g@ﬁri vati zed
phosphati dyl et hanollam’ ne is repgresented by Fornula 1,
the targeti pgutact o odi fied N (w) -di car boxygﬂd:

aci d-derivatized phosphati dyl
the succinimidyl ester of the N-(w)-dicarboxylic acid-derivatized phosphatidyl

ethanolamine is represented by Formula 2,

R3/O

4 Y 0
R ~o O\P// i
HO ° N
] (o)
O

Formula 2

wherein R!, R?, R? and R* are each, independently, an acyl group, m and n

are, independently, an integer from 1 to 10; and, wherein the composition

13



et hanol am ne conprises a targeting ligand linked to a

second N-(w)-dicarboxylic acidderivatized phosphati dyl
werdvangiiedm ne; and wherein the second PCT/US2006/008650

N- (w) - di carboxylic aci dderivatized phosphati dyl

et hanol arri ne is represented by Formula 3, wherein

R1, R2, and R6 are each, independently, an acyl

group, %Fﬁ FOpCURRILSE; aﬁ%ﬂ’é‘p@ﬁiﬂéquwhowhahdyle@mndarmm dr

to 10; apdyetwhehelipcdihe conposition does not conprise

a non-derivatized phosphatl dyl et hanol am ne or

pol yet h(éﬁene gl ycol, and wherein the targeting |igand

i s not0Q43] nth@mrﬂn@dﬁyems 6046 JlipbsoreeEdrahifingfcobtdBsitions m

(I gont ositions, where a
andtdaér}gégl Q- ?PGE?%{% yn%}ﬂn?‘%%a IROY P42 Hi Elaﬁeﬁémmbpdlmems m and n are
equalcind-agiesin MddgeZ BEmINRSP Rt d gyl fthan rgsent

m and p aregleach [ ndepen(Peant u)l/ﬁ an ?rﬁ?@égr?n??%ﬁn qgal are 3.

. %rtl cul ar enbodi nents, mand p are equal and

ar e a Gadt egeIPSPméﬁﬂ@Oﬂﬁn@nts 4>frthsbpesoamsmﬂrtammg$pmﬁbﬁﬁdns R!,
R% R® ahere ertgin of t

| i posone%?gﬁl?aﬁ% ﬁ%&eggé*pgl ?3? 3?1350 V\Wé?’étoéipor myristoyl. In
particataystibndinients, & anteiefRette bre(sthredhPR DHYRY S the same. In some

i Lzed osphati dyl et hanol ami ne is presen
embﬂé“n?‘?gs IiQIRssﬁ‘ A% %glaée 195 6402 Tpgerein eawotient, &M{Z R3 and R*
are Slt@AIR ¥earoR B! W dogie! en?d'od §tRJY%(H ﬂﬂm t%% gfe%l of stpareyl, and

enbodi nrents, R1 and are are’

m ang} | axereand4he one or meret;ﬂmﬂp}m‘lipﬁﬂ;l 1§T‘BTMBC M@E@ S OP&b: D%C In

a enbodi nents, Rl R2,
cortdt? 8@%@@‘15%%‘%%2@2 REARLR R&SPBAICON, I 98¢ piEt dhe one of more
phos@nbmmnwcaadtheaddﬁ%nanqn@@ BbR@IAOY! or stearoyl,

the one or nore phosphol ipids is DSPC, the at
| east 8 add| ti onal &gl d chol esterol, and the
1

t ar ge[tO ﬁgﬂqeg empegigfeatsrafthe lliposome{cahtammg compositions are
prov?dEQQQﬂoQ@iﬂé éontﬁlnnlg%nﬂoo?ltwgg %rgal%ngg %R%o@}{le@ ﬁggngrnlgmg ot gr more

3, he one or pnosp

phosatjoﬂmldsg raaIN—(cb]Qdildaﬂbﬁxﬂfﬂﬁcﬁ:ﬁﬂ&ﬁ@km@@ﬁh&sEﬁatfc%[ ngtﬁgﬂlﬁgm ne, a

gand is transferrin. [0047] In furt
tafgeé*fﬂgtf?réoll mg@%ﬁ@l f!@)ﬁdlaﬁrbpmjglocmqadm\taltlﬂsplaosﬁhatmyﬂ Sthanolamine,

In cer iments, the one or nore
and, Oﬁtgs%% 1§ rat ?%e PPIE}%P@“Q[I thedl-Gnddicathexdic acid-
derivatigaBstospReid9nsth L m and, where
pr]esent pp ar?e @o?é@ng ﬁ%égeg?ﬁtg(%{é}%é%y@aéhal i pi d,

where present, is cholesterol, the drug is

oxal i pl ati n, *hf,%d‘Q‘l’TB targeting ligand, where present,

is transhé-r-xd_nCHl n certain enbodi nents, theconposition

further includes a sugar at a concentrati on of from

about 1 to abolit 20%0 0
HzC‘—O—P—0—CHzCHz—-H—C—(CHZ)m—COOH

OH
Formula 1 an d
2

the targeting factor-modified N-(w)-dicarboxylic acid-derivatized phosphatidyl
cthanolamine comprises a targeting ligand linked to a second N-(w)-dicarboxylic acid-
derivatized phosphatidyl ethanolamine; and wherein the second N-(w)-dicarboxylic acid-

derivatized phosphatidyl ethanolamine is represented by Formula 3,
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percent sugar (v/v). In certain enbodinents, the one
or nore phospholipidis DVWC or DSPC, Rl, R2 and,
wob@seopsesent, R5 and R6 are ol eoyl, m and, wWhE&r/ES2006/008650
present, p are 3, the at | east one additional |ipid,
where present, is cholesterol, the drug is
oxal i pl ati n, ﬂ99—1 e tsaargeting |igand, where present,
is transferrini|[004 In further enbodi nents of the
| i posomeREerDaiCH Nng conpositions a | abel ed conpound is
included. In certain enbodi nents, the | abel ed conmpound
conprises a radj oi sotthpi c noi ety. [00?9] In certain
enbodi ments of, the tayrgeted.liposonesl blank
| i posones, |i%%d ﬁ?xt,ur?s g‘H?fCF'?p“ one- (dleai GRoMYy
conpositions, the at dweast one additional lipidis
present. |n"™pakfi cul ar enbodi ments, the at | east one
additional lipid is cholesterol or a cholestero
derivative. [0050] In particular enbodi nents of the

targete | shl ank | iposanes, |ipid mxtures

and | i p&ﬂgﬁgggﬁﬁn?ﬂgﬁc%‘%gﬁﬁlp sndently, hecyberowp @ and p
Bei g photphati Gyl Ser e ot Dhosnpacl yt aSRat e fposition
par t i cul’87° MHSePHEN Bon-dpévasied phosphatixlyp bbapblemi &S

IS a neybraihvRhe o] n sone enbodi nents, the
one or goryg ghosg ol(ali’f)llH ggv hlelsel%alﬁﬁ%%ﬂ%& 18ARAdRBPY andntapt
parti cukatiboadiybodi ments, the phosphatidyl choline
includes a noiety of a saturated fatty acid. In

cert aj nbodi nent s he. one or nmore phospholipids is
prcﬁb?%:’gc, WH} “"Bﬁi‘ﬁ PO BIIE Apmpsitines evhere a
targetinpdaitoEnbsifiel Me(Rdik8dsk -additional, lipid is o
%esent. And in Szcg)tftlai n o¥1 t é‘ggg‘%aﬁéecg?hqseﬁgtdybﬁt@anolamme 1s
prese@bdn endnare ¢achiiniependsndl emt iategbr Bma t@mgllﬁ%taﬁfcglar
béjﬁﬁj’ ti I.n particul ar enbodi ments, DMPC an
em C oF%@t%%ﬁ?? s a&ﬁ%&J@ﬁ@Pé@F@rcﬁqm P& &msbme embodiments, m
and cdrolegsdlaraod., or DPPC and chol esterol are incorporat ed.
In certain enbodi nents, DMPC and chol esterol. [0051]

In particular enbodi ments of the targeted |iposones,
bl an q%gosolﬁﬁftalﬂli%iﬂ@ﬁ hipospueesnaindng compositions, where a

targolh RO RIE (VN9 S0mosi tions, . wher e present,
ROl T B—

presepin® gdﬁmgtaﬁd Rf B dagh dalidgedaddigandolSsdihected to.a

In ali8| % S‘ﬁ&&? ce receptor ofiﬁa t a%et O%éft?g-u%?gp glg}lhy i pristoyl
patficplare mengspR png etR rige thiegamd, arsl R> and RS are the same. In

certamn embodiments, wherein R', R? R’ and R® are the same. In some embodiments, R!

2 5 2 2
R?, R’ and R® are oleoyl or stearoyl. In particular embodiments, R', R?, R® and R® are
oleoyl or stearoyl, the one or more phospholipids is DMPC or DSPC, the at least one
additional lipid cholesterol, and the targeting ligand is transferrin. In certain embodiments

1 p2 ps 6 ,
R, R% R’ and R® are oleoyl, m and p are 3, the one or more phospholipid is DMPC, the

additional lipid is cholesterol and the targeting ligand is transferrin.

[0047] In further embodiments of the liposome-containing compositions a
drug is included. In certain embodiments, the one or more phospholipid is DMPC or

1 p2
DSPC, R', R* and, where present, R® and R® are oleoyl or stearoyl, m and, where present, p

are 3, the at least one additional lipid, where present, is cholesterol, the drug is oxaliplatin

and the targeting ligand, where present, is transferrin. In certain embodiments the
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transferrin, folic acid, hyaluronic acid, a sugar

chain or a fragnent of a nonocl onal antibody. In
weerobayneenbodi ments, the targeting |igand i s PCT/US2006/008650

transferrin, folic acid, hyaluronic acid or a sugar

chain. In other enbodinments, the targeting ligand is

corﬁ;{]cﬁ,ﬂﬁﬁlﬁlfth& ind1RhdsG Sglr%l??g {‘%%ng%fg%gm gﬁ%rgwé%pﬁbgfl&ﬁ;ogt 20%

n Some en
per¢ana medoe (v/i. Inlcartpiardnitodinént e TRONI B M o Iﬁ)&lgﬁ)hohgld i DMPC or

sferrin is in a holo-fo ‘m but not
DSJIIJ ﬁalg Eﬁe g R RRIPEENL, Rhand R are fodsoyl, m amd iwhege present, p are 3, the
at 1881 e é?l‘&ﬁion&ﬂgﬁg]wlll&e gﬁ% IhJE, S{)n%odl ﬁ L 3{1%;5 fqg%lﬁ)latm and the

targeted |1 posones an
targgtingrgand, vheteheedenp dswamfdrgnf r om about 50 run to about
250 nm In others, the nean dianeter of the |iposone

is f t bout 200 0053
AT PRI L) Qr&@&q ¢qi1]c15@om$oarpd31tlons .
labdid ¢t dup@ sPinBRmded. N8 284 gﬂl%%&ﬁﬁén?sl e laz1 ee?%d OS Q ngmpnses a

.negative. In certain enbodi nents
radipisOtopirmeisbut - 75 nV to about -90 nV. In ot hers t he
zeta potential is fromabout -80 nV to about -85 nV.

0054} cer
I[ i pos!)r?eli@cont%?,r:#aﬁg 6813’&8’6%‘? i ?)fﬁge taf?aertiﬂe]tlmom%dﬂ@ﬂfe@osomes
hplchlmld’(tbdeaakd llpmm%ﬁtalﬁlhg cbiapHRHicHsl @R fdEd MR d?ﬂ%hﬂqﬁ)ld is
resdut EEUtlon %g Wg artlcular enbodi ment s i
P Fl?;\ pagicy} 2haB gleﬁﬁ;d helaﬁ)@@r@@@ﬂdmpnaldgnd is cholesterol or a

cholebiPaéhva@Ps, the drug is present. [0056] In
particul ar enbodi ments of the targeted |iposonmes and

| i posomecont ai ni ng conposi tions, the drug is
oxal i [9088]i n. In pameulaaembmmﬂnsrmmeaaﬁg@@ﬁqlﬁola&nelg lBka

t he etin andlstransferrln
lipoPhits! B n%‘fuaﬁsr?gﬂfl oS C‘gfttalrlgwn@ﬁéltlaa@nthqc OREROT l‘n@rpl d

certain e

phospho]mp‘l&§ﬁl’atph@%ah&yl%ﬂ@llnfes f)ﬁ‘(gsﬂhatlc{lp Qég 1ol a%}?a%tdyﬁsi:%ne or

h gb odi ments, the drug is ant| cancer
phosphatidydglyesrole dp pantivalar meoﬁlmedtsu‘gleloae ar Mor©pRNEpRo i dgis 2

neutlp AT BIROR AR S il 5 LORGYSOTETESE |
phospbqjm]ykxhnbnasb plarti SdrintbREirhéntd, @msh%%@{h gl &%ﬁgﬁﬁcg@d“els a

m }[o her eg‘godlmsnts the drag is a
Oleb%l? ¢ tlrate 1ehe Bt certaimembddimantal thabng dr insre phospholipids is

DMPC, ISP AR oHPPEAT | Fgl%’cu]\ré} ot tglur 03 nggpw ”rtgg Ia%g;? ang,

vi nor el’bi ne or vi ndes
additigpel kpidgs plgs@t nAat éi cereatn Of these, BRIt daB SHELRMIRAL %pld is
h lts 1 YG| aci (a is an antisense ol i gonucl eotide of
cholesterol or raré: 0 sjerol derivative. In particular embodiments, DMPC and cholesterol,
DSPC and cholesterol, POPC and cholesterol, or DPPC and cholesterol are incorporated.

In certain embodiments, DMPC and cholesterol.

[0051]  In particular embodiments of the targeted liposomes, blank
liposomes, lipid mixtures and liposome-containing compositions, where present, targeting
ligand is directed to a target cell. In some embodiments, the targeting ligand is directed to
a cell surface receptor of a target cell. In particular embodiments, the targeting ligand is
transferrin, folic acid, hyaluronic acid, a sugar chain or a fragment of a monoclonal
antibody. In certain embodiments, the targeting ligand is transferrin, folic acid, hyaluronic

acid or a sugar chain. In other embodiments, the targeting ligand is transferrin, folic acid,
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some enbodi ments, the drug is an al kylating agent. In
particul ar enbodi nents, the drug is a taxanes. In
wW@rdvendanbodi ments, the drug is a netabolic ane@yUs1086/008650
In certain enbodi nents, the drug is an antitunour
antibiotic. In some enbodi nents, the drug is a hornone
t herapy drug. In.sope enbodi nents, the drug.is a. :
hyaluidgfeacid of * PLEoE SRR g PB0SS OO HE Ry e BRSPS isgransferrin.
In paljc%:igﬁaf ahssdifdnksi e %‘gﬁﬁ‘éﬂﬁ‘ﬂg il h ROIBABRA B0t Adtth Q% apcl)—form. In
n

nmpositions, the drag is a platinum conpound.
some pabodimengs; thertrodienemisan athieéo-sirmt i num conpound i s
bi platin, cisplatin, carboplatin, ormaplatin,

oxal j tin, zeni.-platip I atin obapl at i n, or

opi r 08P | oo PR Ebb i B Sl dhred RSP it Bomi
liposd#ReEP Did Rfkah Sli @t ¢l taé liposoh¥3b Bbnd 4bos0sBneNBHLIEIS0SIM. In

where the drag is oxaliplatin, RL, R2, R5 and R6 are
othersp thegppangtiameten poiie pasaRiisdroan abait 9P man toghget 2¢fjum.

ligand is transferrin, the one or nore phospholipids

is r - :

R S i R S L
liposostiesy thetzbia patangial of thx Apognat is mpgdle. R2cerfdin emtodbicatsethe zeta

al eoyl , and p are 3, t targetjn igand |sS. ..
potenfipCia gl et - e ConebuH HBALY pRoLbier b aa PplsSitie fom abou
80 nAN% 48t R hgast one additional lipid is present and

is cholesterol. In particular enbodinents, the
targeted |iposones and |iposone-containing . . .
conpt¥hél ondn seain eebodimeptslithe lipose Welng sompositions,
S : .
ok F 3Rl AT TRO TED LD, SR Al gsouion

aqueous sol ution of a sugar selected fromthe group

cons{®Bsng dh phttiehkl emdodindntsasehe Grgatabléposomes askliposome-

| act ose, mannit%ol , glycerol and dextrose. In certain
contagpaneIARATIONS e diggaPTssentat a concentration of from

about 1 to about 20% percent sugar (v/v). In

par t [gpsbpr mﬁﬂicmEﬁbo&i%n%ﬁ@faf%‘té@ﬁbd%mes and liposome-
oxal rplatin is fromabout 0.1 ng/mm to about 25 ng/n

contawinghéampdsitidnspbs dmeg is bralgtitier. lsrevdainrentitodimerigwhere the drug is

.concentration,of oxaliplatin is_from,about O. /
oGRS PR R Rk o e SR eng e b pre
additi@ﬁgqqﬂimgirésentmi@@ﬁ@l@ﬁ&mti on of oxaliplatinis from

about 0.5 ng/m to about 3 ng/m . [0061] In particular

enbodi nents of the of the targeted, |iposones and

| i pob¥RBL cordP &FHIRGTOSHPRAENS ithsrirue ivan anitsancsn 288kmpBund
particufar Bhfbd ent%, thekhs ¥ &[]%33%9@' (ﬁq%]t B so}l{éeelﬁlﬁ%ln@ﬁits, the drugis a

conpound i ncl udes radi ol sotopic noiety. In
topoigpamdragedlialiibitor. In particular embodiments, the topoisomerase I inhibitor is
topotecan or irinotecan. In other embodiments, the drug is a vinca alkaloid. In particular
embodiments, the vinca alkaloid is vincristine, vinblastine, vinleurosine, vinrodisine,
vinorelbine or vindesine. In some embodiments, wherein the drug is a nucleic acid. In
certain embodiments, the nucleic acid is an antisense oligonucleotide or a ribozyme. In
some embodiments, the drug is an alkylating agent. In particular embodiments, the drug is
a taxanes. In other embodiments, the drug is a metabolic antagonist. In certain

embodiments, the drug is an antitumour antibiotic. In some embodiments, the drugis a

hormone therapy drug. In some embodiments, the drug is a molecular target drug.
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enbodi nents, the radioi sotopic noiety incorporates

1251. [0062] In particular enbodi nents of the targeted
wo cpesmres and the |i posone-contai ni ng conposi BCDIS2006/008650

the concentration of targeting ligand incorporated in

the liposone is fromabout 1.0 ng/m to about 3.0

nmg/ m . others, the concentration of targeting

| | gan(ﬁodgr%%or porsemsFmbpdiments phibs saraeted lippsomesisod diposane-
confi@ihift cbBpahRsts, therBIs™ pik r g gular 1

embodi ment s of 't I’?e rtH%rsgeIf e%gﬁl?%%{ég?}e&? ' a].h%&]{t%glar embodiments, the
platinysd sepowdis hiphating cisphyiosiatbophainwbergplatiiy gxalfplfie sediplatin,

-1 s.0xal.iplatin, the targeting. ligand is. .

onl ISk TP B BB P o e o gt cormpouad is
oxalipptgferrin is in a holo-form In sone enbodi nents,

feme iron is in a concentration of fromabout 0.4 to

about 3.0 ng/m . In other enbodinments, ferric ironis
in a YREknt rlatseere wrbadimentabybere the drugds ekmipfatih, B!, R?, R® and

6.0/ I rticdlar. emhodi.nents of the
R o P R B B (BB e o iy Penslie e ane or more
phogpinlibidsds DIVERC onDSP, Bgd 0 APRS4tlone A8ditibAA Hpi PRIPERS: and is
I L?l tt%l g Xt ur es gr i posome- cont ai ni ng .conposi tion oes.
CHOBETS oﬂgb?‘?r?éll%fn edipsaisavhargihg drygispaatipleimd , R?, R’ and R® are
leSMBRAhABRESS, | -« b Phd. Mot Ures or
e idoos o(ﬂrrrg- conttg?%r%égtﬁgg%gcz}Sttl}dggfeggmﬁ% &%eoorgpnll?rg &hgspholipids is
DMEfy, el thelaf [sast.onkradditivealdipio i presetisandt ib ehdlbN@S0 BSparticular
|i.pid. liposo lLipid mxtures or |ipgsone-containin
emb@élgn%%%%tt'eo‘ﬁrg%édd& SR ISP OSP IR EPIIZHIRA FOAPQS TS jaEe e of
othed lipat dodmponehtspi d. [0065] In particul ar enbodi ments of
the targeted |iposones, blank |iposones, |ipid

m xtures and | i posone-contai ni ng conpositions, the
f or mul%fPbns Ip spmpembodimantewhers theaudritg s oxahiptating thi pxaliplatin is

. ' i.Dj i Xt ure e free of solution h
dlssglg}gt? Iﬂic ! gu\%gl%%gft%nﬁck% J{{'tg%r eseLe(gfe 3{061?] t}}esgrglllp &%E&H& oltj trehalose,
mali®ed, guérose, atanaosy, kctyse, rinnitd], a0eAN Sné abktkdseN oG tath

ter-m.scible solvent. [0066] In particular
emb\é\ﬁ’mt%&ﬁ YeYrs ph ceneenisaten qfiffnse abrak | tblabek 20% percent sugar

ol i i j N ~cont ai ni
o) BORRTRR uaT A EAT BF BRI AT B 0.1 o
to about £ swy/m| @0BiF] the hipasdnus. t nerthaaspdotingdntd, e doR¥@takeA of

oxa B B Ao g BB o8 TRREY Pt edinepeine. In still ot
o ATSRSUTRDT 3 PSS S AERATED S U Mo s
[0061] In particular embodiments of the of the targeted liposomes and
liposome-containing compositions, the labeled compound is present. In certain
embodiments, the labeled compound includes a radioisotopic moiety. In particular

embodiments, the radioisotopic moiety incorporates 'L,

[0062] In particular embodiments of the targeted liposomes and the
liposome-containing compositions, the concentration of targeting ligand incorporated in the
liposome is from about 1.0 mg/ml to about 3.0 mg/ml. In others, the concentration of

targeting ligand incorporated in the liposome is from about 1.0 mg/ml to about 2.5 mg/ml.

18



| i posones include the |iposone-containing
conpositions, targeted |iposones or blank Iiposones as
wale®oddied herein and one or nore pharmaceuti cBCT/HS2006/008650

acceptable carriers, excipients, diluents,

stabilizers, or preservatives [0068] In yet another

aspe f the inve t|o rqvi ded klts i ncl udi

t he i%ﬁﬂ PPt 4 eBdimenisiod fis tateelad agormer gt
liposdagd- &ﬁitéflnl%@"é@ﬂl’pﬂﬁﬂbﬁs @fleﬂe Q@ué isRPseABmant @keﬂiﬂ‘egm the targeting

conposi tions, targeted posorres and bl ank '| i posones

hgand ndtansferrinh dn [piagt mbndmmmnrtm thedomptesiin isons, hodcafcgart dd some

s _or_bl.ank s _desc
emboy RS e Bhm i Rt sope B eOR P Ao Guo] Bageror ScLhgintn
other @ﬂf@@@lhﬁﬁﬁt fenfd irbh & ki d dncdfRtibh BOEORBILANY At Bt 1.5 pg/ml.
conp03|t|ons targeted |iposonmes or blank |iposones as

descri bed herein is contained in a first container and

one 064or e I RaFEIGE BPedimeptspd despaeasted linpspines: Slank

hposog?rl(%' fg g{ﬂg?\%ﬂ% zlnldqg)tos%rgg tﬁgxp% r?giéo%néso%{t o@%}?{g? Eligﬁsto meESlipid
mixtupasrdrilipobane- eusrhmdmgamhq:)oamen poeynatedmprivs a cadatiplpidt mg

.tgg ggarnaceuﬂﬁﬁ for g{lons descrlbed her ei.n,
particyiae REBPHIcASd e dPOseRBES, R PEIIES . lIQsemeIcopiitiph e gRposition
do no@é&ﬁﬁ%se‘% ahf¥Rid ANt %@Elﬁb@&&‘éh@e@e%%g@g@s ﬁf)ldqﬁ%b&ﬁe

i d-contai ni ng conposi tions descri bed herein
lipid fnOQT2H 01! hpqsameicontagmng niropdIet do reteoppose didlebr e ehodis lipid
ora r ng targeted |iposones as described herein,
%b%? i hg the steps of: a) mxing the one or nore
phopshol i pids, the N-(w)-dicarboxylic acid-derivatized

phosjoioas)i dylin phﬂ‘maﬁm* affibbéimeh ke iy @dekddiposomes, blank
factor-nmodified N-(w)-dicarboxylic acidderivatized

liposqsprss bwétmlawesamddmﬁ%ﬁ?ﬁ@ntaw ccmgﬁq%mﬁ,l the forpuilagions further
|
mclucLe)eaaszl)glgl%%g hgg%'rteﬁ% %gl}%oﬁ éﬁl'tsd dhe lgjrl% %@a@es a'r%”ﬁxge F} %thg[o% In

particniax embedifhentyptheisnlisivaps fmiqueohs fobutianng aanixitype S)ﬁlmaqueous
%ﬁ(}g&% In a further enbodi ments of the nmethod is

soluti R@lernypcd e(sﬂgven'burl fying the Iiposonme of step
(c). In particular enbodinments, the drug in step (b)

is i [@)O@Gl)ueo%%p%huiak eRbBdihRktsto? e i dded 1bs6@Ed, Bldhk
enbodi nents, step (c) conprises sonication or

liposogngsy hnndgmxtumemdélr@ﬁmmcmmg emaesitops dbeforimsdagions further
inctude stu % I.On

[0067] In a further aspect of the invention are provided pharmaceutical
formulations of the lipid-containing compositions described herein. Particular
embodiments of the liposome-containing compositions, targeted liposomes and blank
liposomes include the liposome-containing compositions, targeted liposomes or blank
liposomes as described herein and one or more pharmaceutically acceptable carriers,

excipients, diluents, stabilizers, or preservatives.

[0068] In yet another aspect of the invention are provided kits including the
lipid-containing compositions described herein. Certain embodiments of the liposome-

containing compositions, targeted liposomes and blank liposomes include the liposome-
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[0074] In other enbodi nents are provided net hods of
meki ng targeted |iposones as descri bed herein,

W@ 0vpYEsng the steps of a) mixing the one or POI/ES2006/008650
phopshol i pi ds, the N-(w)-dicarboxylic acid-derivatized
phosphati dyl ethanol am ne, a succinimdyl ester of an

: -.di . I i-d-derivatj zedphosphati dyl . )

cor it PhEBL DO Lhbe BBl oshir yPbEREReorease deifabed heren,

pachaigihg mdalstrhdtping fortigef orm a i pid nmi xture wherein the
succi ni mdyl ester of the N (w)-dicarboxylic

aci dj@ﬁ lati ed phosphati dyl ethanolam ne is
repre %d bt geErmABborimaie pEihg kiXs, thetip bz eondwining

com¥ERRANd T 1S, i.nd dently, an .
S R PG IR Bhosnkiis fe BB confihed in o
ﬁrSt:Qﬂn@nﬁrrdmd one hemnorppltrmbodutic €1y Acoptable Ragietd ek@pient) diluents,
stabfﬂ?zrm ng a | i Eosorre; and, d) linking a targeting |ligand

TO“ThET BIREEY AT WS @Y cadainyd iBra sgpond. qopfaimitc ar boxyl i ¢

aci dderivati zed phosphatidyl ethanol am ne. [0075] In

cer t ajoo7epbodinRAtw1Rf: : = 3k . . the

nmet hoél al ]Sr‘g [ n&ﬁ udes _aI%ngb(e@%lﬁﬁﬁn @%dﬂg%tlﬂg&??rg‘é%ﬁ%
phagpacsep@ifd fermulgtomy @pscrihed hereing phdngimghodiiment Sonst foeuse.

drag in step (b) is in agueous solution prior to

m Xxin S I_ment step. (c) co i.ses

soni ¢ g)toi%ﬂ 0 :r)ﬂlsaatrl ?@?ﬁo%% galoﬁc ﬁzeewgﬁ’r?&ea?’i%%%mr’%efh%‘{s@gg making
the {ipijl-contapring esmpoditiatsidescrided heid. i cul ar embodi ment s,

step (c) conprises stirring. [0077] In certain

errboder{)zg]ts gre Er Oéiédr%g met hods of making blank
| i pos as “0QeBE grRedEents o povidadipcthods efinegkingfargeted
lipog)mé¥ asidagerible heren, @b 8o ANOS i pids, the

N-(w) - di carboxylic a%l?gglgérl vaﬁggg’d phosphat i dyl

et hanol am ne, the targeting factor-nodified

N- @WEnE drebeneydrineora phojebanlipids, i taeN- (af) at gvedstydhitlacid-derivatized
ne opti.onal | the at | east one

h | am ne, .and, : .
pho R SRR OB R e SRt arppdined D Decanansbp acid-
derif 24,80 ; 7 I N, aj,n odi nents. of . .
R A BN IR s
formpelipigdniktneher conprises a step (c), purifying the
|'i posone of step (b).

b) adding a drug or labeled compound to the lipid mixture formed in step (a);

c) forming a liposome.

[0073] In a further embodiments of the method is provided a step (d),
purifying the liposome of step (c). In particular embodiments, the drug in step (b) is in
aqueous solution prior to mixing. In certain embodiments, step (c) comprises sonication or

sturing. In some embodiments, step (c) comprises extrusion.

[0074] In other embodiments are provided methods of making targeted

liposomes as described herein, comprising the steps of

a) mixing the one or more phopsholipids, the N-(w)-dicarboxylic acid-derivatized

phosphatidyl ethanolamine, a succinimidyl ester of an N-(w)-dicarboxylic acid-derivatized
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[0079] In particular enbodi nents, step (b) conprises
sonication or stirring. In sone enbodi nents, step (b)

W@ oivp9Ees extrusion. [0080] In other enbodi mTEPCEHUS2086/008650
provi ded net hods of naking blank |iposones as
described herein, conprising the steps of a) m xi ng

one or_ nore opshol i pi ds, the N-( Xy
hospé’éFléYlofél?%Wé?ﬂliﬂ%dmgh@%ﬂﬁ%@ﬁr & até@%ﬂl@ﬂ f fiwg for a lipia
mixtdcCi ni m dyl ester of an N-(w)- dlcarboxyllc
aci dderivati zed phosphati dyl ethanol am ne, and,
optionally, the at |east one additional |lipid, to form
a wheveid the sucuindmidyh estai af tha¥-(e)rclidant axytly acidstegivatodedt he

-dj ca ox lic acid vatlz d phosphati dyl
RO AN RO L 1 SBeaEt BOF By o bl a 2 wher o n R3

and R4 are each i ndependently, an acyl group, n is,
mdependgm an integer froml to 10; b) formng a
Ilposoﬁb , ¢) linking a targeting ligand to t he
succi nigi dyI

ester, ofcan N—(mb dlcarboxyllc
aci dder | vag atl hano mn@ to f
targeting factor-nndl \HE%ngﬁﬁky W
aci d-derivatized ﬁﬁbsphatldyl et nol 0082] In

certain of the methods of preparﬂhg t H& bl

| i posones, trheusret hods further include a Step (d),

purifying the |iposone of step (c). [0082] In

particul ar enbodi ments, step (b) conprises sonication

or stirring. |In sone enbodlnents step (b) conprises

exvhersindk andqgmy caeh, blresndentho @h eyl teso, & ipriadapgedently, an

ne iyng the |ipidcontaining conpositions as

deé%%géhﬁkﬁgggph conprising the step of m xing the

one or nore phosphollplds the N-(w)-dicarboxylic

ach)drddegidrag bzkbelpt osphatriddy thelifid nokame foemaddn sthe (a);

succi nim dyl ester of an N-(w)-dicarboxylic

aci.d-deriv Ilzed phgsphatidyl et hanol am ne. [0084] In

f UPAENg @ﬁ?ﬂﬁﬁf@ are provi ded methods of making the

|'i pi dcontai ning conpositions where the at |east one

adg) irkamned tak%e@ihg ligﬁn@f&ﬁ@ Bﬁomrﬁ‘l%udi@ sakt bresh NghRidarboxylic acid-

conprising the step of m xing thé one or nore
derivptieslgthokphpitidgl ethdrwlaminkeast one additional lipid, the

N-(w) -di carboxylic acid-derivatized phosphati dyl

et haT@d?%ﬁn n nacneg‘ta}nheembodlments of the above-described method, the method

also includes a step(e), purifying the liposome of step (d).

[0076] In particular embodiments, the drug in step (b) is in aqueous solution
prior to mixing. In some embodiments, step (c) comprises sonication or stirring. In certain
embodiments, step (c) comprises extrusion. In particular embodiments, step (c) comprises

stirring.

[0077] In certain embodiments are provided methods of making blank

liposomes as described herein, comprising the steps of

a) mixing the one or more phospholipids, the N-(w)-dicarboxylic acid-derivatized

phosphatidyl ethanolamine, the targeting factor-modified N-(»)-dicarboxylic acid-
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succi ni mdyl ester of an N-(w)-dicarboxylic
aci d-derivatized phosphati dyl ethanolam ne. [0085] In
wa@ewblerieenbodi ments are provided net hods of nBEI/DRDEIGS650
| i pi dcontai ni ng conpositions as descri bed herein,
conprising the step of m xing the one or nore
W] the w) - di.car boxylic aci d-derivatized
der Ao B Qe i P RRAMy i Bt ome acdionl lpid, to
forthadipdd niodid: bed N- (w) - di car boxylic acid-derivatized
phosphati dyl ethanol am ne. [0086] In further
enq%ginents are provi ded net hods of nmaking the
| i pP)deBREi2dIne§oBErposi ti ons, where the at |east one
additional lipid is present, as described herein,
conprirgg7R9 thg & EX] ne. or nore .
. phospr[m! i %i ds, t&gﬁaﬁnggé%rg%ﬂgggé]gﬁlt}??%r?élprmaﬁ}’%l:[hettH%nk
lipospifieg, {leH methbd fyritier cmmpdsﬂ@rs!tepa(fcb,mdfﬁh@mhgiols b of step (b).
et hanol am ne and the targeting factor-nodified
N (w) s di-ear boxyl i c aci d-derivatized phosphatidyl | o
et hangwgér ne%[ ar @SEBPW g8 (b} @rmstsss epsileption or stirring.
In soBkiefhotifeentd, BRPIF P sRE BLRGdmonmposi tions descri bed
herein, conprising the steps of a) m xing the one or
nor e Bﬂfsgholipid l'ipids, and the N-(w)-dicarboxylic
aci dd&180ht i Aawthsisadedinen are phandddanethedsoiinalihe bank
lipoRSBSERLS 21 nim. o ter of. an N
PORIS: b des o%ﬁ?ﬁlég&%&ogl-pg‘éiﬁl T8 TSR P o hosphat i dyl
et hanol am ne, or targeting-factor _
modh) gy nediransie@hypiholipids thel 81 {()adib&86xylic acid-derivatized
ggésghatldyl et hanol am ne, and, optionally, ‘where
phosphatidy]iethagplamipg and ssueaiainiddrester bf mi N:(cf)ali¢anbonydic acid-

| i.ni j L@ .addi dr tothe lipid, . ..
denlrﬁit%eg ngb%{t)l?ﬁn@ eﬂ%ﬁg@ n?, gy?,%gﬁal’qalgg tl}eoa[t ﬁﬁaﬁborg additional lipid, to
fornt a ipRloMixtue0088] I n certain enbodi nents of the nethods

of maki ng the various |ipidcontaining conmpositions

(targeted |iposones, blank |iposones,
| i posETR theoweaipmmidyl estmes SN dnglicattveykic acidwdegvatized

LS. .10 ueous, sol ution. In

pho%??@?tﬁthgh n‘gl(ogla1 ?ﬁn%%tré?sreésetn teeé%é/)alg%rgm formed in the

presence of organic solvent. In sone enbodi nents,

aqueousRﬁaP ion further conprises a sugar. In certain

enbodi nents the aqueous solution nmay al so include a

wat er - niksci bLE_or gani g”sol vent .,, [ 0089] In ot her?

enbodi ment roviided pet ho 0 king\yhe

| i posormecont ai ni ng, ONMPOSi t i , S ng e\st eps

of a) mxing the one or nore phospholipgid Iilpids, and

the N-(w)-dicarboxylic acidderivatized
Formula 2 o

wherein R? and R* are each, independently, an acyl group, n is,

independently, an integer from 1 to 10;
b) forming a liposome; and,

c) linking a targeting ligand to the succinimidyl ester of an N-(o)-dicarboxylic acid-
derivatized phosphatidyl ethanolamine to form a targeting factor-modified N-(w)-

dicarboxylic acid-derivatized phosphatidyl ethanolamine.
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phosphati dyl ethanol am ne and, where present, the
succi nimdyl ester of an N-(w)-dicarboxylic
wa@cediodoglasd vat i zed phosphati dyl et hanol am ne, oPCT/82006/008650
targeting-factor nodified N (w)-dicarboxylic
acidderivatized phosphatidyl et hanol am ne, and,
he. at Iea ddltlon

P ot B98ELY§ g RRSD BE S i hod i renaiay b B fPgrommes. e
methdzd%;ifﬁhﬁ? lﬁaﬂ@@maptcg, fnhefyiﬂgﬁh@hgws& & st@r@pd in step

form ng a 't posone | In certaln
enbodi nents of the nethods of naklng t he vari ous
|'i pi HO8AL ai dnmarticslap suibpdiareats, stgp gotcomprispowpiaaton or stirring.
i I i ni ng conpositions),
Insog gﬁéognf%gég%gﬂ@Cbggﬁﬁg??éggigsent t he | abel ed
conpound is in an aqueous solution. In certain
enboffiogent s, Instiep empodsneney 4re prm@ﬂddméthedquena&mgtmfhpid-

or.gani ¢ sol vent n,certajn enbodi nt t
COH“%&%‘?‘%@?&H&;"S &f QBSCPPEC%?IS{%C%P%SHL% ?é%i?l % One Or more
t
phosp‘h% gﬁg ﬂJE Q\O&#cg!:ﬁb %C%QS%QQF%&%ﬁ@tﬂgﬁ%@%olamme and the

sucmﬁl(ﬂﬂ@jdsdstek onsn Bs(wjaficdbhsdic heideddmvanhalr ioBpHahidyl ethanolamine.
| i posone- cont ai ni ng conposi tion includes a targeti ng
factor-nodified N (w)-djcarboxylic_acid-derivatize

phos PS¢ dy|Inévrﬁl@ﬁs@nﬁwﬁﬁ%entwﬁ@r%ﬁiwgmt?qhed%?fésgklag thg)hpld-

I
o e e SR VR D Tpid Sy gp dscrbed
hereigtchanpoisugithe sta;m df tlveng dregaeion gao‘raghmr?hm»iﬂé, itllat least one
ati zed phos

ar boxyl.i c, aci dder i hat j dyl )
addlt’é?flw%g i hﬁ(o%édcaﬂawhs %1¢<¥ﬁrlvatlzqdd§wp Shitinelagpige and the
sucm{u'nﬁ%lﬂees{r%? )?E%Efe@ (?03'&1 dégo;{?héiagirde er%gﬁ éﬁ?ph%g&aﬁgyls&{ﬁ/n%%me
| i posome- cont ai ni ng conposition. [0092] In particular
enbo{ll086ht s, Intahethst ahbglisierp afeprovled erdtiords®d niakidgthe lipid-
presence of an aqrgani ¢, solvent. |In particular
contaiHpR RTHRGNIEONS 2 éesgal %h%mnn cepRising jhej séepp{ Tainghe one or more

phos e 1 BV YR LA e and
targeSh RO ERART N@-damBatit @EthIen&bﬁiefdlpl*ﬁspﬁaﬂdﬁl%ﬂ@anolamme
enbodi nents, step (b) conprises extrusion.

[0086] In further embodiments are provided methods of making the lipid-
containing compositions, where the at least one additional lipid is present, as described
herein, comprising the step of mixing the one or more phospholipids, the at least one
additional lipid, the N-(w)-dicarboxylic acid-derivatized phosphatidyl ethanolamine and the

targeting factor-modified N-(w)-dicarboxylic acid-derivatized phosphatidyl ethanolamine.

[0087] Also provided are methods of making the liposome-containing

compositions described herein, comprising the steps of

a) mixing the one or more phospholipid lipids, and the N-(o)-dicarboxylic acid-
derivatized phosphatidyl ethanolamine and, where present, the succinimidyl ester of an N-

(w)-dicarboxylic acid-derivatized phosphatidyl ethanolamine, or targeting-factor modified
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[0094] In particul ar enbodi nents of the nethods of
meki ng the |ipidcontaining conpositions, in step (a)
w0 b@earoibeast one additional lipid is present.P¢DOSHP6/008650
In sone enbodi nents of the nmethods of making the
| i pi d- cont ai ni ng conpositi ons, in step (a) the
succi nimdyl ester of an vv) - di carboxylic

N~(ﬂacdlaara@ﬁ>r1v:aaCidzé@ﬂﬁﬁé%@spwudyb@thmrawmld» eptinnedBrivhere
0 t ds of maki
oot 98Tt BEREA M AR AERL TR GRS, of ki

targetl ng factor-nodified N (w)-dicarboxylic
acbylaltiny atihged thdosid hakiugy forekb anskm@)ngnd, s present.
[0097] In an additional aspect of the invention are
prov ded rref hods of treatnent or diagnosis using the
i B PIOGH BHPISREconposi t i ons descri bed herein. [0098]
I n particular enbodi ments are provided nethods for
t r eat[ip0gs)C an¢R Eerf AN BIbSdiREnts?Y tRIMLMbES &f Ihﬁ‘lgng the various lipid-
targeted |iposonme as descri bed herein to an individual
contpipigegnyiositions (talrge@d lipaeumgs, bllafk @pomﬂsollpqseam—coamlng
the t eted Li.pos rises ru
cony sef‘&o I E Whege a ItS Ip&eg%rét t% gﬂ,&ﬂs 1 %6@15]0“? 5O Bté?q‘[ ﬁﬁenaln
emb&dh‘bﬁﬂts[fﬁep 8) preffbﬁnéfﬁi&]hﬁéjfﬁﬁeﬂcé AbIERALc sBlvefli. ARRBHIES,
the individual is a nmama I n particular enbodi nents,

embpg@imenisy Aquegunsol ol aRGPmIrBEDRFUSa Breartaimembodiments the
aqu«f:‘:c‘)ﬁl3 Qﬁht”@rpztnﬁ%/ : Isotlxt[t%ufgeé \%’tgrc‘ im%cﬂ%l{a gféagﬁ:rktoiveﬁlp e cancer is

ast, gas cancer, ‘cancer of
the pancreas, non srmll ceII | ung cancer, small cell
| ung [688%er , Tippthien erbodiments lare/eovidad eesthods efialakomrthe tiposome-
rostate clgmcer bl add ovary cancer, or a

°°nt§8}?§tc8rr&’§? 19ps r?ﬁmpﬁlﬁ]é‘ﬁgl?eeégpnsf‘gim I'n some enbodi nents

of the nethods of treatnent, step (a) is perforned

pr 'hplhi)liﬁ% tHeQIMe bk fjat bHosM&llibﬂ 'hpﬁi%t &ld tﬁ@@(aﬂ‘iﬁcﬁgg@ﬁctaﬁld—

cancer therapy. In particular enbodi nents,
derivpoiztd pleasphotibl ethyndamoerantiher apy conpri ses
chenot herapy, radiation therapy, or surgery. [0102] In

di t th t t
D ey Sient Jor TSP b Fot o a0 N UREGPRERLTY S Aerptized
phos@flﬁtfcfafl @gﬂaﬁ&ﬁﬁﬁﬁee oPﬁi@Qo’?r etﬁrgg aBo¥ mdd‘i‘ﬁ t lj) W Alhox: hc a01d—

ments, thé ad] un cancer t conpr
dernadmdwbrtsphatlcb/m ethbndmainer amip bpticagdiy; Whére plr@dmnp ﬂlefaaildrast one

addl{l%rgailpglgﬁ%% gahplmnt%res% ression, nausea, diarrhea,

b) adding a labeled compound to the lipid mixture formed in step (a).
c) forming a liposome

[0090] In certain embodiments of the methods of making the various lipid-
containing compositions (targeted liposomes, blank liposomes, liposome-containing
compositions), where a labeled compound is present, the labeled compound is in an
aqueous solution. In certain embodiments, step a) is performed in the presence of organic
solvent. In certain embodiments the aqueous solution may also include a water-miscible

organic solvent.
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di sturbance, anemi a, fatigue, stomatitis, or hand foot

syndrone. In sone enbodi nents, step (a) is perforned
W@eri06/099169 concurrently with or after adm ni stPEE/US2006608650

one or nore additional anticancer agents. In certain

enbodi nent s, the one or nore additional anticancer

agents conpri se 5- g our aci | Ieucqgﬂrln

capd®PHpi nén citer B pdimgasdre tearrqvidsidnstbetsafonaiiys the
hposo'rﬂé JH?ﬁagﬁlﬁQ ’coﬂﬁ%oﬁ%hs o B e el 'h@ﬁé@% ifReif Md 1ipdsie-containing

yrosine kinase inhibitor, or conblnations
compbslmecrremfslud[aﬂa %getinlg fsaoemedifediNven)- d1c®ﬁboky1la: aned-dedeatiobd

treatment, the targeted |iposone is admnistered via
phosphafidyh e R lanps, ﬁ?”s"?’f@?ggﬁﬁt@ﬁ&ﬁl cul ar enbodi nent s,

the parenteral administration is via injection or

[

o BRI 0o kA MeR-Gpti gt acBidndtc

phosplati@l g&lag6lahiiROSENBe aﬁgdiﬁhgd‘ﬁdtbledlohﬁfedIl‘ﬁ'l-(d)))dﬁﬁlrboxyhc acid-
i ndi vidual in need thereof in an amount effective for

derivajiged phosphatidyh sthapplarine andy ejitangllyi ah dusshancagiitionallepig, to form

d npound; and, b) detecting the |abel ed
ahp“i:%%é%h%‘%[01os] I'n additional embodiments of the

met hods of diagnosis, the nethods further conprise a

sbepdding soleentpatliengixéurk dwraledof sleplfe) te domoapiposvdie-containing

detected with the amount of | abel ed conpound detected
composition. hr evi ous point in time. [0106] In further

enbodi nents of the nethods of diagnosis, step (b)

C ormnt’?oms deh ?Qﬁtic@ﬁr ¥inBo@n@afihe G Hoaftep (1P kGélfolhedin the
further aspec the invention are provi de

presenqesi S oF ganie: s8Rt Bpadiuigt-ameiments| the solvent in step (b) is an

aqueo%g W}J&&K by Qﬁbox?ﬁ c&%ﬁé’ t éﬂ&’lon%{’xl d e Ite%rﬂﬂg ats:@[g%ﬁ]ﬁ the

I'c aci errva phosp
et hanol amne is represented by Fornula 3, wherein R5
and [8093) e dachkitaihethbpéintary bigp (Brcoagyisegsonigatiandr glirisg. In
an_i nt eger fro 1 to, 10, and transferrin is |iked
some ehedignents, siga ( ((%prﬂ;?%%%% i c acidderivatized

phosphati dyl ethanol ami ne. [0108] In certain

embowiosgnt S 1Rhafthalat Eﬁiﬂ&ﬁlﬁ{ehtsrb'fﬁﬂ;dﬂnfsih%ﬁs Bfﬁﬂﬂhng the lipid-
dlcarboxyllc aci d-derivatized phosphatid

contaigtkea¢rahzositives, ip siep (ahthe at lsgeiong ﬂ@dﬁlgnaldlpnd is[present.
particul ar enbodi nents, p is 3.

[0095] In some embodiments of the methods of making the lipid-containing
corripositions, in step (a) the succinimidyl ester of an N-(w)-dicarboxylic acid-derivatized

phosphatidyl ethanolamine is present.

[0096] In certain embodiments of the methods of making the lipid-
containing compositionsin step (a) the targeting factor-modified N-(w)-dicarboxylic acid-

derivatized phosphatidyl ethanolamine is present.

[0097] In an additional aspect of the invention are provided methods of

treatment or diagnosis using the lipid-containing compositions described herein.

[0098] In particular embodiments are provided methods for treating cancer

comprising, a) administering a targeted liposome as described herein to an individual in
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[0109] In sone enbodinents of the transferrin-nodified

N-(w) -di carboxylic acid-derivatized phosphati dyl
werdvanedisdri ne, RS and R6 are each, i ndependentP@T/US2006/008650

ol eoyl, stearoyl, palmtoyl or nyristoyl. In

particul ar enbodi nents, R5 and R6 are the sane. In

need%ﬁ?f Fofe 1H agdl%]neﬂ gf cﬁve %}5&168.’[ 8211‘#%@1‘ a\{{)lé regﬁ é%or S%ngalajoggmg
comppriktd Qldrdd, 98d nreaimgi %dml dntiadhcadsghdnt.onal aspect are a

phar maceuti cal fornulations conprising the
transferrin-podi fied N-(w)-dicarboxylic

aci d-18819)v at freaBHLERPRAIEYS of theane 1@@%‘@%&@@‘ or diagnosis, the
indi AERE 14 PRSI eiﬂ‘pé’%ﬁ&l&”&n&{dnﬁ%@ (ROHAREEHS £ Rluhifn.

acceptable carrlers excl p1 ents I l'uents,

stabilizers, or preservat | ves. [0111] In certain

e rrbodﬁ’lﬂ%t s kr @rkaimﬂhbksﬁmlemp iod] thre meéthodssofdrmapnérg;j thg cancer is

breasl, Ao PP BRSPS Al SAb e P2 N B PO A el e cancer,

smal?&élfiﬁﬁg FRE R cancMaARiehbAHcE) keR$ ESlceP Esr(ﬁﬂate cancer, bladder
i carboxylic acidderivatized phosphati dyl

cancet, hamlcamqﬁ,eor afiearaglpgictlendignaicie. car boxyl i ¢
aci d-derivatized phosphatidyl ethanolamne is
repr ed E
L6 RO 0, Bl O e €00 B USCA L, 8169

perfqrhned phn’ﬁt i ybn@frﬂ&ﬁfhybb@l’ﬂdﬂ@ftbﬁcdnﬁﬂﬁﬁsﬁﬁﬂﬁdy balno%ﬁﬂ{ﬂdp@' 2n
wgerel %ﬁu and R4 are each, independentl an
partig Psliprents, %}ﬁ 801?11’151@% mqdAHi F@ReE HRIGRY Camprifee ggmotherapy,
I‘adlaftl'bﬁ@ﬁel‘a P ot Qirggyd, Wherein the mxture does not
conpr i e ‘a noﬁ rivatized phosphatidyl ethanol am ne or
pol yet hyl ene glycol. [0112] In certain enbodi nents are
pr ovi[(bllék}]l i pbspﬂrécldarmabqﬁim@te ofifhesidthatsoftwaimers, sigp (a) is
east rent neutral. lipids, a .
pertRinePRRl i PRt Sahanrt vt Sisepharang, fn partcutar
emb@hﬁh@ﬁ@' &@aﬂ%nc@v&d&ﬁﬁérﬁhé’fhﬁy torBShiRE a@hirddration of one or more
-di carboxylic aci dderivatized phosphatid
agen@tth awblcahiaﬁéosanwmﬁn@nmm SUPRIGSLOTY gla@qeaJ cab@ﬁ@d rash, sensory

dlstugl%q;gggﬂr )i'n\ll \g? st rggtggég %%I t‘é?t; lgl%ﬁc nlg spe embodiments,

step (B ¥ L3 €ntred ph}br E-x,) bmb‘uﬁreﬁtlj? hlethi‘obl @ﬁ:émdﬂmﬁi\étra@éﬁ &f or&fortﬂikﬁe

N-(w) -di carboxyl i ¢ acid-derivatized phosphatid
additiapl A QP 1 Byficsiaurnap dypemtsr the pae & mmeqoéitwnpehanﬁcancer
agen%%gg?i’ls@@dﬂlﬁ%ﬁﬁﬁl §akBvoriNISRRNIGAL YFTAR GEMHAHALR and

n are
leucovorin), irinotecan, an-anti EGFR antibody, an anti-VEGF antibody, a tyrosine kinase

inhibitor, or combinations thereof.

[0103] In some embodiments of the methods of treatment, the targeted
liposome is administered via parenteral administration. In particular embodiments, the

parenteral administration is via injection or intravenous infusion.
[0104] Also provided are methods of diagnosis comprising the steps of

a) administering a targeted liposome as described herein to an individual in need
thereof in an amount effective for detection, wherein the targeted liposome comprises a

labeled compound; and,
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i ndependently, an integer from1l to 10; and, wherein
the m xture does not conprise a nonderivatized
w@bwspirse dyl et hanol am ne or pol yet hyl ene gl yrGI/US2006/008650
[0113] In particul ar enbodi nents of the
| i posone- cont ai ni ng conpositions and the lipid
m, xt.ur es d are each i ndependently, an integer
fPgl%etfc?%@e?%ﬁle@eclpfrg’loﬁmgnbodi nments, mand n are equal
and are an integer from2 to 4. In other enbodi nents,
m an@igsjar e Iaquaitioadldntodindents 6flthd Indtifbds @8iagnosis, the methods
, enbodi nents of the |jposone-containing conpositions
furthey ggmprise # pigp donPonparEg 2 Iyel oflabeled coppormd detectedwhth the
[ I , l.m:tayl or
emouhUREICP b Yo ERYen oF1 BRI R TUHRY . 22 are the
sane, and R3 and R4 are the sane. In particular
enbojdil 6&nt s IRTyrtiRE enfid damohtRAf the methvels sldeghosis stwp (b)
e.mo$i%$nts, Rl, R2, R?% and R4 are ol eoyl [0115] In
comprses; JeESHGR VBT HE FPEYF the | i posome- cont ai ni ng
conpositions and the lipid mxtures, the nolar ratio
of nmawhral kR dRh&FPIct dF BRTRENYLH Gredsib e frhydhingdodified
phosphati dyl et hanol am ne: succi ni m dyl” ester of an
N-(oNdicwpody eardidgtivatizad phicspbatidpd eihanolapminss pihre dyd N-(o)-

.__ethanol.an ne I.s .about 4:1.10116] .1 n so

diear gy AL B RO eI i BTGy Fegruila 3
and the lipid mxtures, where the neutral lipids are
DMPC and cholgsteyolr® the nolar ratio of DWPC
chol est el ol : (J]N-( w)-dicarboxylic acid-derivatized
phosphaRi-dy?—&tthanol ami ne +succi ni mi dyl ester of an
N-( w)-dicarboxyli coaci d- deri vati zedO phosphat i dyl
et hanol am ne) |i s 50:”45: 5. In certai n of these
enbodi nent s, Hidre-ON—p-Wp-diarachigxyli-eC-agirdy deyooqt | zed
phosphati dyl ethanollam ne i s NG DOPE and t he
succi nimdyl ester &1an N-( w- dicarboxylic
aci d-derivati zed phosphatidyl ethanolamne is °
NHS- NG DOPE. [0117] In certain enbodi nents are
provi ded targeted |iposones conprising at |east two
di f f er efiersia W raald Roiapd €hth, AdSpdnd¥iitydaf aEHIQXMIP 4hd p is an integer
aci d-derivatized phosphatidyl ethanolamne, a o
t ar get ifram flde t16r andotrintfendn i lked)lined tr the Ry(o)edicarboxylic acid-

aci d-deri.vati ze Q at, d et hanol am ne and an
encaps egtvgt eérpglﬁgpg}aaﬁgbei]?aé%iaggﬂ%ound, wherein the
targeting factornodi fied N-( w)-dicarboxylic

aci drodes] vatinzedaiphampiahdiy bf @t hangtam nediged™-(Ses a
targeting ligand |inked to a second N

dicarhgxydic eeidbdsxiyriiecdadiosphag dyhaihanplaanippasis hatintdggr from 2 to 4. In

particular embodiments, p is 3.

[0109] In some embodiments of the transferrin-modified N-(w)-dicarboxylic
acid-derivatized phosphatidyl ethanolamine, R® and R® are each, independently, oleoyl,
stearoyl, palmitoyl or myristoyl. In particular embodiments, R® and R® are the same. In
some embodiments, R’ and R are oleoyl or stearoyl. In certain embodiments, R> and R®

are oleoyl and p is 3.

[0110] Also provided in an additional aspect are a pharmaceutical

formulations comprising the transferrin-modified N-(w)-dicarboxylic acid-derivatized
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et hanol am ne; and, wherein the N-(w)-dicarboxylic
aci d-derivatized phosphati dyl ethanolamne is

w0 2poe%amt ed by Fornmula 1, H2CG-0-Rl1 F - o0- CH CP@X/US2006/008650
H2C- O P-O CH2CH2-N-C- (CH2) m COOH O | H H Formula 1 and
the second N-( w)-dicarboxylic acid-derivatized

R T HEANU I MR e e
acoep?a%}él caghé&y! Fbxc?ﬁ;‘f@xté“dﬁﬂéht@ s&%ﬁlzefsngleﬁ%’é@@efﬁ\)ey an i nteger
from1l to 10; wherein the I'i posome does not

conprise a nonderl vati zed phosphatidyl ethanol am ne or

pol IB1Hhj| endn génjain bmb%dimwepwwdeé lipag gﬂ@ttm@g cpingHpEg 2
. 0
mixeo O st STE oo B R ket e iR E® afirigatizge
phosp@a%@é%ﬁﬁhoﬂﬁbﬁﬁ@&ﬁtd QJ)él:mﬁH lyl Qﬁczr vgf I%.g he ?(5)95195rb8f(y1?c acid-

stero Ivative, i carboxylic
derivaized phesphytadi b&ﬂn@lhmpi‘l aﬂlbtéjai thetNhanplirniboryli@acid-derivatized
transferrin-nodjfie -_di carboxylic
phosphatidyl gtapglapyineig Tﬁﬁ%%eﬁF?chYcEﬂm@l%]anol am ne and
encapsul at ed oxal i platin, wherein the
transferrin- ppdi biagd I\I-(vv) di car boxylic
aci d-deriyvatizled phosphati dyl ethanol am ne conprises
t ransf er®nCTidked by a carboxylic acid am de bond to
a second N~ (w)-di giar boxylic aci d@derl vati zed
phosphat i dyl handl ami ne; and whirejin the N (w)-
di car boxyl i cHém 4- oP r vafﬁ%é'a—;ihogp‘ﬁg% dyHeH

et hanol am ne |s repmresent ed by Fornmula 1, the d
succi ni mi dyf™8sSter of the N-(w)-dicarboxylic®"
aci d-derivati zed phosphati dyl ethanolanine is

the ch&?frﬁﬁl?ﬂés@& I QLY B afhox3NE alilSiesie Rl phosphatldyl

-di carboxylic acidderrvati zed phosphati‘dyl
ethanelpinanois aepresenied bydformstrit,ed by Fornula 3, wherein R,
R2, R5 and R6 are each, independently, an acyl group,
and mand p are,
Rs/

4

SEY 4

Formula 2
wherein R!, R?, R? and R” are each, independently, an acyl group, m and n are,
independently, an integer from 1 to 10; and, wherein the mixture does not comprise a non-

derivatized phosphatidyl ethanolamine or polyethylene glycol.

[0112]) In certain embodiments are provided liposome-containing
compositions comprising at least two different neutral lipids, an N-(w)-dicarboxylic acid-
derivatized phosphatidyl ethanolamine, a succinimidyl ester of an N-(w)-dicarboxylic acid-
derivatized phosphatidyl ethanolamine and an encapsulated drug or labeled compound,
wherein the N-(w)-dicarboxylic acid-derivatized phosphatidyl ethanolamine is represented

by Formula 1,
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i ndependently, an integer from1l to 10; and, wherein

the |iposone does not conprise a nonderivatized
w@bwspprse dyl et hanol am ne or pol yet hyl ene gl yrGI/US1006/008650

certain enbodi nents, the targeted |iposone is

substantially free of EDC and/or DCC. [0119] In

certain enbodi ments .of the targeted |iposones, mand p

are each i ndépgndently, an integer from2 to 4. In

sone enbed 5, mand p are equal and are an integer
from2 to 4. Ip parficular enbodipents, mand p are
equal are 3.[0{L20] jJn sonme enbodi %‘:nts of the targeted

| i posones, RHG—R2-PR®-awd.Re—ay-eceath,—tortependent |y,

ol eoyl , stearoyl, pgmnitoyl or thyristoyl. In certain

enbodi nent seomiRl and are R2 are the sane, andaR8 and R6

are the sane. In particular enbodinents, Rl, R2, RS
one, enbodi nent s

and R6_are the sane. In s - en , .R1, ,. R3
the S%anmiyéﬁ@erotpféb?/N-@ﬁ-cg%aélawaw.acudnd%léfﬁtl%ﬁdmh@%?m%% nts,
R2. oyl. [0121] In certain
ethangli%nmlgfg}rsere] reg%q?@gy %@d@% g’d | i posones, the targeting

ligand is directed to a target cell. In particular
enbodiqut ~the targeting ligand is directed to a
cell surface |receptor of a target cell. In so

enbodi ts, it he toargé)ting liggnd is transferr
folic acide” h i i

yaturonkg a , aNsu &haon_or
fragment of a nonq&yéﬁHYPZﬁngod I er?\
enbodi nents, the targeting ligand!is tltansf
folic acid, hyaluronic acid or a sugar cha#h. Tn
particul ar éerivddh nents, the targeting Iig%nd is

transferrin. In some of these enbodi nents, the
transferrinis in a holo-formbut not in an apo-form

In._other £ i ments,.the transferring is in an
whergf 0% BETR PGS Firte st PR a Rt UL M EHER P ¢
indegBhdd iy n iltddRP SOHET &PTV; Ahf Wiker6iI8MROBI-E R N6k dotrise a non-
~targeted |liposonmes, the fornul ations do not conprise
derivaiizedmhosplntidypitpnolamise pepdgibaiene glysol: t he
formul ations do not conprise a cationic lipid. In sone
enb_ogh_rig]ﬁt S, 1t D08 L Tkl 2GR gf“)thg %&)P&%@&%ﬁﬁnﬂlg compositions
cati oni'c liprd orf an anionic ?lpl fT'ncertarn
and therbipidi mBmirss, ni hel i arersdtiaindeperdientiytan doeperifsgn @ to 4. In certain

phosphat i dgl gl ycerol or derivative thereof. In )
embqsiments jn 204 8boei b tdsare AR &tPE AL R fis Iyethpbgmbodiments, m

andrP&%éﬁeﬁ%n&gﬂa phosphati dyl choline. [0123] In sone
enbodi nents of the lipid mxtures, |iposonme-containing
conpositions and the targeted |i posones, the at |east

two Hfl#kr enin sveetangtodirngnitel of hediposmnerontaining compositions and

the lipid mixtures, R',R% R? and R* are each, independently, oleoyl, stearoyl, palmitoyl or

myristoyl. In some embodiments, R' and are R? are the same, and R? and R* are the same.
In particular embodiments R', R% R? and R* are the same. In some embodiments, Rl, R,

R? and R* are oleoyl

[0115] In particular embodiments of the liposome-containing compositions
and the lipid mixtures, the molar ratio of neutral lipids:N-(®)-dicarboxylic acid-derivatized
phosphatidyl ethanolamine:succinimidyl ester of an N-(m)-dicarboxylic acid-derivatized

phosphatidyl ethanolamine is about 95:4:1.
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nor e phosphol i pids and chol esterol or a chol esterol
derivatives. In sone enbodi nents, at |east one of the

wa@eoobegEsd two different neutral lipids is a  PCT/US2006/008650
phosphol i pid h certain enbodi nents of the lipid
m xtures, |iposone-containing conpositions and the

| oralPsL &GS el PRy Renth 6 s B froves mercampopigons and
S e e
DMPEehelesterod MﬁipﬂE@WliCm@-dﬁﬁmﬁm@hobﬁ&siﬁyl #hanolamine
T et T 20 ettt
a0 g 1 B

phosthatidgt ahalolantine RANGIBOPBane MROMCEBMidy1 405 Rln hEASE
ifferent neutral |ipids are DMPC and

. two L1 .
dlca&‘?ﬂi‘lyggta@tdcﬁqf{vetl?@]phpﬁpl@éﬁﬁl shevotinnenissNdS-NGDOREget ed

i posones the nean dianeter of the |liposone is from

aboutep@yinm tig - n_certain erhodi ments, .

t he n[ea_m ]di anetcg}rmg%mf%ggl_ : i psoisrg govilie_%ft?‘ﬁﬁggﬁ’@?or%s GPRRpIISIng
at lepst twbaliffer2Othentral lipidyami( @bt bRRPRIITRAL SvatlDE Ratidyl

di aneter of the |iposone is fromabout 100 nmto about

ethag;gl@nﬁlhq, a[teygoty)g f@ptowqdéfﬁﬁni_ Bribodicmnixgliofcitirleritati getphdsphatidyl
L IR ———

negati ve.
modpfiddeNt(iwdldidaghdxftiBnaiaQletivatiR S RndT i

sonme. e(%o_di rreri{?,éﬁ, the zeta gcrﬂﬁg%%agl@ﬁil%haflrgom a%gad?pr-l%éa
targTwlg_tlggaaé dinked @5 Tﬁv’onc[ Nﬂ(@)ﬁidida?bc_sqﬁe aalﬂhibdivﬁﬁ_ﬁztbﬁsph@ﬁpliag@yl

i.pid mxtures,. |ipgsope:containing conpositions an

cthapgiimih GG JHR B SDR ) Ciabony g didear seegiphosphatidy]
etha@Slh@ gk kMREd ti dyl et hanol am ne is NG DOPE

(wher e I\IGéﬁ‘DOgéﬁﬁsbelggﬁrﬁggllént to RL and R2 bei ng ol eoyl

and m being 3) and, where present, the succinimdyl

ester of an NHGWO—di'carboxylic acid-derivatized

phosphat iFQ;LLoﬁtélp,anol am ne i s NHS- NG DOPE (where NHSNG

DOPE i s equivallent to R3 and R4 being ol eoyl and n

being 3) or, wi“ere |esent the tar®eting-factor

modi fi ed N (wcdicarrboyyl g cacig-deriyati

phosphat i dyl ezt hanollam ne iﬁgﬁzl'FﬂNG [%!{3% (C\E\j/?})gre

TF- NG DOPE kswegui vaflent to RS and R6 being o} eoyl and

p being 3). [0127] In sone enbodi nents of thé

| i pgsone-cont ai ni ng conpositions and
the second N-(w)-dicarboxylic acid-derivatized phosphatidyl ethanolamine is represented
by Formula 3,

H,C—0—R5
R®—0—CH
0 0
H2C—-O—}l-—o——CHchg—ﬁ——ICl:—(CHg)p—COOH
Formula 3 OH

2

wherein R', R% R and RS are each, independently, an acyl group, and m and p are,
independently, an integer from 1 to 10; and, wherein the liposome does not comprise a non-
derivatized phosphatidyl ethanolamine or polyethylene glycol, and wherein the targeting

ligand is not an intact antibody.
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the targeted |iposones, the fornulations further
include a solution. [0128] In certain enbodi nents of
w0 b@otogaiget ed | i posones, the nolar ratio of neRPCT/EB2006/008650
l'ipids :N-(w)-dicarboxylic acid-derivatized
phosphati dyl ethanol am ne:targeting factor-nodified

N- (whs¢d.carbhoxylic. aci d-deriyatized. sphat,i dyl

ot heldb 81 % pEish RS en s e 56 AR BB ipteome
comp€FRe Ai ¥R fhISpHREpHiayT eoligt &M olck 2R3 OB SholkfRErolMBb@bativ 8l dnaN-

of DMPC. chol esterol: (N (w)-dicarboxylic

(0)-dgeitpxpbe huididenuatize phpsrdeiidyllctienbanvhea pitragsferrin-modified N-(w)-

dicar%%%rg_g géﬂd?c&gzv?ﬁ%e rp&ﬂmggkhgﬁ?ea%n%%g% %?c&%%ﬁé%dlé\tgd oxaliplatin,
wherc;r:iﬁ HeXrahsfdridh-pdifidd NQE)t)—ld?dé!r@JXyﬁ%&gldéﬁ%@zegfphbﬂﬁxgtidyl

i posone-contai ni ng conpositions and the targete

ethanblapos®emsprises krahefbeoh lodep by adartexpiesedbmiderbandrtd aisecond N-

emhodi pent.s, . t.hel ahel ed conpound j ncl ude ,
<0>>-d+§gq06wﬁ§ﬁﬁéid@ﬂm yhosnhajidy el R Ba AR theie)-
dlcaﬂl()e%g/ggi%gnlgnt S o? tﬁggﬁ%ggglé@gkﬁkgﬁéﬂﬁg%%os|Et F%rﬁnsula L

and the targeted |iposones, a drug is present. In

particul ar e iOmeRt s, the drug is an anticancer

agent. | g seumesenbodi nents, the drug is a cytotoxic

drug. In certajn enbodinents, the drug is a

t opoi soner ase inhlbitor. In parlicular enbodi nment s,

t he t opoi songp@se-pirhilitar—s—EoRphgcasorpr

irinotecan. In othet enmbodi nentts, the drug is a vinca

al kal 0i d. I@msame eRbodi ments, the vinca al kah@i d is

vincristine, vinblastine, vinleurosine, vinrodisine,

vi norel bine or vindesine. In other enbodinents, drug

i shesupguimidyl agterf the Nsnedierbendis acidndroitiatieast mhiospheéidyl

nucl.ei c acid is,.an_antisense oligon tj.de or .a .
cthanp{Ag 5% fo it B RS ErRRG e afo ey Rl diffy e geic-
derivRi AR IpRYEPHEAIRUMR olabliné BIbaHeSnbdiRAF JFRANS3, t he _

pl ati num conpound is biplatin, cisplatin, carboplatin,

ormapl atin, oxaliplatin, zeniplatin, enloplatin,

| obapl atin or $hCroptaRin. In particul ar enbodi nents,

the platinem gon ﬁund Is oxaliplatin. In sone

enbodi nents drugjls an al kyl ating agent. In particular

enbodi ments, the|drug ¢s a taxanes. |ngpother

enbodi nents, theldrug ||s a netabolic afjtagonist. In

certai n enbodi feRtsOThe Aru§eSHamNantit(Ghpur COOH

antibiotic. In sone e di ments, the drug is a hornone

t herapy drug.rohiteparti cul ar enbodi nents, the

H

wherein R!, R?, R’ and R° are each, independently, an acyl group, and m and p are,
independently, an integer from 1 to 10; and, wherein the liposome does not comprise a non-
derivatized phosphatidyl ethanolamine or polyethylene glycol. In certain embodiments, the

targeted liposome is substantially free of EDC and/or DCC.

[0119] In certain embodiments of the targeted liposomes, m and p are each
independently, an integer from 2 to 4. In some embodiments, m and p are equal and are an

integer from 2 to 4. In particular embodiments, m and p are equal are 3.
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drug is a nol ecular target drug. [0132] In particular
enbodi nents, where oxaliplatin is present, the
w@@biopiied i n is dissolved in an aqueous sol ut i RPET/U$2086/008650
sugar selected fromthe group consisting of trehal ose,
mal t ose, sucrose, |actose, mannose, mannitol, glycero

and rose. In certain di ments, .the sugar_j s sat
2" IR 7o s o BireaBon the PR Saro pBh ek o dpnd R
are caShdAdepeMddntly, 180 0stBar8 D fﬂgﬁ?@%gr} rﬁ_}'ﬂﬁoy‘l@ Nk eBkLiA th®BdRents,

, oxaliplatinis fromabou to about 25 ng/m =
R’ angyprerR rare He shingoarsiniR, andR oarh ére sanfso din retics lar embodiments, R', R”,

5 gecent ration of oxal.iplati.nJdisokrpom t 0.5 mg/
R an B 55006 She? g RS 17 Bodt e I e B1epy Geflgpont. 1
certaif BROOHMRALSR ' IHTeRE @@ RAbFeASE@N, Of oxaliplatin is from
about 0.5 ng/m to about 3 ng/m . [0133] In particular
enbodi nents_where targeting-factor nodified N-(w)-

di cdPhaby| i &n eerfain geppdisient elthp ksepadiipeppmes, the targeting ligand
Lo [, & [ c EOn;: T
is dir A0 AT, B0 BEEREAL cnbIERRARCHRL BN Blnis directed o
cell siab@dtreckptdr nfj4 MrgdtecAbdusonde Embadinents) thecterdeting ligand is

enbodi nents, the concentration of targeting |igand
s T o R B4 HORA o LB IR kRO 2 T g
antibév(\izé 3Ot air eéb&ﬂﬁi@nt% %%éﬂgeﬂiﬁ’g E?c{ﬂtdgé Rasyredl pRRtSid, hyaluronic

. re a targeting- factor nodified N-(w)- dicarboxylic
acid ogeisugatehhmatih paticpliosphadingyts, ectageicgigrdiis trprséegrent In
t targetj.ng ligand is transferrin. lLn sgne
some pi st e Mgt o™ PmasfrsbtiF A + B01bifSim w1 BOFE am By
other bbadinRAG; fhetimsfeitingek iRhhagvhegl ments, the
transferrinis in a holo-form In sone enbodi nents,

the ferric iron is in a concentration of fromabout

0. 4 PR ZHpoutn serbrigyempodipents; H{dhe ki seii e Spogome-containing
compbFE1splaRTtat d Yo ARG T KM ORAE 00 EVTRRENE alathoh ipia.
In sorhé pintlodiinehisy s formpatiameiomohtaipiseg eotopedifid.ohssoard

he targeted |iposonmes, fornulatjons, are free of |i pi
embos@*&wa&m mé%wlﬁ%?nstq%mmﬂmﬁﬁr $ EAHOR1C LHRIGOF & a‘i“PBHCdg’}CE f
certaih BRLOMhr Db RN bF dRRb ol sy ag)haﬁﬂaﬂ&q_ Fd1¥ berivative

et hanol am ne and the targeting-factor nodified
thereafl- fwparticelar dolkydimentacihd foranilatams de doptosphetdgdy |

th | ami ne. In particular enbodi nents, the
phOSp?‘gtﬁ‘%gaﬁ]inS'ns are free of Iipid conponents other than
phosphati dyl choline, cholesterol or a chol esterol
derifgnt3jve, Ii bsnmdembudintntasfioxipid enidtirek, Upsdonal-tct@dning
phosphati dyl et hanol am ne and the transferrin-nodjfied

compqgi{iqys- i dh 19eselad; lposemes. dag #heast Peidigierrab Rawtradyipids are one or
more Sﬁ&ﬁﬂglllﬁfﬂ AMet cholesterol or a cholesterol derivatives. In some embodiments, at
least one of the at least two different neutral lipids is a phospholipid. In certain
embodiments of the lipid mixtures, liposome-containing compositions and the targeted
liposomes, the at least two different neutral lipids are a phosphatidyl choline and
cholesterol. In particular embodiments, one of the at least two different neutral lipids is
DMPC, DSPC or DPPC. In some of the embodiments, one of the at least two different
neutra] lipids is cholesterol or a cholesterol derivative. In particular embodiments, the at
least two different neutral lipids are DMPC and cholesterol, DSPC and cholesterol, or
DPPC and cholesterol. In particular embodiments, the at least two different neutral lipids
are DMPC and cholesterol.
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[0136] In another aspect are provided pharnaceutica
formul ati ons conprising a targeted |iposone or

wo 2@esenTed cont ai ni ng conposition as descri bed PEr/E51906/008650
and one or nore pharmaceutically acceptable carriers,
exci pients, diluents, stabilizers, or preservatives.

0137 t th t ded kits
cont alHPAly” o Bere s ahcihe e sactt koorgass the mean diameter

of thé RESOHR-i§ BOhPIHILNS0 ﬁﬁrfg ABbikt 230 SP" Il RHIG! T JdiREARE, r.ﬂ:fec‘mean
descri bed herein, packaging and 1 nstructions for us
diampefengf the hlp@@mfais rfrc@mmlmt R mtisto dbbvet 2(0tnrinid plzdﬁsular embodlments

e PSR B ROBOER B BRBL B U AP e e,

and one or nore pharmaceutically acceptable carriers,

exci pj0aRsp, dinldéetBinembidahédts s£4he targéte@ [1g§s%‘h’{e§tthé/ £3%a potential
are contained in a second contai ner. Unl ess

of th KRAsaIsds pegagiye- %qq@rqmﬁar@mhﬂduaerﬁs,ﬁ@e mtarp@t@nmkmﬁowbout -75
o] (=Y
Sty B o ARG e e Gl it P oy Ry 1o
abowie-8b medr porated in the phar maceut i cal fornulatlons and
kits described herein. The |ipid-containing
including lip

Fn'o;[? 8@%2*‘10 &gggﬁﬁg %@’%@Qﬁﬂ%@f 'S?B Hﬁ@slm?ﬁﬂg%)hp%%%g@ﬁ@@lng
e T S )

phognhetidictdtirmoksnide SANGHRAPRéwhere NGTIAPE id muamm & R' and R

r.ovided t hods for nmakin
bemﬁ(ﬁ o & Fivg %%ngg?ﬁ%?%nﬂwg@gmﬁ@} astor of an N-(0)-

aﬂlﬂmf%lb %blﬁ%ehQﬁtlfeH%O%Jh thﬁ' lelihlﬁl% is §tNE}V19ﬁ)PE (where NHS-

di fferent neutral arbox
NG-RORE tregquiraént gaR hmhf&ﬁhdﬂngi yleoglt dmﬂnnﬁamg Bl)aoraﬁlﬂeﬁeflﬁesent the

taregfeoldler AR %&@ﬂ»&t “%é gg)étqglﬁggizg%)%leépﬁ?t)dﬂﬁ}hamlamlne is
TF-RELDaIPE GHRAMT PRI $H 181, a 1o RY gidlg?; elpe O eﬂglra%]dlp being

the |iposone-containing c ositions
3). conprising the steps of a) mixing the at |east two
different neutral |ipids, the N-(w)-dicarboxylic

aci d ati hosphat i nol am ne and t he
s ucmd[ﬁﬁ rmdyl %Iég?IEIF Blf% %H“GN-S(W) L%l]a RAPBSREARfaining compositions and
the tla_ﬁge_ﬁééld@’ds?lﬂéé zedfophemRbR fuftitr atihagekanting to forma
i pid mxture;

[0128] In certain embodiments of the targeted liposomes, the molar ratio of
neutral lipids:N-(w)-dicarboxylic acid-derivatized phosphatidyl ethanolamine:targeting

factor-modified N-(w)-dicarboxylic acid-derivatized phosphatidyl ethanolamine is about
95:4:1.

[0129] In certain embodiments of the targeted liposomes, the molar ratio of
DMPC: cholesterol: (N~(w)-dicarboxylic acid-derivatized phosphatidyl ethanolamine

+targeting-factor modified N-(w)-dicarboxylic acid-derivatized phosphatidyl ethanolamine)
is 50:45:5.

[0130] In particular embodiments of the liposome-containing compositions

and the targeted liposomes, a labeled compound is present. In certain embodiments, the
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b) adding a drug to the lipid mxture formed in step

(a); and, c) formng a liposone. [0142] In certain
weredvotpIrent s, the m xing step (a) i s perfor medPCTUS1Y66/008650

presence of an organic solvent. [0143] In sone

enbodi ments, the drug in step (b) is in aqueous

labelg%&g%écﬁ@ﬁﬁéél&ﬁ S ara?qo)lsogc%)hp 0144] @W& {lt al rhﬂdlments the labeled

conmﬁmhdmumgksP%Lpartlcular enbodlnents, step (c)
conprises extrusion. [0145] In further enbodi nents are

provtded nmet hods of nmaki n% a target ed |iposone as

descHi18&H helﬂeﬁome Rhpsing; pg@@mcmtala)ngﬁommgmons and
o gl 38,180 LT BRI B s

ant1catdaamgﬁna nﬁmmﬂnbd&ﬁmsmte Cthdﬂ dmgdy h cﬂﬁ)tcﬁdic dxfugarm certain

e At Boxy | e, actd. dori vat 12 Gty ik amentaghe
topo@ém%r@k(}éeﬂ 1%ﬁ1b%mQHMeéa% drfgnditdahd h?hfﬁ%y§1ﬁF$(ﬁ{}fgﬁg 8 drugisa

c) formng a || posone;
vinca akajeid; ﬁ@ someg ambodionentse t}smmamﬂmldﬂlls emtrstine vmhlastme

N A TR L

acid. dBQYMeEtHRE embbeintiRtd) & fudltdRid {%%Qﬁl’c@éﬂ%g oflg@hfeRotide or a
(e), purifying the |iposome of step (d). In particular

ribozg o 4R RHedlar ¢mbodimegtsi the ﬁﬂws ely)atingni eorappyedudn certain
embo?i%é‘ﬁté QHe alcn%m 08 ?aiﬂlcf]% bl larl]tl C%is}p L en‘ﬁ pg%tﬁg %tl*r%ap atl

ses soni I on

oxaliplating cheﬁ@ﬂﬁtﬁq,, esibphtif Cl))b@plmh" d>1€s@ﬁo§1>&tlﬁ Ug| parmcdlgrlélﬁﬂ»odﬁhéms the
ItI{)rowded re additjonal nethods of making a targeted
platz

UhSEBPRINA BB DI tiheome éﬁ@%ﬂ%}s g g th}élatlng agent In
partiRiPR SRR, ¢ 159%@? ' &ggﬁlgs er 91{1b9d1§4%geeﬁlt

derivative, I car | ¢ acl 3t va
metalpﬂho;sq@tm)msyl Inetei‘tam(ﬁrmmdnaerttg t]ﬁcodin‘nigas i pritituont M’ftmoti@) In

oxal ati.n to the ||d m xture formed in step
some(tghodtneits (P ie s 1 hiesirarerbineins) ™ pgeonaRbodmgn the
drug gcymbgeulglfta}gé@dﬁ-g(w) d| car boxyl ic acid-derivatized
phosphat i dyl

[0132] In particular embodiments, where oxaliplatin is present, the
oxaliplatin is dissolved in an aqueous solution of a sugar selected from the group consisting
of trehalose, maltose, sucrose, lactose, mannose, mannitol, glycerol and dextrose. In
certain embodiments, the sugar is at a concentration of from about 1 to about 20% percent
sugar (v/v). In some embodiments, the concentration of oxaliplatin is from about 0.1
mg/ml to about 25 mg/m! within the liposome. In other embodiments, the concentration of
oxaliplatin is from about 0.5 mg/ml to about 10 mg/ml within the liposome. In still other

embodiments, the concentration of oxaliplatin is from about 0.5 mg/mi to about 3 mg/ml.

[0133] In particular embodiments where targeting-factor modified N-(@)-
dicarboxylic acid-derivatized phosphatidyl ethanolamine is present, the concentration of
targeting ligand incorporated in the liposome is from about 1.0 mg/ml to about 3.0 mg/ml.
In certain embodiments, the concentration of targeting ligand incorporated in the liposome

is from about 1.0 mg/ml to about 2.5 mg/ml.
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et hanol am ne to forma succinimdyl ester of the

N-(w) -di carboxylic acid-derivatized phosphati dyl
werwangiedm ne; and e) linking transferrin to tP&I/US2006/008650

succi ni m dyl ester of an N-(w)-dicarboxylic

aci dderivatized phosphatidyl ethanol amine. [0148] In

certai n enbodi nents, the nethod further conprises

stedVt¥ of Dperamy PWBO@IH@MS» PBEE ReaEetag- é%?t%léljmdlﬁ?ﬁthlng)
. h
dlcarbls?tglgf?@ 9911192[’[12@2@ &gg leulta}lél%ﬁxgggﬁ % EQ%Sﬁtmﬁl)??%fg.guﬁé]hgand is
transfélﬁiﬂnS (Hl scbme Smdelﬁ’[dntxj thmmhsfeﬁﬁn ishe am®tdfotimsive poi(id)an apo-form.

In ce%grbn%{g > %egt% : g%ﬁ?ﬁ:}ws ?‘tég ! rllgn H@([j %% gcén%!,n%pg In%g%sh&xe ferric

iron 14 P (%Qéﬁtﬁ'tleh BQ frBﬁf'ﬁQﬁf bluqn %b((dt Rg ;%’Q}Lnn 1914 StheedBbhdiments, the

[ 1 posones) fornulations thereof asdescri bed herein
ﬁﬂncmnnuheunummﬁ&men@f@bnaﬁnmuoéaHBMMnlﬁhu@hﬂularly, t he
nanufacture of a nedicanent for use in the treatnent

0S of con on descri.hed herein. . .
ot HESS07 | T St PRl Ot s R ki ie” FhioBisycontaining
compb’s’iﬁd)rf&%ﬁ)fhéj@ﬁg“etddklﬂfbsbﬁéﬁ|f6hmﬂ£tﬁm@'a§@fré@éﬁﬁﬁ@doﬁqﬁbndﬂﬁseother
in the manufacture of a nedi canment for use in

than twp elafferenitnesivel lgiidsy MlosNg wpfdicaHxyba diitdidsngataged phpsphatidyl

cthan G ad s B e BB O o4 NP e oRKp B et e

phosphBY@&N etiRRolhiky. %'pq{%ldﬁﬁir REGSdin®ntd HRALHAGIABSRNCRE free of lipid
conprising the ste a) adm nisfering a targeted

Compbmqmﬁs@h@ th@ m;ahatb%l clmérn@; ehofestesol dradiholediged] derivatiigdthe N-

(@)- d’\Rﬂri’Pé}%h ZF@tP]éﬁ?Ffp ?ﬁ# ﬁl@g&wégr%?f{nd%ﬁﬁﬁ‘%%ﬁfemﬁ-modlﬁed
N- (coF&l%‘rb%ﬁ%a@@&ﬁaﬁ%@gﬁ&?h&ﬂﬂpé’thaﬂcﬁarﬁw@arma| I'n

parti enbodi nment e rndividual 1s a human.
[0154] In certain enbodi nents, the cancer is breast,
gast{f136] collmapothel aspext el proaidc@pharnmn@mcabformhhﬁons
ancr n sma cell lung cancer cel .
compRSHE A sisp o R PoPyE PO aRE L corpuion s ewived Brein
and o &5h8tchHaANER N cllyate8 talla BatiErs, QNAFi¥ntS aRRhts, fhbiBzers, or

hemat ol ogi cal mal i gnanci es.
preservatives.

[0137] In yet another aspect are provided kits containing one or more of the
lipid mixtures, liposome-containing compositions or targeted liposomes described herein,

packaging and instructions for use.

[0138] In certain embodiments, the kit includes targeted liposomes. In
particular embodiments, the targeted liposome is contained in a first container and one or
more pharmaceutically acceptable carriers, excipients, diluents, stabilizers, or preservatives

are contained in a second container.

[0139] Unless otherwise noted, the lipid-containing compositions as
described herein are intended for use in the methods of treatment and diagnosis as
described herein and may be incorporated in the pharmaceutical formulations and kits
described herein. The lipid-containing compositions described herein (including lipid

mixtures, liposome-containing compositions), liposomes (including targeted liposomes,
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[0155] In sonme enbodi nents of the nethods of
treatnent, step (a) is perforned prior to,
w@owevnient |y with or after conbined nodal ity BERU82006/008650
therapy. In particular enbodi nents, the conbi ned
nodal ity cancer therapy conprises chenot herapy,
radi ati on therapy, or surgery. [015 I n_sone
blank Sgptsunsrosied) BRVHESHRINGHSS B«Ptetl,rt&m%ﬁy the methqdg ot production
asdesgg\g&pﬁé;ag prior to, concurrently with or after
junctive cancer therapy. In particular enbodinents,
t he adjunctive cancer therapy conprises adm nistration
of dAM®r min enaty@raspect orerprdvided hathodb @ssnaki@gﬁmilipgd

contalgi i GrRRRRRS QRSP e e GURr Croacl Pl TP e b
dlffeléﬁ%@ﬁ@mr id N @ 8Y-BicarHRQ P ATRA- %.er1§§t%€d bBds 1‘p'h§t1dy1 ethanolamine

per f orne prlor to, concurrently wth or a
and thadntdihistidgltdsten o6 in Nn(ea)ahcarbas)qhad1d1dtdarnzat1zahihospm¢idyl
agents. In particular enbodi mrents, the one or nore
ethan%lawqq onal anticancer agents incl ude 5-fl uorouraci | ,
| eucovorin, capecitabine, UFT/LV (tegafur-uracil and

| euggy éFn) n béﬂta%ﬁl%a&mem A bloviEIRaRsdBEhak AR the
anti-VEGF anti body, a tyrosine kinase inhibitor, or

liposanmarbemainingrrempleiticns d¢soriBer] herginceompai sin i sigpsreht s of
the nmet hods of treatnent, the targeted |iposone is

nlst Vi a.teal '.i ratjan,. |
a7 ke G Bt fudiPels b RHenat Bortiersic-
derlva{t&ebégﬁoé_{gﬁhﬁ?ﬁ 'eﬁﬁn@l%nﬁﬁg ARAVES Qib%lﬂllﬂfdé@ e&Br of%?\' I‘E’f@) dicarboxylic
DESCRI P ig. 1 shows
acid-decivetipdi pdlos;dpndsleanhanolanmn@to ﬁ)rmaarlgnd guxfurposone.
[0159] Fig. 2 shows a schematic representation of the

" BpoiEnee e fubs lblnRlnt KiReaif LR GBRRE o 0%

representation of the proposed node of act| on of

t &) gRhRe A lipewaies containing oxaliplatin. [0161] Fig.
4 shows a schenmatic depiction of productl on process A
for tar etedll posones.. [0162] Fig. 5 sh

sche@&#?lc of ,sﬁla%méfqbsﬁmgﬁ% BYigHeR G gt gweégpnned in the

Ok Fig. 6 shows the cytotoxicity of
eocf}% L.
prese{gli(a i 8 | n(£ on9 PC-1 cells at

[0143] In some embodiments, the drug in step (b) is in aqueous solution

prior to mixing.

[0144] In certain embodiments, step (c) comprises sonication or stirring. In

particular embodiments, step (c) comprises extrusion.

[0145] In further embodiments are provided methods of making a targeted

liposome as described herein, comprising the steps of

a) mixing the at least two different neutral lipids, the N-(w)-dicarboxylic acid-
derivatized phosphatidyl ethanolamine and the succinimidyl ester of an N-(w)-dicarboxylic

acid-derivatized phosphatidyl ethanolamine to form a lipid mixture;

b) adding drug or labeled compound to the lipid mixture formed in step (2);
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various oxaliplatin concentrations. [0164] Fig. 7
shows the nunber of transferrin receptors present on

wa b@eoedibo surf ace of normal | eukocytes and PCT/US2006/008650
tunor-derived cell lines. [0165] Fig. 8 shows the

results of size distribution for the
m.xtures prepared in Exanple 6 and

: oie
obﬁgﬁﬁg@lﬁgglg‘%@%@m’&mry 1, B) Entry 2, © Entry 3,

D Entry 4, E) Entry 5, F) Entry 6. [0166] Fig. 9
shodjdinkhey Caneans li@hhPRshofyd] inthe blgod, =
where () | ndfg(:égt %slgt he Tflé-p%‘E@“ﬁ?ﬁ%ﬁ%%&paﬂ“g\g‘é%alCﬂwoxyhc acid-
deriggtizedipbogphatigyl dtreiobraties t he Tf - NGDSPE:
NG DSPE: DSPC: CH | i posones prepared in Exanple 5, and (
Eeanr o8, | [ QRS Do d et ishe oo eamebrbs mofhed irther
conipriping @rsep (k)) padifdes tHel IHou6 e (¥ Lodi cat es, t he
q Tf-I?E%Ng ROSONES p%ep,a?%o! i%oyggnﬁ)ék%?&?m&@r ?IHBI?CE%‘%@’ the
TUg 1o (RGISBRPRTMES BSREPDBRYY iCkhikingo In wesaip legdabRskntdstep (c)
combXeRbRicRiorPNkt R | fdicat es the Tf/ PEG NG DSPE _
! ihposorrlgs 10Ior ;epg?é%]g'i Pdgﬁk&gne‘tgf_sb@ dpgnery ?f@(gﬁ?ﬁlpr_ﬁs SHOWEON.
e accunulation in tunor tissue o i posones,
prepdPtflas ddscpiobaitdiare RdarREMsBodabt ShkihPLAYEN
Com't)ﬁgiﬁﬁﬂeospeps\#geye NGPE Ilposones 1 encapsul at gg t ﬁosome
yram nyl“rnalin |labeled with'l were injected into
gﬁgﬁg&% ttum)r- ?}%%gi ng ﬁT ce. Data s?owed_ as nea?rbl 50at a
0 Tt NG DorEr g g)$11:rbfﬁi5c%fritG hdjegleBPbrt éﬁgl‘?%éﬁz)b&%vla%% apd N-
(m)"éié%'@@}yﬁfi agid-daivghisedphdsphitidiy] thimylymelie & ffinid mixture:
p1d muxtur
| i posomes on tunor growmh by plotting the tunor growt%’
where ()

r agy after .initial treatnpent,
i nd’iégg@so%ﬁéﬁﬁlg-to (]5‘-31‘15‘ B’ﬂfgmnﬁ?c&@aﬁt%@;n Exanpl e 9;
( ) indicates the PEG i posones prepared in Exanple 6

wi )Homing f;lippsomé;naidcat es t he
Tf - NG DSPEr NG- DSPEr DSPCr CH | i posones prepared in
i ndi cat es t he NG DSPEr NG DSPEr DSPCr CH

Ex(ggﬁl %@8; ’ﬁé'O) | > Lortl

| Irh% IS l%épég?nrpf@@gﬂ;gwé]d&armmo utidrderivéféae_d phosphatidyl
: | PE i posomes prepared in

tharol a&%?%e%?h ?)esu;‘r%‘cﬂ“&lg%/fe\l%%ﬁr ﬁégﬁ@ﬁwmﬂmw@ o drdes vatized

phospirégdretithnonExgmakde 9, without Tf; (+) indicates /-OHP

solution; and (-) indicates no treatnment. [0170] Fig.
i ng concentration of NG PE

13, shows the effect of var
( ﬁ&ﬁgg transferrin to the succinimidyl ester of an N-(w)-dicarboxylic acid-

derivatized phosphatidyl ethanolamine.

[0148] In certain embodiments, the method further comprises a step (f) of
purifying the liposome of step (e).

[0149] In particular embodiments of the method the drug in step (b) is in

aqueous solution prior to mixing.

[0150] In some embodiments of the method step (c) comprises sonication or

stirring.

[0151] In a further aspect of the invention is provided use of the lipid-

containing compositions (including targeted liposomes) and formulations thereof as
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on the percentage of drug dose detected in bl ood,

where concentration (% of total lipid content) of
WOBRBPEeY s as follows: () 0% ( ) 1% ( ) 39%CT/K$2006608650

(o) 12% and with the following lipids: () MPB 6% (+)

PDP 6% [0171] Fig 14 shows the blood retention of

descngﬁ@géﬁg{nﬁg G@V\é 1%12m\1/ !g?egos (a;jrlnge? [OOXY| IPgrtl%)%fa%ﬁ/l thglégnafacvgré gf a

med1c-£ﬁleyﬁf%r ubelh tﬁﬁogatﬁféﬁt Jlf alagrfoglk ow&cﬁﬁ&h efs)desc{rﬁ;ea Bbrefd. 9

ows exenplary analysis of |'i posones
Furthed ‘dfxet;ﬂmapmleeisqaé foriranaiods thereof, variously descnbed herein, are also

mend S A BNl SN, REOSPBLLON . i o

the coﬁnﬁftﬁ% faﬁ‘d ih Redded 186 MNheReakineal, destre8 RV, unless otherwise
phosphati’dyl et hanol ami ne-1i posome (Tf - PEG

noted| i posone)) are shown. Lanes 1-4, contain h- apo- Tf
(240 ng), h-apo-Tf (120 ng), h-apo-Tf (60 ng), and

3 . .017 f .
1 B ek 3 S Wi
cancet b(ﬁlﬁﬁl@ﬁﬁ@tﬂﬂl stelp dflapaémisteniel aatdeoed ligdsane aé Xlescribed herein to an
non- NG- DSPE i ncor porated_into theliposone, Lanes 1-3,
1nd1v1@5ﬁt15pﬁeqqth5§8 rpfan(zgm@.m{t] 65 ectweég, geqifca{l%()wh@)em agrug 1S an

antmaﬁllﬁé}pa%eﬂ—tf (50 ng), respectively. [0174] Fig. 17 shows
cunmul ation oxaliplatin in blood after

adm ni stration of ()NG DOPE: Tf - NG DOPE: DMWPC. CH
| i pdb5dHs atln SomgLkgodimbn(s) thFfin@iF@ukl isegomemaht Inparticular

18 shows the accumul ation
emboa%&?nl%plﬂgetlfliw%%at’%l O}Hmf’él tunors after admi nistration of
NG DOPE: Tf - NG DOPE: DMPC. CH | i posones at 5 ny/ kg

and [0154f - PHE&céit4i0 80198 8ingintsD tH¥Wakeriibidast S gasad, 06ioR,6
tunors. [0176] Fig. 19 shows the antitunor effect in
coloreé:@ql SANCES, GaneRsof Brearanatsasings spell cell lung cancer, small cell lung cancer,

v TS, TS OB e =

hematolégitfal solligharafesat 5 ng/ kg, i ndi cat es
NG- DOPEr Tf - NGDOPE: DMPC. CH I | posorres at 5 ng/ kg and (

i ndi cates Tf-PEG |i osomes
bo' LSS That s el TER athehs eleRs oF ret RS HareR 6D
perfofll\'ﬁé%dﬁq,%héﬁr}w [;IIE/HI;% :i(ls’tHe‘E F(I)%f(a)lélgcrlnrergoda%yecragce(r)therapy In

particiie exdpdisentsh thel condimad opdaliRO@mVEY therapy compeisesrabgmptherapy,

radiaticd) thér%gif,coartsﬁfge%l, ank (no drag)

[0156] In some embodiments of the methods of treatment, step (a) is
performed prior to, concurrently with or after adjunctive cancer therapy. In particular
embodiments, the adjunctive cancer therapy comprises administration of one or more
agents to reduce hair loss, vomiting, immune suppression, nausea, diarrhea, rash, sensory
disturbance, anemia, fatigue, stomatitis, or hand foot syndrome. In certain embodiments,
step (a) is performed prior to, concurrently with or after administration of one or more
additional anticancer agents. In particular embodiments, the one or more additional
anticancer agents include 5-fluorouracil, leucovorin, capecitabine, UFT/LV (tegafur-uracil
and leucovorin), irinotecan, an-anti EGFR antibody, an anti-VEGF antibody, a tyrosine

kinase inhibitor, or combinations thereof.
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| i posonmes, ( ) indicates /-OHP solution at 15 ng/kg,

() indicates NG DOPEr Tf - NGDOPEr DMPCr CH | i posones at 10
worguokgoesd () indi cat es NG DOPEr Tf - NGDOPEr DMRCY/T52006/008650
| i posomes at 15 ng/kg. Al |iposonmes were adm ni stered

by exact body weight with an injection volunme of
0. 103 ight ...[0178] Fig. 2 1 shows the
{eEsig bﬁgciértlg'\ﬁl e%?mg@%?{&%% the Sgeél?qumﬁatmem, the targeted

antitunor effe

lipogeme gvasihtinisteacd vig paicara fadiNG QERER Tz NG
| i posames, . wher e %)), i ndi cat es veh?lblltéb%%lr?ﬁgﬁ%@ﬁgﬁs’ the
pare(“i‘%%za%l%ﬂs%%‘%rb@ &j4 nyection pgingaye®us infusion.
NG- DOPEr Tf - NGDOPEr DMPCr CH | i posones at 15 ng/ kg, ( )
ik, and (T o e NG DORR R AVRRR: DNPGT OH
ng/ kg, and () indicates fTT- r DMPCr CH
i posones at 6.7 ng/kg. [0179] Fig. 22 shows the

ant i tIOR ef fégt] showWkdNdBergaRt ep@sdHiTRM df4M¥eted liposome.
xenogr aft-bearing m ce of NG DOPEr Tf - NG DOPEr DVPCH G

l'i po , i ndicates vehicle control (300mM
( 10. ng@/? SY@?% ?esﬁ“?’wf ayehismAticgprigsentation of the active drug targeting

of tunEr beRENsTe MNEREREIAIVRGeSH | | posomes at 15 ng/ kg, ()
i ndi cat es NG DOPEr Tf - NGDOPE: DMPC. CH | i posones at 10
i ndi cat es NG DOPEi Tf - NGDOPE: DMPC. CH

ng/ k d (). )

i pog%lr@i at }:lﬁ'? SH‘@WR@.SC}[GGTEQG]YGFB@ntaZianﬂﬁm@rb;b&ed mode of
actioIHd 10 1iB6JoRs ob a0 A0R Y Tan turor

xenog?af t -lgeari ng ﬁ%ace ?%‘%@PE: Tf - NG DOPE: DMPC; CH

| i posones, where () indicates vehicle control (9%

sucr Y88}] ( Fig Adhows @schenGHP dssibiidr OMpraludiolWrda
tafge*%%@%@f 16), 10 ny/kg g2d x2 (day 47501,%2 ng/"ﬁfg"‘qzéﬁq‘é‘*%r

(day B1)°>() indicates NGDOPE: Tf- NG DOPE: DVPC: CH

| i posonmes at5 ng/ kg g4d x3 (day 16), 10 ng/ kg g2d x2

(day[048}] 2 Figl kghsiech Ehbmafays Sdls indj cate

inos NG DOPE: Tf - NGDOPE: DVPC. CH 11 po@é?r%csfﬁ’glt r§%?$%r§/f§5*a 6‘3‘?

POSQIE®Y day 16), 15 ng/ kg g2d x2 (day 47), 4 my/kg g2d x 6
(day 51). [01 81] Fig. 24 shows the pattern of

SDS- af tigp ¢ tq i th.2- -nercaptoet hanal ,
, V\her[glﬁlg:g].ne 1 |gs ?ﬁ)g& r%?g}g)ﬁoglrm%f ﬁﬁ?hﬁ‘gtl‘rk%‘? &sPCArgellp at
vanoyssoxglplatincanesgmations, | anes 3-5 are

NG DOPE: Tf - NG DOPE: DMPC. CH | i posones, and lane 6 is

Tf - E. 4.0 Fi.g. 25 shows an exenplary HPLC
chr y@a‘%ﬁ gr ar%[l%‘%fg Sj{?g/ts élgq number of transferrin receptors present on the cell
surface of normal leukocytes and tumor-derived cel] lines.

[0165] Fig. 8 shows the results of size distribution for the liposome-
containing mixtures prepared in Example 6 and obtained by QELS; A) Entry 1, B) Entry 2
C) Entry 3, D) Entry 4, E) Entry 5, F) Entry 6.

[0166] Fig. 9 shows the concentrations of liposomes in the blood, where (o)
indicates the Tf-PEG-liposomes prepared in Example 6, ( M) indicates the TENG-
DSPE:NG-DSPE:DSPC:CH liposomes prepared in Example 5, and (4 ) indicates the
T{/PEG-NG-DSPE liposomes prepared in Example 6.

[0167] Fig. 10 shows the concentrations of liposomes in cancer tissues;

where (#) indicates the Tf-PEG-liposomes prepared in Example 6, (M) indicates the Tf-
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suitability. DETAILED DESCRI PTI ON OF THE | NVENTI ON

[0183] Provided herein are |ipid-containing
we wpo%i1sd ons (i ncluding targeted |iposones, bPEIKS2006/008650

| i posones, |iposone-containing conpositions, lipid

m xtures, etc.), and nethods of making and using the

h@be. i C 0si tions descri bed herein. The
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+) ?hﬁ@ BOpRe §%§%11%Q%tid§§er ejii)r%pt@cﬂ%y) for Succegsf ul

ormul ati on an rov
treatment of a variety of conditions, including cancer
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Plotiitgihe Jueer srpwth fatieivsydays afttreinitial gedtateny haetons) m&fe%tes the Tf-

p i t. d ' ' d ffect houl
PECH RSP AR Bh A e ERRlnd T itede ey G5B Fnemperes ampared in

Examplegew ot dj @ Nﬁﬂﬁ@té@%@'ﬂf—mﬁgﬁﬂzNé%@:ﬁ%&ﬁéﬁ&ip&omes

rol.ongi ng |ives and inproving the qua
prep rﬁa i%fggﬁﬁ%ﬁ? 8 foriadigatss ther DGR NGERS PEDE P@ s liposomes
sReG Fl & : l.e onpo lations with
?reEpt a?tgﬂ c%%%%éﬁ%tgghl&?@dt@?ﬁéﬂ‘ﬂf % g&%ﬁ@%@?@m@m% prepared
in Exanpledsie) trdécansithePEGENGIOS i -
T u.c(clesslel di agnosed, f_ory%ggﬁépﬁ%gﬁﬁgﬁtlgeﬁtngné’llea%’é’mhout
’ (%%18 Grigs -@%%Sqléﬁimlaad (-0 mdicatet ral tsentmast ease t he
accuracy (e.g., sensitivity, etc.) of diagnosis,
i ncl pydi al ' i,er.. di agnosi s of conditions
and hor e oBt 1y hB e B S i Edurio) SN G-RE (NG-

DSPH) ereths @cceniggs opdmgrdessi@sctar in@%cﬁ%@ieﬁé"cdﬁc&rﬂra‘ﬁ%m.(% of total
[0184] Included in the conpositions

.. oW thout .t he .-
fipid fj@%%‘?ﬁ?f ?‘Ed’ég?ég)%éﬂfoap@sbha} ke OB) 1 )MBACHO1S) 18%; and
ith 1 | ) Ions. e
it l'i g?éé‘glg E%?%I @3%@%19@6%{{??@]’8& 6Q%zscri bed herein
i nclude, but are not limted to, |iposones that

encalftiil]at e Kgugsshang th@fﬂ@b&ﬁ%t&ﬁ{&%f%%s&ﬂ% VGi?ﬁ]VQ?%Uﬁ
er

di useg in ah treatnment or diagnosis of di sease or 0
cargnte ped @?{F"éqmthiaﬁ@ witheutt T hewr (40i BAGNGBES( M ) TE-NSPE; (4 )
TEMPEE AP (9T IR SRS (8- breast,

[0172] Fig. 15 shows exemplary analysis of liposomes by electrophoresis:
lane 6 (transferrin-N—glutaryl—distearoyl phosphatidyl ethanolamine-liposome (Tf-NG-
DSPE liposome)); lane 5 (transferrin-polyethyleneglycol— distearoyl phosphatidyl
ethanolamine-liposome (Tf-PEG-DSPE liposome)) are shown. Lanes 1-4, contain h-apo-

Tf (240 ng), h-apo-Tf (120 ng), h-apo-Tf (60 ng), and h-apo-Tf (30 ng), respectively.

[0173] Fig. 16 shows the amount of transferrin binding to TENG-DSPE
liposomes with (lane 5) and without (lane 4) non-NG-DSPE incorporated into the
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gastric, colorectal or colon cancer). [0185] Wen

conventional anticancer (including cytotoxic) agents
wae@eamhtsni st ered i ntravenously, the entire boRPT/US2006/008650

exposed and affected by the drug nonsel ectively. As a

result, a nunber of adverse reactions may occur, the
and/or the drug effect may be

li er | s net targeted,
P (fsg@t% ' :If S{P%nlggﬁ%l%&? ﬁ'é"BP'z;\rtf (590 pPobape-TIEM NS biat hi-apo-Of (50 ng),
respectlvelg. in a | i posone conposition prior to

adm nistration may result in a one or nore benefits,

i ncl u&i n%aredu_ci ng the adverse effect(s) of the drug
on a Wikl CclEBi 17 hovsdbe mgnmmiod?tgupmﬁlh \EA% ﬂ)lbo@ﬁf;t]érves
adnhis@att &Y i 3 o the case ere the

drll.SJ g'&l rray(ggte. %ﬁ%%ﬁ%ﬁ ﬂ%bﬁ#ﬁb&? W& Hipesenies abf niglleg and (o)
TE-REG gposontdset Simigkg.at ory systemto enabl e delivery to

pat hol ogi cal cells, and/or in facilitating delivery of
cell.

t he to a.particular target pathol ogical
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benefit og .9edu]c:3i@r%j‘! ?ﬁﬁ%@rﬁ'ﬁgﬁgﬁﬁgufﬁﬁmeﬁéfe%lglgfl%% and ()
TERFS Hperonies ed a/lenin mbvese ebyn@ssambaduces the cost of

t herapy, as well as the other benefits descri bed
her ei 018 Lm.larly, many | abel ed conpounds have
adve glewiéf f eg% %ﬁh%f‘ {%tlB@%%aﬂé@olqm Athtempr-rearing mice of
NG-DERIEEA NG DOFR DA - i L 8,)64: 0, IhE Lime
at _which the di agnos%%gﬂlﬁ?’%&?‘%i)élé(}‘?%iést?éetﬁ“c-le fQgitrol (9%
sucrese}p eindicaigs 603 oyfetictedt Sahp/ep, (Mﬂ&%&t%&N@fiE@g%r.}PﬁNG-
the

DOP | L trasound, etc.). Incorporation o
OH@&%%C o] 8??8% af %mgh‘@ Jnd g imcindicatien ChEECoiippasinks MBS mg/kg.
descri bed herein should increase the efficacy of the
| abe[@®d7¢onpRiEngdo sisdt6d th Snti ' hreshol d
of detecti onE%y be achi er\l/(letg&;o{ gﬁgwe? %&;[ts'gﬁ% Unarhedlay tumor

xenogignRranag nrrie@gﬁmﬁgmﬁe;Hgversfepgfmnmcghﬁiﬂoﬁﬁnﬁ% Sikre (o)
. . ext endi t wi ndow of time in 'ch t
mdlcgtlrégi(/&{lcl% coxatécﬂ (E@Ora]glre ¢182%@) sycpase Xk |(Ovhirdicates blank (no drug)

agnosr's
liposbingd, d20qAdigtBd NOHPOUTRARLL sg . incl.ude |ipids
modi ? i gd pEa e get i n%hﬁ* 35%@%2?2}9 1445 JEPddOPE: TENG-

DOPEIYdE61eN lipbsamds dtilposgkesnd { i pﬁﬁ@éﬁ@a@@@lﬁbﬁﬁﬁﬁt_N@

DOPE! I ns, |ipid mxtures) or other derivatization.
%?mgéa% I%g ,Oéqnileff(% gﬁrﬁqé}]% n@Béﬁppmm@ were @admpanistbieddy exact body

weightavigedr mgectias Y hunde®r®. 1034 % | Deiho! ate, etc.) and
derivatized lipids (e.g., el %‘{Yd‘iv%lé{)‘boxw ic

aci gg i vati zed phosphatidyl ethanol am nes) were

devel %d t 1% Agrsbows theensiafedrye fiotingl Ti26a 6y colon tumor

xenogt] . 3 liplatin, etc.) through

. n.o heb%r 5 onlgcgt%l%g}né D((ﬁJLQTf-NO(_)v(-%O E:DMPC:CH liposomes, where (s)

indicates vehicle control (300mM (10.27 %) sucrose), (4 ) indicates NG-DOPE:Tf-NG-

DOPE:DMPC:CH liposomes at 15 mg/kg, (M) indicates NG-DOPE: T£-NG-

DOPE:DMPC:CH liposomes at 10 mg/kg, and (#) indicates NG-DOPE: Tf-NG-

DOPE:DMPC:CH liposomes at 6.7 mg/kg.

[0179) Fig. 22 shows the antitumor effect in MKN45 gastric human tumor
xenograft-bearing mice of NG-DOPE:Tf-NG-DOPE:DMPC:CH liposomes, where (o)
indicates vehicle control (300mM (10.27 %) sucrose), (a ) indicates NG-DOPE: T£-NG-
DOPE:DMPC:CH liposomes at 15 mg/kg, (M) indicates NG-DOPE:T£NG-
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of drug circulation tinme in plasm (conpared to drug
adm ni stered in solution alone) and by targeting

wo 20b09916peci fic receptors on tunor cells. Thi BCT/US2006/008650
i nproved bioavailability and tunor-targeting, should
result in inproved safety and increased antitunor
activity, and therefore a greater |ikelihood of
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| i posonme manufacture known to the skilled artisan and
mg/k&ﬁ%?éér@éﬁf elkn view of the teaching provide in the
present specification. Unless otherw se noted, the
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mercdpitorithauol, ovheralaph dinticewt]lcadir W@glmmmcﬁnsnbnea @ laglofiansferrin,

tanes QRS P I R A i BB P B by SHRonod et . EGRE DOPE

be apparent to a skilled artisan in view of the
t eaq]bum pr ot dEskhios b @x &hsRANHPE oMk dthatgdadof system
arly the liposonmes and | i posone-contai ni ng
suitabibf¥posi t i ons and phar maceutical fornul ations
i ncorporating the Ilposones and |iposome-contai ni ng

conposi ti gyg K? E.w ? hreENGToNUN! ess
ot herw se not e in the nethods of treatnment or

di agnosi s consistent with the descriptionprovided
t hr ogg83jut  tPrevidedbemin asp h’pidﬁc'vomaatmmg camgositionsc(teldling e

ce of artisans in view of.t.he .
tareclPlt idniciaesh GOk SBsoRsseiiesop S ronfiive Ruisi: bhif Suvies
etc.), hh@ BRI bRERKRR AH 'u@ﬁﬁ%éjﬁp{ﬂ—c@ﬁ?éﬂhh@ t@hpdbitids described herein.
The hm&r esented schemati ca in Fig. 1. Proposed

ReikPioHE mpdsdionptaai éhealfenpsm%nmara@ﬂardhat@ﬁe provide herein,

are sun%%“ﬁf gie rgpoa?% é’%ﬁgm?%rgﬂt%%?g)r{nﬂlﬁogg‘ anc?fogﬂger gl théreatment

use ereln osone
or diagaoss af 4 yari@y af bd)rmﬁlﬁcﬁﬂﬂnmluﬁhlgaﬂﬁwn ahe sompoditichs) thehtding the
| east one

pharmaceutical formulations, provide for more effective treatment and diagnosis regimens
with reduced adverse effects associated with the drug or labeled compound being delivered
to the individual. The increased efficacy and reduced adverse effects should increase the
therapeutic index of the drug formulation and provide an opportunity for successful
treatment of a variety of conditions, including cancer and should also increase the efficacy
and reduce the adverse effects associated with diagnosis. The increased specificity of the
drug formulations with the concomitant reduction in adverse effects should ensure

therapeutic benefit to a greater number and range of individuals being treated, thus, saving
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or nore phospholipid(s), NWPE, TF-NoPE and which al so

i ncorporates a drug or |abel ed conpound as descri bed
wheeepi6Each of these conponents as descri bedPCT/US2006/008650

t hroughout the specification, without limtation, can

be incorporated into the targeted |iposones of the
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he arboxylic acidderiyati zed phosphati dyl
formyltogy 8& iﬁﬁ i ceﬁt@trr{% SERPSHIP o g 1C°g£anarlgwae sitions
descrﬁ@ﬂ ﬁbﬁm I%bIHdE Akt urd R hﬂﬁt%@ @é/ ' lﬁ)tok&ﬁesl\tﬂgt!-:eﬂc%%%g dhi@s and

refer to the N~(co)-dicarb
labeledgiothpdeniyatd cadshosphdhe ttyttnenhemdwmmeﬁ deeessnmpadised

condtgﬁ%s r%ﬂgl:fm%)t%ﬁ%ﬁéég ﬂ&h%l\é’iqgg @éu'*@?ﬁ&é?@wgﬂce? Ee‘?g.,) breast,
gastriB/13dB@hi shdol@i hapah.ami ne(s) of Formula 1, unless
ot herwi se noted. [0193] It is intended that the only

pho @hatl dyl _et hanol am ne(s) incorporated in the
i pil§13nt ai Wheyconyispbbal piranesrdeicldingeteipyiel agpnts are

acidgbBRRERer 55 THOBHDELE! B AEE:o hrBlEALD RIS non-

erivati z€ anol am nes
selectivedy. Aseacesuita dyrlnbasctfad%mé relaletﬁcm)s - yCauchnXiyd ¢amcer is not
i i ornul a

aci d-derjvati z hos hanol am nes of
trgelgd gndfthg &?t%ﬁfgmrsaﬁt B dibinerhe BTRUFRAPRIPEEF bERGAPFEation
ofa dﬁfg ﬁir g?dsﬁﬁ‘lte'c%ﬁl%ogheﬁ BH@rt ﬂo%htﬁ%ﬂ?ﬁﬁﬁl A5 fé@ﬁlt &fa gﬁ’é ke

3, escrib In greater detail bel ow. used

beneﬂtenmlndmghehtcmgﬂlé adversteaffoots) ofabe fbhlgsml’tatﬂrdlﬁl cell, protecting
the dt%tg rllllal 1P1t %rnrllvne% at a iaargetc St otgtecsa teqF tﬁe tase where the drug may be
unstable, prolonging the presence of the drug in the circulatory system to enable delivery to
pathological cells, and/or in facilitating delivery of the drug to a particular target
pathological cell. More specific targeting of the drug and the reduction of loss of drug by
uptake in the RES also includes the benefit of reducing the amount of drug that needs to be
administered and thereby also reduces the cost of therapy, as well as the other benefits

described herein.

[0186] Similarly, many labeled compounds have adverse effects and/or may
be degraded in the time between administration and diagnosis (e.g., the time at which the
diagnostic technique is performed — for example, radioisotope detection, magnetic
resonance imaging, ultrasound, etc.). Incorporation of the labeled compounds in the lipid-
containing compositions described herein should increase the efficacy of the labeled
compound, such as, for example, the threshold of detection may be achieved at lower doses
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to phosphati dyl ethanol am ne, sem -synthetic
phosphati dyl et hanol am ne(s), synthetic phosphati dyl
we@elangdiedn ne(s) and/ or derivatives thereof thBCT/HE06/008650
not enconpassed by Fornula 1, Fornula 2 or Fornula 3.
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er vedfromo ei c (18 carbons almtic
tafget(‘é[&’e% 2EIFHAL SO bp spiqy egéci’ Bf%(sﬂ?@ﬂé( SHBERayticulyr st &sﬁ"’l fgmor
types@bihd f&uc@RONR) deirery 81 [2661RFRbAGGu R, t hose of skill,
th& corresponding acyl” groups are ol eoyl, pal nitoyl,

stearoyl, and nyristoyl, respectively. [0197] I n ot her _
errbo[@il&&]nt s Therievemlph a@pqm@e'deertearxs@rrﬁiwad)dﬁﬁ@ﬁl—(m)-dicarboxyhc

acid- 2l %r al eilo a%a laeégan%iaze{%ﬁ%sl Iv&%ga}il " Cgursg e %‘fi@%ﬂ:(%%@ining
compggtloﬁsgan%izforrﬁ@latléﬁ]s thdi@of é&cng&i 1%6132 carbons. In

certain enbodi nents, the acyl groups are derived from
saturated or unsaturat ed al i phatic carboxylic acids
haviR48Un eV linifrsertagingepnbhmsgionp,ondgiing thelipasomes,

descr%g? gg}éﬁ? &% tlﬁ&% rf!lhggggﬁbgﬁ (h% e ggsrc gfgcp ak bR s v tag In?ét}‘fodg for
liposdrp@hiahtifaytuye kildwinloghe slalie(ﬂarthammid&@)ﬂoprfh& in view of the teaching
provide in the present specification. Unless otherwise noted, the liposomes and liposome-
containing compositions described herein can be incorporated without limitation in
pharmaceutical formulations and/or kits, including pharmaceutical formulations and/or kits
as described herein and, additionally, those that would be apparent to a skilled artisan in
view of the teaching provided in the present specification. Similarly the liposomes and
liposome-containing compositions and pharmaceutical formulations incorporating the

liposomes and liposome-containing compositions may be used without limitation, unless

otherwise noted, in the methods of treatment or diagnosis consistent with the description
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carbons), or nyristic acid (myristoyl). In other
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succinic acid, glutaric acid, and adipic acid

derlvatlves of the PE, respectlvely In sone
. [0203] In certain
l

o ] . JAUNES oup. I n
ot her enbodl nents Rl and R2 are dlfferent acyl

gr 0uﬂ§91] n c€hd Eplﬂ-oeﬂﬁﬁﬁhgf@éﬁﬁosnﬂm%gcr%d 4 n% E‘ﬁéﬁ’?kﬂe at

pal m toyl or nyristoyl n sone e
least B &Ee &‘3}3F@C%Pwéméi@wdenvnumdmmsmmgl éthatiotamind a8RHdiR2 to
Form@l€1 %woyl In particular enbodi nents, Rl and R2 are

pal mto In other enbodiments, Rl and R2 are
myri st oyI [0204] In sone enbodi nents, the

N- (W) - di car boxylH6—afidRgeri vati zed phosphati dyl
et hanol am e_Q{D_F mula 1 is N-glutaryl-diol eoyl
phosphat i dy halfol am ne

O

I
H2C_—O“P_O*CHzcHz—‘m—C—(CHg)m—COOH
OH
Formula 1

. 1 2 .
wherein R’ and R” are, independently, an acyl group, and m is and integer from
1 to 10.

[0192] As used herein, the term “N-(w)-dicarboxylic acid-derivatized
phosphatidyl ethanolamine,” and its cognates, refer to the N-(w)-dicarboxylic acid-
derivatized phosphatidy! ethanolamines encompassed by Formula 1 as provided herein

Similarly the abbreviation NwPE is used to refer to the N-(w)-dicarboxylic acid-derivatized
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(NG DOPE (i.e., where RL and R2 are oleoyl and mis

3)). In other enbodinents, it isNglutaryl- distearoyl
wWEbwspvrse dyl et hanol am ne (NG DSPE (i.e., whePE&I/R3208610)8650

R2 are stearoyl and mis 3). In other enbodinents, it

is N-glutaryl-dinyristoyl phosphatidyl ethanolam ne

i.e. d
phosp%?t%y%%aél‘a}gfnééﬁ%\%g{iﬁaé%ldsbaynl?qm@aa { ?e gy Ir\IlcoS-t %E fa\lrgn D PE NG-
DOPRE beRL Yot SMICEPEE RN R B PRSI AR ingto of
Formxii)\)l ulhlassoitlﬂeEWmn‘mm;ﬂL ments, it is N succi nyl di st ear oyl

phosphati dyl et hanol am ne (NS-DSPE (i.e. , V\,here R1 and

R2 t th t it
S Rbfl o ot ¥ an e By Focint ahﬁpﬁaﬁﬂé{ REABIaPR e
mcorp(oMQ@Prﬁh@ ipRi-cordhIBInG c p@ﬁﬁoﬁ?@ﬁlﬂﬁdla% %‘ééié(d Ii nf&) &scribed
4)). In certain enbodi nents the di carboxyli'c

hereineare d-(ey digabb et phbdphatizel/phasphainy] abmdanineFof Rufnaula 1 or

Succifé@i'@(l EFFLS At %?cabsiwrgsxga 8&1<§ggﬁﬁgimﬁ%tmﬁhawlmmes of -
Formxgﬁ Bgﬂgllé“ E%%Jﬁg? wdlg %{88%? 1g)rfg‘?éndegm<1JIVea§1(%erd bed

phosphetidjl Btlﬁﬁ@labﬁnds bif@ bﬂﬁlﬂa Bya@de@dﬂl’ﬁ@l ia gidgardeeel ®v.ak tsed
tog the am no group, of phosphatid et hanagl am ne.

hereiny, @g‘d@]m mgm\[aﬁ%?c&ghosplpadmjﬁtﬁ@n %g]sﬁ @ﬂ@ygnates thereof, refer

o ph"%{ir po cr| ddénﬂ% etlhgﬁ(g %@E’hﬁ ?ﬁlhhéléﬁ%he S|9Itr y);n antC

phosphigdl dthaddahﬂng,e(@emﬂkondgewéwasthefémﬁvbmt aeetriod dscohgrastddeby

reparation o purity phosphol i pi ds incl ude
Formx_@?({i 18?1981‘%{’ PPpid froma buffer solution and

purification using colum chromatography. For exan‘pl e,

proqond4jon neihRdsriter ochEl 6hphY kepresented by R! and R?, may be
di pal mi t oyl phosghatl dyl ethanol am ne are described in

used ip fpapnlatli ahel webiserstonsdt thasd efrprdimbiyi dkéll ingthe field.
W93/ 01828 (JPAH7-501316) and U.S. Pat. Nos. 5, 804, 552

and rgy g p9':5§ ;‘rt g§§ sorh%] Emﬁ&ﬂfn% fsS@lyc W_#{S@ R L0l ﬁg%xnsaturated or

i nc err en tety produc
unsaturete etghdtieaattade ylid mlgﬂm}ﬁavﬁng HZ-IZ@ Bardbn Bﬁbﬁ&p BXehipildly acyl groups
erlvatlv% fro the reaction mxture by silica-gel 60

includg opufie B BRI 23hgTouPs HTE i IAHC I fdgcartoic acid,
myrist Q@i& %&%&&'&RSM@?&%E@%&@%& @%mﬁ[{fgﬁac éc?d Ra%deRhoic

with succinic acid dri de’ Wlt riet
acid, arathat g4, @mencommct@ubéam wdlmtaurcﬂem rao@eﬁ-lgaeleiooamd,a 1-
hours

laurorﬂ_c rtg%lg%%lelgage(%}#) geﬁ%é%ﬁﬁ 190?610 acid, 7-palmitoleic acid,

cis- 9-palm1tolelc acid, trans-9-palmitoleic acid, petroselinic acid, petroselidinic acid, oleic
acid, elaidic acid, vaccenic acid, gondoic acid, trans-gondoic acid,erucic acid, linoleic acid,
linoelaidic acid, a-eleostearic acid,p -eleostearic acid, linolenic acid, pseudoeleostearic

acid, arachidonic acid, eicosapentaenic acid, or docosahexaenic acid.

[0196] In certain embodiments, the acyl group is derived from saturated or
unsaturated aliphatic carboxylic acids having 14-18 carbon atoms. Exemplary acyl groups
of this type include, but are not limited to those derived from oleic acid (18 carbons),
palmitic acid (16 carbons), stearic acid (18 carbons), or myristic acid (14 carbons). As is
recognized by those of skill, the corresponding acyl groups are oleoyl, palmitoyl, stearoyl,

and myristoyl, respectively.
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et hanol am ne phospholipid derivatives are described in
Japanese published patent application JPA2001-261688,
wabioshdise| udes purification by separating a |PgUDs2006/008650
| ayer after addition of pH3.5 - 7.5 buffer solution to
the reaction m xture, and is herein incorporated by
einits en i this case, the

referenc
r ead0 Ly ¢ o arbeaPlﬁga‘i‘meetsa@%e&cz@rﬂa G e d Wl‘ff}ﬁi%om saturated or

unsatﬁ{ate%talﬁﬁhﬁm d&%&&h@h&d@ﬂ&ﬁhgfﬂ 1§t1zf1§of1qui h6 18”116320 16-22, 18-
may not wor kK for all phosphati dyl

20, 18aﬂhahioﬂém61é8,dﬁmr\/2é?tqam ﬂl@@@&i}n BogEliments, the acyl groups are

derivad bt P SO BEA Ot B B RA PRt By HEURGUE RodaR "pgoer of

carbohbe skllled artisan. For exanple, briefly, lecithin
(APl Starting Material) can be chem cally hydrolyzed
to gener ate gl ycerol phospho- choline that is isolated
y pP&lpi t dniseme emhediniggis thewcyhgrupdie deded Spmepleic acid

(oleo@ﬁfts'teaﬁE %gld%tgbr% N % Smbtggcna%éc?% 'lt;‘nié%'élg gﬁg%’e}l u%&) ﬁﬂlb%dy‘ﬂyll

I'ne) 1s rSor

carboﬁh)[ m@zﬁg{mﬁw (Iﬁmlst@a)s skbthdrrentt@dithars, exchnh goupe hrenderived

n be prepared from DOPC by, rea
from gféiccid f%ml)aripﬁeﬂ%@.eﬁ@os%%% &1 9545 &ropps FGQ’G@]’G‘%@H‘ stearic

acid (gi ﬁa'r‘hl? Qt}lﬁ) £yhesmifeaRh@S Egﬁ S%Js%&@ analaM @8 palmitic acid

I pid erl vatives can prepared i n such
(palmatomﬁn he pthaserdesdimiebiedthe acylfanoupseanpdreed Bradn nRatsta acitlo.
534,899, which is hereby incorporated inits
(mynfﬁ rety Briefly, a dicarboxylic anhydride is reacted
with a phospholipid such as phosphati dyl et hanol am ne

to opig9jn a diseRe RMbBHintends; itk 49T groap iZ@dived from a saturated
phosphat i dyl et hanol am ne. Succi ni n dyl esters of

alipha{ic sarhaivlie peidxspch @s.dui sotdEpitediol pabaitisisishi A cpdpns), stearic acid
dyl est f
(18 oA LS A R, ™, Vit Zed phosphati dy

et hanol am nes as descri bed herein are represented by
t he [foaddjow g oBer wibad&e:nl?s;thuﬂo&l Srouwp & dxiriveRBroangh Wesaturated
ent an_acy

are, ind oup,. and n is d . .
aliphi e iE arlasied fant poka e B donapepyt, T haopupinotic
acid (hﬁHféS&ln iy %ﬁhﬁbnﬁ ot BhSleRlc a&d((\ﬂ\noféhgﬁr POXYMbbSs). In some

aci d-derivati zéd phosphati dyl ethanolamne;" and its
embodogeds, dlss aqyk genptinderhed Stoae lindlricdyid.

[0201] In certain embodiments, mis 1,2, 3,4, 5, 6,7, 8,9, or 10. In other
embodiments, m is an integer from 1-§, 1-6, 1-5, 1-7, 1-3, 1-2, 2-8, 2-6, 2-5, 2-4, 2-3, 3-4,
3-5, or 3-6. In some embodiments, m is an integer from 2-4. In other embodiments, m is 1,

2 or 3.

[0202] In certain embodiments, m is an integer from 1 to 4. Asis
recognized by those of ordinary skill, m=1 corresponds to a malonic acid derivative of the
phosphatidyl ethanolamine (PE), while m= 2, 3, or 4, represent succinic acid, glutaric acid,
and adipic acid derivatives of the PE, respectively. In some embodiments, m is 3 (glutaric
acid).

[0203] In certain embodiments, R' and R are the same acyl group. In other

embodiments, R' and R? are different acyl groups. In certain embodiments, R! and R* are
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esters of N-(w)-dicarboxylic acid-derivatized
phosphati dyl et hanol am nes enconpassed by Formula 2 as
w@e@eioglaedd herein. Simlarly the abbreviati on SPCT/NS#ORS/008650

can be used to refer to the succinimdyl esters of
N-(w) - di carboxylic acid-derivati zed phosphat i dyl

le/l s d
0 edsé,ﬂ ch\N—ﬁ iéﬁ%gﬁlgtg‘?ﬂﬁ?ﬁ%g I %%IE megésCR) anda%darefo(lﬁoyl In

othgg eahodamewss RIGNPR ref gemoylo [a phhuEY e5bodifess Reﬁﬁﬂz are
gt hanol am ne(s) of Formu

ahgf‘t?}gt ?flllegg {/erggdg%%xgﬁa}% i‘d ]ﬂll—Be nFIstsd ot her wi se not ed.

[0212] A wide variety of acyl groups that are
repre@eoded Iy shde @Hﬂ)oﬁzﬂn&ﬁs}’ g%sNgé)ﬁ%fca%oxyﬁ% a‘flfl é%%‘"%d

under st ood by those of ordin

PhO%i%laH@xl&th@e@namv@mﬂmmm@xﬁaryﬂdml&gﬁ ﬁf;‘%@?mﬁ Gthanolamine

r i nt ended t
(N@dﬁ escri @? ! g‘}r%le{ﬁ% EPE?OM %’fd Bhe3dcii Ot@ﬁmplsodmm‘eimts it is N-
glutatrebﬂstﬁardy@ ph&pRutid/1 ét)}lﬁﬁ@lgm’me%@%%g e ¥ h%{d%ﬁi F?ﬁﬁn% e

N gl bletothe ac groups wth
steary F Ié‘rﬂﬂh@@nbOdIm@deﬂ inN-ghutarpladitiyeislod! phdsPRatidyl

. th titled
thaﬁ@%‘ﬂﬂwwpﬁ&% bR ER %3?%133“%%%@% ). In other

-di carbox

emb
m @qhhmntsl, HIi$ N@utar}[l@%ﬂa%hltbﬂ ﬂ@ﬁﬁlﬁt‘tlﬁ A @H@?%P%% e,

grou I'n ot

acyl
whereﬁ% 3’_1331 l% e B:il frfl’@y]srﬁ“td Igcly BBg l gtb@r emhochmehfa; 101is N-succinyl-
I I
dlste@iﬂgDﬁhﬁ%g?%t?yl Eﬁﬁ@(g%l‘#gl%e(ﬁ)selaghg 2%’ & W ‘l?%re %1 dﬂl r%ge sr![]egrg}¥1 and m

15 2)b i eiper emhoditients, it iy didipinglsdistBg

DSPE'Z ceré Eﬁ%ﬁg di ments, maég Rzﬂgglg%lgiﬁﬁ téﬁ‘?ﬁﬂ&?%he (NA-
ot he g’lre FEATGHANRM i 4). n;zmesuauwmt@cﬁﬁm@ns ke N «(®)-

e bOES BTN Soafhl51 oo e en e oo DO o

10. In other e
NG-BSRE. 1-5 1-7, 1-3, 1-2, 2-8, 2-6, 2-5 2-4, 2-3, 3-4.

3-5, or 3-6. In sone enbodirrents nis aninteger from
PZ- . I.n other enbodinents, nis 1, 2 or 3. [0215] In
LR LN SN N -sarhoxytic uszdaimvntzaag@rhoﬁﬂwn@z &tﬁaﬁolaﬁﬁnes

is recogni zed by those of ordinary skill,
oni.c agi d gerlvatlve of the

d
ggggﬁzgt?rdilf%tlﬁéﬁgﬂ GRRoxY 1Hp§1C qﬁﬁwt@eﬁthSPhBtldXireﬂm,nolammes
describep hessemtanshecabitathé€d @abﬁlldl,%l PULT N ol g dt%r%ﬁ% i ﬁ oup of

deri vatives of the respect |ve
phosPZ’ﬁ%%&ﬁ%@ﬂP mipe.j s 3 (glutaric acid). [0216] In some
enbodi nents, the succinimdyl ester of the N-(w)-

[0206] Phospholipids, including phosphatidyl ethanolamines and their
derivatives utilized for the purposes described herein, must be of high purity and should
ideally be homogeneous. Known methods for the preparation of high purity phospholipids
include extraction of the lipid from a buffer solution and purification using column
chromatography. For example, production methods for N-succinyl
dipalmitoylphosphatidylethanolamine are described in International Patent Application
Publication W093/01828 (JPAH7-5013 16) and U.S. Pat. Nos. 5,804,552 and 5,554,728,
the contents of which are hereby incorporated in their entirety. These production methods
include the purification of phospholipid derivative from the reaction mixture by silica-gel

60 column chromatography of the reaction mixture. Dipalmitoyl phosphatidyl
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di carboxylic acid-derivatized phosphati dyl
et hanol am ne of Fornula 2 is a succinimdyl ester of
woR@b9EsY| - di ol eoyl phosphati dyl et hanol am nePCT/US2006/008650
(NG DOPE). In other enbodinents, it is a succinimndyl
ester of N-glutaryl-distearoyl phosphati dyl
et hanol ami ne (NG DSPE). |In certain_enbod] mentsl t he
ethanelamater (DR s Batted Wil sperinigacis) andy dadowil ppgthylamine catalyst at
ol | VAt & ' < et hanol am ne of Formul a
room §éhibrélfifd et ¢ gy ¢ ey e e or NG DSPE [0217]
I n sonme enbodi nents, the succinimdyl ester of the
N- (VP207i cardihanroduction drediards\od N-@edaphogyaratandgd-phosphatidyl
et hanol am ne, of Fornmula 2 is the succinimdy st er, of
ethanelgging piiosphipid derbalyss arp ﬁ%%?ﬁﬁsf oppanssh ahﬁv%ﬁﬁ? Rggent
lida®? Ph 1038 Swhi MR G1EBuAN k3% 1B Bp@aBRy b ligfd 1iyer aft
PP IQ%SH%?WW%%GY en]’go |rrer$t u |ﬂt ilgs k?{}epsﬁclg%/n_il% dyimyera o
addities bEpHBf5 -Ng$ btffenoutidngo ewrregdtiophoisphratandys herein incorporated

t hanol am ne (SuccNG DSPE (i.e., where. R3. and ar.
by relB{alEF By et (16 185 Casp it P RS SFAT T Dl ARE T A
e ; ¢ o , el
i S TP S b PEOREB I it gy e v
for allpitspdataybetipudlabingldeanativesi s 3)). I n ot her
enbodi nents, it is the succinimdyl ester of

N- gl | di i, L0yl t] th '
(sucirBibpraorE Sk EPRRATL E PR EA R 2 anc
comnitréigliydhtainkd o plephire BHHRRR G wintto iife dkil€edSditSinn RS ydmple,

~ester of N-succinyldistearoyl phosphatijdyl
brieflg Ingitfon &P hatartmgddnisipsren be chemicalhelulre3zethig arnergieeglycerol-
pros SR UAPH Buls oo RS ETHA TRAE s ot
oleic pdiasaiad OB (dldoghphaphatély] SualohisDSRE ef by @ormuitphase dBumn
and R4 are stearoyl and n is 4)). In certai

chromipgapieHtPatRd BIREER Mt GYpEssolImyTo RIHHY- B_OPE can be
e b oA gl ah o magsRigi
SuccNG DSPE. [ 0218] I n some enbodi nents, the
N- ( Wo209]c ar btheyili(@-cadiodty ) arsilaraido e syitatd pletiainolpmine
E and .t he succinim er of

thanolamne is | es
phosRiREpI Vailyss Cap B 95?5&6% D AR Y ERPYEGS %ﬁ&%ﬁétna &
examﬁlf_e?%r@lﬁ@nﬂﬁol 5,554 860G IRAPE heldbyRhdRporaEaes 'itggﬂt}h%ty. theefly, a

-di carboxylic acid-derivatized phosphati )
dicarsixydin ehlayriride is shbied DSBR phedphdlpid susbianiphbsphatiddetbpnadamine to

o PR SRR o O

enbodi nents, the N-(w)-dicarboxylic acidderivatized

h hati I h I i i h
Succ'p’oS %tl dy f -t ani;) a]gn 1 'c@iMr%erﬁnp%otspﬁaﬁdvl

ethanolamines

[0210] Succinimidyl esters of N-(w)-dicarboxylic acid-derivatized
phosphatidyl ethanolamines as described herein are represented by the following Formula
2:
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(w) - di carboxylic acid-derivatized phosphati dyl
et hanol am ne is SuccNwDSPE. In certain other
wepwoddarent s, the N-(w) -di carboxylic acid-deriReX/Ug®d6/008650
phosphati dyl ethanol anmine is Nw DSPE and the
succi ni mdyl ester of the N (w)-dicarboxylic
aci d-deri vat/i@ed phosphati dyl ethanolamne is
SuccNw DOPE” I nNcertain of these enbodi nents, the
succi ni m dyl estler may bg NHS (e.g., NHS- Nw DOPE,
NHS- Nw DSPE; N %] In sone enbodi nents,
N- (w) -di carboxylic aci I-)Wd%pifvm\i/z haoidyl
et hanol am ne is NG and the sucdj ni mdyl t er\ of
the N-(w)- dicarboxylic acid-derivaty [
et hanol am ne i g SUGCNG DOPE. I n other enbodi
N- (w) -di carboxyl i c aci d-derivatized phosphati dyl
et hanol am ne i s NGDSPE and t he succinim dyl ester of
the N-(w)-dicarboxylic acid-derivatized phosphatidyl Formula 2
et han_ol am ne,is SuccNG D_SPE. I n s_ti [ ot her_ _
enmbod ler’@fﬂl% R ﬁ%RWKdememm yh Ia@lag@btgﬂ Qhil ¥ia§ hdBflteger from
1 toRposphati dyl et hanol am ne is NG DOPE and the
succinimdyl ester of the N (w)-dicarboxylic:
aci d-derivati zed phosphati dyl ethanolanmne is
SuccN@ISPE. Asnuise@hérain)tHRlibes “Srbadi _()-di i
acid—gteﬁmgf di %?r bOXé| i ¢ aci d-derivati zegﬁp gi% r%\%)rqum)'dlcarboxyhc
o a &ﬂe\% 13%’}1? dQBNI@IESPEHmIﬁ;I ’ aﬁcbi_tsmumt_ hﬂﬁ:g,rﬁe%y ko ﬁ}‘é:s_ﬁééch;ﬁfnidyl
esters RE NN (\WW; = oxy] kc. aci d-derivatized phosphatidy
et h{a\]nhto )arhC ntég)léys1 §)é%/dc(?\%vﬁﬁf§%p ofphadidy bethansfamimes encompassed by
Fornerthddis pRVided HeRSn S YRGBy Hhd - HS (€. g.
NHS- NG- DOPE, NHS- NG Dspé'l,Th e%‘ﬂc’:l?r%?‘g@r%paé@?’?%ﬁC%’ré@ s to refer
to thSﬁ‘_&f@iW}fﬂ phter i N—SD)ediicsz_()Xyliccﬂcf(ﬁﬂ&ﬁ)éﬁké@phothat&dg]l
cthaif§d d.-nder |cvat| zea phosphati dyl et hanol am nes [ 02 The
SUCCIHT FHAGIPaESE &y 4 opmuie 2 (g)g- diuealNeROIPEC SuccNo-DSPE, SuceNG-
DOP&¢ bd:) d81dl Ytk 26 1t el hapol am.nes descri bed
N hl% i%i)ln gan be oglteg?lﬁgwy Edo%k?r%giar PhReAgrdylpstenof N-glutaryl
phosphgfidyl ethartedanyine(s) afFetntled ? Yarieaay rehesaRak ;
t hanol am nes descri bed herein, Q%’r epar egﬁaﬂs ﬁb%lefsnmherwm
"he art and described herein. Preparation of the
succi ni mdyl esters of N-(w)-dicarboxylic
aci diodezj vatA z8gs PhRsPHALd | am nes i $0
b %eqscr.i bed in greater det aing{?g?%{v}\},%Pigrﬁémfa?%%a%h@dR4may
© USE&fp well underiipedibythoshief ardinahy sigll pi di¢ifiiedlandlad Mcribed above

note

for RPAREENT ciflcation  the skilled artisan wll also

. . gee abl eU?ﬁg?sn‘%%‘%"%’ﬁsetr}%’éédHﬁ?%d‘é ISfaREssly dptendaddhat. the d@ediption
provigedietréioof freracyheroppORE tésPBct 96 Fh i_nigm_dyl,oest er
aoptiGhiehh -l carboxyli s B 5‘2‘%@?33%&%@ T Byseually
pp IR dresanyheroups wit éespeetde Formmadr(eigo s dnd RS, Including, in
particular, the description above in the section entitled “N-(w)-dicarboxylic acid-

derivatized phosphatidyl ethanolamines.”

[0213] In certain embodiments, R? and R? are the same acyl group. In other
embodiments, R? and R* are different acyl groups. In certain embodiments, R* and R* are
oleoyl, stearoyl, palmitoyl or myristoyl. In some embodiments, R* and R* are oleoyl. In
other embodiments, R* and R? are stearoyl. In certain embodiments, R® and R* are

palmitoyl. In other embodiments, R® and R* are myristoyl.
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follows: To 1 equivalent of N (w)-dicarboxylic
aci d-derivatized phosphati dyl ethanol am nes
W0 2838 ed by Fornmula 2 as described herei n PGI/HSH8E008650
about 0.7-1.3 equivalents of NHS, which are dissol ved
in an organi c solvent that does not have an active

4 AR RS H Bl st R 2 brbcii df odsly” b ofor

embodigfen®D AW anliniegdRbrem 1-8228) 1-Exenpl-ary.2, orggan o-solyent $-4,
that do not have an active hydrogen i ncl ude, but are

3-5, ondtod. | lnspme gmbedinesstse pgs preingeger &phyl- 4a&@pﬁleeembm1ments, nisl,
2 or32Cetate, etc. ), aliphatic hydrocarbons (e.g., hexane,

hept anes, etc.), aromatic hydrocarbons (e.g., toluene,

xyl ene, etc.), hal ogenated hydrocarbone (e.g.,

chl qomfsqr m lIdtatlioenbedihrns, ndd ﬂhh&ifgelefrhmnﬁo £t &s Js,recognized

et hers THF, di oxanpe, di et hyl ether )
by thqsg of ptdnwxﬂ g'sl!awoquem@is to ayalemHe ﬁ‘éﬁéiené@%ve)of t%r\m}méﬂléahdyl
d
cthanoRBl (7 A2 B0y Yo brsalK sl A6 BINGICALER and adipic
acid desedjves of the iy, a&pbctte/ebo ri[pcsumdﬂrﬁmdmta maBt(ghhtanm agal).

group (-N=C=N-). For exanple, carbodiimde conmpounds

t hat b d d ut are not. limted ,
c a?dggﬁﬁ © g‘?’gﬁ Bxlglggch}lﬁ?ggs Qqq sugcrlr%mqul es%egrno % I\tI ?(D)-
dlcarﬂngrﬁé QMHJd‘éH%@éled 9@6%%(‘1%6%(1&9&1&6 of Formula 2 is a succinimidyl
di i sopropyl -carbodii mde, N-ethyl-N-(3-

ester off N’@llllt?ﬂybcmdm physphatedl bthdiolringe MD&(HTE)O lh ¢&{eEDC) ,

embofiiofents. RS 5l At At B Gy R ol g Sinl iy elpagiymine

(NG-DSPERT iRdrthndaiboannehts eRacdimatidfl Rl b2 S1e-(8}-thdk flic
production of by-products. Unwanted by-products

acid-deniyhtimtd phospnat dylsthandn{ine gf Formulad\2 igh snecinahalyy bvierad NG-
=N.- (3- di net hyl am nopropyl )urea, etc.),
DOP%’S@WJ&S " urea conpounds, carboxyanhydri de conpounds
and 5-oxazol one conpounds. Conditions and materials

whi qo2l7)sf aYREoRE cibbiiMca, iReuEtQAMBHYIARP LS the N-(0)-
roducts include, 1) slowy dissolVving the

d1carhpaygg dq:ldTﬁeu@at(y@dpquhgtmiyi ethegalimsnssof Kamula 2)s the succinimidyl

ester St QBB LCsf T P RAT, Qhroutiih® FIENREDORE gy where &

and RO @fd dstbczyl REd hh§3)f) eacbihenerabstimioms it zg thg stideniidd ekt GIN-
of products will be under st ood rg t hose of orgll nary
glu’fa@kfiw cafayl phesphatidyl cthgaeleméng @resNG DR eofwhagseR™ and R are

's.te'cl;lrofyi3 aghh i) WthgleQntJlﬁfeﬂts, it is the succinimidyl ester of N-glutaryl-
dimyristoyl phosphatidyl ethanolamine (SuccNG-DMPE (i.e., where R> and R* are

myristoyl and n is 3)). In other embodiments, it is the succinimidyl ester of N-glutaryl-
dipalmitoyl phosphatidy! ethanolamine (SuccNG-DPPE (i.e., where R? and R* are
palmitoyl and n is 3)). In other embodiments, it is the succinimidyl ester of N-succinyl-
distearoyl phosphatidyl ethanolamine (SuccNS-DSPE (i.e., where R’ and R* are stearoyl
and n is 2)). In other embodiments, it is the succinimidyl ester of N-adipinyl-distearoyl
phosphatidyl ethanolamine (SuccNA-DSPE (i.e., where R and R* are stearoyl and n is 4)).
In certain embodiments the succinimidyl ester of the N-(®)-dicarboxylic acid-derivatized

phosphatidyl ethanolamine of Formula 2 is SuceNG-DOPE or SuccNG-DSPE.
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[0225] The organic solvent that is capable of
di ssol ving the carbodiimde conpounds is the sane as
W0 b@ooygeni ¢ sol vent, which does not have an aR€T/Ug82006/008650
hydr ogen as descri bed above. The solvent used to
di ssol ve the carbodiimde and the organic sol vent
be the sanme or different,

s o2 R SO S B4
- | AL O L .St
o TN S0l Sl B ot o

dicart®%§RO halll fRrivitglell pBEhhedyiRehd6l8ih Ok SuclNBEDOPE! odther
for nonitoring the progress of the reaction will also

embogigndutee thre Iy op-dizedoailic kiitiiderinatized phosphalidy? 2Hanolamine is No-
urification.can be perfo by silica gel colu :
DSP %ﬁﬁ?l&f@f%%fﬁ‘ﬁ%%@fptge ﬁﬁ-@f@@%@xy&wae}dog%lrvm%%p%sphatldyl

. | itdanal. owri.fi ' P! .
cvan B Sup 034000 BT SR p LU i i
derivali2By ghedpletid/ §tiah6lasiheVie NS DIORE kil thBSuaRSeREA cdfer of the N-
strong acidity or str‘gﬂr;’gl al kali, the succini m dyl

(0)-disetberglioicidideniyatided ahtphytidyd cthenclagiard i Suicdéd-DSPE. In certain
other gggg&;}%tnlgss ﬁalm -T(g)all-gl%l@@ggglgg gﬁiﬁ%ﬁ&%@& Sg%%ﬁerlt%yq et%ragolamine 18
B B e e R e b
phospafidyl etiaaalaboxy/isiSticadid>ORE] Watdraatopihesidiaiddehbnts, the
et hanol am nes include a targeti 1@% ligand |inked to a
eNH%a

succigpidif} ¢ster Pay be NS tanx Y HSNadP e HpalNioz@gPE, etc.).
phosphati dyl ethanol am ne, where the second N-(w)-

et hala ndn fEhY e PRUERHLA RS, PRSP AR oS i oprivatized
phospRBEIR eﬁ{aﬁolahﬁﬁ’@i@m%ﬂ[’% %%(gﬂle%g&’dinﬁ{i Rste?BH IR N3N

~ intéger from1 to 10. ] used hereln, the'term
dicarboxglig etifl rigrib aicted phospdiafidyd dthdn O aninglis SactSGyIDOPE. In other

embolgusis ghe Notoh Aoty Ro g el ot AP OB cthano amine is NG-
L I —
ethandla®iiiey is SacENQVDSIE hestiel dtherSniBodanénits, ttheNaah) desdredxylib acid-

. TFN.WPE can_be used to refer to the targeti r]gy
derivatized phosphalidyl sthanplegneds SEF-BORE prd heisHerarimjdyljesieg of the N-

(m)-dﬁt@ﬁ@@?{%g%{deﬁ@%%gpﬂ%%dﬁ Stdnolamine YRR G-DSPE. In certain
other embodiments, the N-(w)-dicarboxylic acid-derivatized phosphatidyl ethanolamine is
NG-DSPE and the succinimidyl ester of the N-(®)-dicarboxylic acid-derivatized
phosphatidyl ethanolamine is SuccNG-DOPE. In certain of these embodiments, the
succinimidyl ester may be NHS (e.g., NHS-NG-DOPE, NHS-NG-DSPE, etc.).

Preparation of Succinimidyl esters of N-(@)-dicarboxylic acid-derivatized

phosphatidyl ethanolamines

[0220] The succinimidyl esters of N-(w)-dicarboxylic acid-derivatized
phosphatidyl ethanolamines described herein can be obtained by derivatization of the N-
(w)-dicarboxylic acid-derivatized phosphatidyl ethanolamines described herein, prepared as

known in the art and described herein. Preparation of the succinimidyl esters of N-(®)-
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etc.), and, for exanple TF-NG PE refers to a targeting
ligand linked to N-glutaryl phosphati dyl

werwangiem ne(s) of Fornula 3. [0231] A wi de VRET/E8200€608650
acyl groups that are represented by R5 and R6 may be
used, as is well understood by those of ordinary ski | |
in the field and as gescrl bed above for Rl and

dicarbopylisacidrirayatizee PhosPad dyd pibprelapynes ds dspressapsd in n greater defail
[ e

sl P GO DAL BP0 LANF S DLl gt

speciflR@ion, sheskikdd grtwmpslmlbam lee dhde tchmodidy thegnexhpm deistribed herein.
respect to Formula 3 (e.g., RS and R) . Including, in

e 107 ™ AR 25 bRy Floh e o mBG el of N-(0)-
dlcarbBEg@cpM 'dgﬁf*!/atﬁE@ gﬂﬁpﬁmg@ §thaﬁcglgl%%?e]s ofth C;ﬁésteﬁ{ thy ntlons is as
odi nent s, e same acyl group h other

follovenbodi nent s, R5 and R6 are different acyl groups. In
certain enbodi ments, R5 and R are ol eoyl, stearoyl,

I 'to I or ristoyl. hi. s enbodi nment
oa TitodiipleRt oGl dasiasai BT ST R opistifg SHinofimines
SFe%%s@M’Jed by FoeRhfad 4 RV TRRLS s ﬁﬁe@@%u% 731 § equivalents of
palmtoyl. I n other enbodinents, R5 and R6 are

mNHS mdy¢h arp @x8alved i oeorgaiin selvbudhateioes llOt[ilale an active

2Ryﬁﬁ’ﬂg§rb ﬁigl{lgﬁ%%’f igthegg"%a]é%il v{gﬁx %bt ?6 7eg§) e(imﬁa il ts gf R s
2efbodiiride ¢othpodndat B56Co FoPabdt 137‘ @aifsl n sone

enbodi nents, p is an integer from 2 I n ot her

enbodi ments, pis 1, 2 or 3. [0234] In certain

enbd®3nt s EXprnpbrzar@rgwce@évemtsﬂbm 1¢ have pgagtiye hydrogen

mcluc{ e&\ﬁ%ﬂéﬁ o%qm? ¥edt 0O rg Fe 281 § bgl ¥tafﬁ,] gut'% acpet e e?c {)%lsgl'?artll%s

oni ¢ aC| bl

hydroeztrb@mb@mmﬁar(et’ﬁéptaﬂﬂm te), raforaan&hyd@écaé}borrsqp ge%iﬁéne xylene,
succinic_acid, glutaric acid, and adipic acjd
ctc.), bplp gopaterPRgrasRrbpRe (g, dﬂ@@ﬁ@& idicbigrorsiethgpeyglichloroethane, etc.),

u
cver R0 FHER P 803 A B0, oL ARl 3 enane
etc.), DivaakoRYIS@. Bhd dr-gdmrclsvhrbntzrﬁaiy ghobpHetivddated.
et hanol amne of Fornmula 3 is targeting factornodified

| l ti.dyl et hanol
TR pe R Wik rieBr TR i SRS ks g so long as
the coft@féhﬁdls’}i&%sfd &%dﬂnﬁhﬂ& g{o)ﬁb (Sst-eqn 0 ¥hr BhesRB akitilimide

et hanolam ne (TF- In certain enbodi nents the
compeugdg #hat impde he tegd m@dﬁ,ub@@ ang-ofjimdied 49, ky@smdumlde groups such as

N, N’ %ﬁéﬁglo%g(%% %Wﬁyhu&%p&)ﬁ gr%'o@ i e, ﬁoeﬂ';giill\?’ (3-

dimethylaminopropyl)-carbodiimide hydrochloride(EDC), etc. In certain embodiments,
DCC used. In others EDC is used.

.—

[0224] The above-described reaction may also be performed under
conditions that minimize or eliminate production of by-products. Unwanted by-products
include urea compounds (e.g., N, N’-dicyclohexylurea, N-ethyl-N’-(3-
dimethylaminopropyl)urea, etc.), N-acylated urea compounds, carboxyanhydride
compounds and 5-oxazolone compounds. Conditions and materials which disfavor or
minimize the formation of by-products include, 1) slowly dissolving the carbodiimide

compounds in organic solvent, 2) performing the reaction below 0 C° to prevent heat

53



[0236] In sonme enbodi nents, the N-(w)-dicarboxylic

aci d-derivati zed phosphati dyl ethanol am ne of Fornul a
W@2008/09¢169 ut ar yl - di ol eoyl phosphati dyl et hanol Be/n82006/008650

(NG DOPE (i.e., where R5 and R6 are oleoyl and p is

3)). In other enbodi ments, it is Nglutaryl- distearoyl

D:
o BIRTAL o] U0 0 HES GREI e Bl s
prod@ctmgifby@mdmm wkbesmlyfstqzia@ahaid dhardiabRaral ﬁlﬂhé‘ field,

re R5 and R6 are nyristoyl and p 1§
Paré‘} arly Vd%‘ﬁ of théﬁﬁ%?gi%dﬂ%ldeql herpig.
N- gI utaryl -di pal m toyl phosphati dyl ethanol am ne

1 s e Pl P by i
COHHIWSﬁﬁhlatthWknesétSI‘thmoﬂgamc selveNSwhEBE ok net havehg fa@tl\%%ﬂli’@gen as

desg@beﬁf §8 e%o%hﬁ] 856{%69%15’5%]1%@ H};é:taﬂ&{dpng gbygggdl1geﬁ?§@210 slo'ivent

withNABERE I{y'drc%ens WAOLE iRDsaalech FPrrats: stearoyl and p is
4)). In certain enbodi ments the N-(w) - dicarboxylic

aci d-derivati zed phosphati dyl ethanol am ne of Fornul a
3 i s N&2¥PorE Hie mesmsPe th@ 028791 ¢an memltcaﬁdlbgmﬂudﬂm;ents
nsfer

.clu%r{g?g%?%lg}? TLI@) 5{}’ rgdhl PHIB%]CSG\IIq g:% %tograpﬂy (I—?PLC) and/or
evapbr@mﬁi -hght:sﬂaﬂnﬁmg dateo&ms d Oﬂwi imvealid & g6 RbRBRNAL theYlogress of the

ﬁ anﬂ ? g%\l nc rporated in the transferrin-nodified
reagijop il afse be RYPi d%%’%ed)fdléﬂhlvéhq éd phosphat i dyl

et hanolam ne is of Formula 3, as described herein.

[ 0238J0287) SOMRBRROM SRS gl |

aci d- %)el‘l vatized phosphat i c?yjfo %ﬁ%‘%ﬁ%@"?@@%@@gm@
usingrigmixie pheljerdfpmn Bmcgmnﬂhan@l tAdsintsdreat purifi¢ation mealtdls tWig be

tor-nodified N (w)-dicarboxylic

kno% (E;J%d)(seér]|g€/sallaff %1 6 osphati dyl ethanolamne is

Tf Nw DOPE. I n ot her enbodi nents, the

N- (w) [o281ar bau Yhilscdektiehtedidroyat ‘s@l%intﬁ’ hasphat 'agééhce of strong

et hanolam ne is Nw DSPE and the targeting ligand 1s
acidgty on strengralili; the suamilmlldel ¢séarg ef Nr{g))fcmarwayho difdi- detfivatized

o AR

enbodi ments, the N-(w)-dicarboxylic acid-derivatized

TarErlOS%ati d%.! e .h ne i s Nw DO:’E and the targeting

W-digarboxvligiagid-de z¢dhphosphatidyl

ethandfd@inedrodi i ed N- (w) -di carboxylic aci d derivati zed
phosphati dyl ethanolamne is Tf-NwDSPE. In certain
ot her enbodi nents, the N (w)-dicarboxylic
aci d-16229] v at Tza@tlpg Gepiranodifibd Bt-fundibaboogic &idWerReREd

he.targetin and is transferrin (Tf and the
phospﬂatldyl ethanolgmlnes gnclucge a targeting ligand linked to (a segond N-(w)-

dicarboxylic acid-derivatized phosphatidyl ethanolamine, where the second N-(w)-

dicarboxylic acid-derivatized phosphatidyl ethanolamine is represented by Formula 3,

H,C—O0—R®
R6—0—CH
o}
ch—o——llvl-—o——CHZCHZ—H—C-(CHZ)D—COOH
OH

Formula 3
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targeting factor-nodified N (w)-dicarboxylic
aci d-derivatized phosphati dyl ethanolamne is
W ReoslwDSPE. I n certain of these enbodi nents, PCTHS200€008650
3 and the N-(w)-dicarboxylic acid-derivatized
phosphati dyl ethanolam ne is a NG PE according to

For rm‘l,v er%m]% 2R H° 48 iR@FRn&HAGIA $youpghd p is and integer from

| carboxylic aci d-derivati ze phosphatl dyl
1toe®hanol amine i s NG DOPE and the targeting

factor-nodified N-(w- dicarboxylic acid-derivatized

b0 RSkt 5. ASHECt o ey fhe cari gt e geror By LR o
dicaﬁa%gil‘?éq%d g}f]{‘lva‘%xggél\l?ﬁ’éﬁﬁ&tﬂﬁd ESaNERARE and itsh® gh@egetfen® the N-

or - nNo di ¢arboxylic acid-derivatized
(0)-Ploaphvid ayd-deiuined phdspkatidyl gihanNnGDBRE enqompassed| by Formula 3

h nbod h b l
anc RS TRt PSP e e bR o i ey h Resepssben TF-
NmI?g {}e Cusb @t %%érg(g tl'L AGL fln 'n%jdlfi'éd W) CHi 6 HOTiK lat 16~

rlva I'ze et hanol am ne is

dede%rz%lﬁSpQ%BEaudyn em@ﬁdlamme@wgr TEnﬁ@dj)(DPEI EF-Ndv®SPE, TF-NG-
N-(w) -di carboxylic acid-derivatized phosp

DORR, et kadi faecxamplc! BSHE Fahrgiant & @F@eélﬁlﬁj@gg 1iRea to N-glutaryt
hod LA IRAL Ehfh S dehedifar boxyl 1c aci d-der vati zed

ol'ami ne Ts TF-NG DOPE. [0240] The
targeting- factor nodi fied N-(w)-dicarboxylic

aci d-[gesijvat |./32e/uiiepd'nb&ghmﬁacgtygroepm&abzhramm@e@nw&)byﬂ% and R® may

o BBl LA, SUREEE B LML gt o

for RELR 2. 'Iﬁnlggs‘%ﬁﬁ@r(}w&%d herdif&it Fex ﬁ%ﬁ@ 1ﬂf%ﬂddﬂl thitehe B&cription
prepared prior to mxture with ot [ onponent s

provified heeiniofititt- asghgmips wigh compedp Fronslad @rﬁg@@ die) wsigqually

o 55 b TRV S BB 2F SRR Rl i

partit@Far PBE Qed RBROR WA thdbedtidd EtHied ONL-@b)AdiBGboxylic acid-
conposition. Additional Lipid Conponents [0241] The

derivatided phosithatidylrethapolaposést’i ons as descri bed herein al so
contain one or nore additional |ipid conponents in

addi t ] 0 t e NwWPES / E In oth
descr‘ogg%l]t her |Cﬁrtal}i{ vabrolﬁe enwﬁﬁ%ggq{dlag%%% yngvpgﬁ group. 60 .

emERIROE R San@dt dpediffefsht ahﬁw T bartdie Bnmb&addmtsg Bhaid R are
lipid conponent(s) IS not intend |

gd to nﬁg F’Eﬁ leovl. 1
ole%drst@aéwlmlmzt@mlwégmﬁmldw s gHBYdiFeRiSs R BELR g oleoyl. In
other Iﬂsonﬁbéx%ﬂﬁrgsc‘ lgtaﬁlﬁ '1:%% a?ést%ﬁ orﬂug@ﬁn%mb%dﬁﬁe& RPRAng *are

ne or re a tional lipid
pal@{syo e nt}(es):mhaymatsaRfa hosRhateimyristayl. one
[0233] In certain embodiments, pis 1, 2, 3,4, 5,6, 7, 8,9, or 10. In other
embodiments, p is an integer from 1-8, 1-6, 1-5, 1-7, 1-3, 1-2, 2-8, 2-6, 2-5, 2-4, 2-3, 3-4,
3-5, or 3-6. In some embodiments, p is an integer from 2-4. In other embodiments, p is 1,

2 or 3.

[0234] In certain embodiments, p is an integer from 1 to 4. As is recognized
by those of ordinary skill, p=1 corresponds to a malonic acid derivative of the phosphatidyl
ethanolamine (PE), while p= 2, 3, or 4, represent succinic acid, glutaric acid, and adipic

acid derivatives of the PE, respectively. In some embodiments, p is 3 (glutaric acid).
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or nore phospholipids. In certain enbodi nents, the one
or nore additional |ipid conponents may i ncl ude at

WO este® neutral |ipids. In other enbodi nent BCT/UR06608650
nor e phosphol i pids may be present and, optionally, an
"additional lipid" (which is not a phospholipid). A

vari ety of neutral Li ids can be used, however, _the at
I ea§?2¥% néyEqrag o ‘b‘ﬁﬂ@mér@eﬁ%fgetil?&%ﬁt&éﬁlqdﬁqdr%(@ e
. T ar . vl 0 .
dicart PRI VB ALA BROSRRALN Ban SO DGR, I KEbole factor-
modifiedtMnitaskyl-daiedyh ehdsphan dyp bibapdiamig TF-NGDOSEY hertbem,
houl d. i ncl ude_PEs or, derivatives.thereof, as.i )
embo @ EHtsY H dargeting %P’wg}n%vﬂﬁq Iz{-ra?wry ﬁéﬂtqaé%ﬁupﬁlgwglﬁlﬁﬁﬂ ifjanolamine
b Pl d . ' B . | vati L e0f: .
(eGB! e LR
acid-detiostpped lphpsphatid{102bADlamipast Faituda 3 FFRSGHDORE®r TF-NG-DSPE.
phosphol i pid(s) may be used in the |ipidcontaining

conmposi tions and fo | ati ons scri bed herein. For,
exat#¥] ondn semesm s%gtenise%tl\?f%siw oxglisiciq-Hprdetizgd

phosrh 8N BRIkl 0 Ol il 8} Foolaine
(NG-pOBEtha) whem Rl mddRrarapieo@rdnd g et sn tokteer keinbbdiments, it is N-

avrS TBRED) St 1 ERARIS s PR © 15
it o . . ,

s AL MEE OB e AR s

ethanqamtried NGEDMRB dik- nwhers R’ tand RO arenoyastagiiandal is B)pimethamy

e used.i t.he lLipid-containing.c osktion .
embog iy 5 rd0Geu Phaf S flblomiaf oRgR s B0 tp Pee (ce.
wherdl RandaR® dre@almitdyl egd p & 3)). eRSthérQumibiamMEdta it 1siNbatEinyQr |

two, three, or four neutral lipids. In particular

disteagyth phpspbaadylefhapelagrine NDSBEF &1 WhesiRisand| Ry ase pigagionl and p

. . "r D o)
520 3990 TR, PG SOMPRERLS.Phrd 6 GOTPATIAR v
DSPESUeS WBEe K bind T a0 dichiogtlalWPEs, /) Whkr @ rthfheeniteaieh bt thel X iw)-
~ the targeting factor has been perforned). [0244] In
dicarbgg e Tivgied phospdpted sthagelaminoeEiorpaul 3iis NG-DOPE or
NG_D“S%%ponent s(s) includes a phospholipid, the
phosphol i pid nmay be a phosphati dyl choline, including
naturally occurring, sem-synthetic or synthetic
phodf23#]i dy e hatdinembidingnis tbSRCetDyPigané isdrdnsfeinn EDfpevhich

nmbodi ts, th h hat i dyl chol i 1S a .
is des%&?%glggeiﬁggq%dyt N v?,lsalga %hc! Ny(cog—d?calrg]o%(ylhg agld—denvatlzed

phosphatidyl ethanolamine incorporated in the transferrin-modified N-(w)-dicarboxylic

acid-derivatized phosphatidyl ethanolamine 1s of Formula 3, as described herein.

[0238] In some embodiments, the N-(w)-dicarboxylic acid-derivatized
phosphatidyl ethanolamine is Nw-DOPE and the targeting ligand is transferrin (Tf), and the
targeting factor-modified N-(w)-dicarboxylic acid-derivatized phosphatidyl ethanolamine is
Tf-Nw-DOPE. In other embodiments, the N-(w)-dicarboxylic acid-derivatized
phosphatidyl ethanolamine is Nw-DSPE and the targeting ligand is transferrin (Tf), and the
targeting factor-modified N-(w)-dicarboxylic acid-derivatized phosphatidyl ethanolamine is
Tf-Nw-DSPE. In still other embodiments, the N-(w)-dicarboxylic acid-derivatized
phosphatidyl ethanolamine is Now-DOPE and the targeting ligand is transferrin (T1), and the
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phosphati dyl choline (e.g., not egg
phosphati dyl choline). In particular enbodi nents, the
wW@bwsoprse dyl chol i ne is an acyl phosphati dyl cheCT/H82006/008650
(e.g., DWC, DPPC, POPC, DSPC,etc.). In sone
enbodi nents, the phospholipidis cationic In other
enbodi nents. t he phaspholipid_is anionic,

Sti
targetélgﬁé?wlé%éﬁieﬁé\ln(@) dicHdop HersistbHippyaiized ph‘éiﬁbﬁt&iyl e“lhﬁnolamme 15

ar_.enb
TENGRSEE dh R B TRb TR HRIS ) R sl iyagized
phosp‘h@@d}@ %aﬁélaﬁ%eeism@mw dnRited B odtHigNRand AlthPBfefrin d’FD and the
certain enbodi nents where m)re% han one phosphol |p|
targeting fpﬂensmothﬁadrN—ém) -divaboapidc amedriealatiziegpipbosphytidys ethanolamine is
i ncluded. Exenpl ary phospholipids include, but are
Tt N@ﬁ@&%dhk@ﬂamﬁféb?ﬁa@mﬂwtﬁ, Aeday bes) andﬁ%@d@é@qaawyhc
I C et c.
s e R S B b e M 1 P 0
do not include phosphatldylserlne or
phogp288]i dy gbyrae embodif@AtSThe N pdicarbox glidandd -det ized
at | east one of the at |east two neutral |ipids may be

phosphatihid shrpelpminp is NC-LUMRE anbibaitaepting foetenbagshidi(mpi d
dicart{{&%hp ga&‘-d@ﬁ%’é&%ﬁghgﬁg{wﬁh 'eﬁﬁnol‘aﬂﬁl UJ?!I[}QNEQ]BWP%' lIX other

emboPMeHE) el NH&OE-HIH&M&)Q?IA 81@-derilbRed F@b@@aﬁ@}ﬂ GthanolaiSORBNG-
enbodi ments, t he phosphatidyl choline is a

DSPHw-tha tangeting fagsermodified ber@)s@lhaubpaylnc ahdidpmeatized phosphatidyl

cthang i RORT SO DRRE S P B R &g iypoiic acid-

derivig{ig§ Sai_}@%%%desy]l ‘éﬁﬁh&)lﬁﬁm(eem 9IG D an PRBGarBER e fa%?glodl%ed N-

I'n some enbodi nents, at |east one of
(w)-detrborglst adidvderreatized phosphatitlyl nﬁrﬁmﬂamhtm ieqteN GLDSPEaIn certain
chol esterol derivative (e.g chol est er ol puI | ul a

other el@gp@lmggtsyﬂlg%,(@bélc@w@p(@éq @‘ﬁ@del(néatge phespbafityy j:thanolamme is

e |
NG TR IAZAPH R AR el S BRI BBl
phosphafidetiRE6IERindBITELNG-BOPE) - [0247] In certain
enbodi nents, where the I|ipid- contalnlng conposi tions

i ncl ude one or nore phosphol | t he conpositions

addii0?4Mal | ﬁh@éﬁsﬁm%faﬁwrmfg QM) isarhay o acid-derivatized

i d as the addi.tiona For
phosrdi SRR R tnifod B EPOFOHERP Sup PaPe b Bbac iR Tl ine
targetﬁ@‘i’g%nd ERZ48Lr RReGRRAL URcHBed RABMRED edi@ dctsie THa ’ltfh q\IO)PE
| i'pid-containing conpositions described herein include
may sgthat beeprepared privr oymixhet wothartierimidicahpyneotsaitng Iggd-containing
compgsqggr%hd%lsclzrﬁalegﬁierein (and optionally purified) or may be prepared in situ from the
reaction of the pre-prepared SuccN@PE that has been incorporated in a lipid-containing

composition.

Additional Lipid Components

[0241] The lipid-containing compositions as described herein also contain
one or more additional lipid components in addition to the NoPEs, SuccNwPEs and/or TF-
NwPEs described herein. A variety of additional lipid components can be used, however,

the term “additional lipid component(s)” is not intended to include non-derivatized
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Exenpl ary phospholipids include, but are not limted
to, phosphatidyl choline (PC), phosphatidic acid,
w@bespEse dyl seri ne, phosphati dyl gl ycerol, et cPCT/0IS2006/008650
ot her enbodi nents, the one or nore phospholi pi ds
i ncl ude phosphatidylcholine (PC or phosphatidic acid
pho%ﬁ%%ﬁ Pﬁg ééQFEB@%@H%ﬂ\QMB?PE& R€indormulae 1, 2 or 3. In some

ycerol [0249] In sone embodi nents, the
embpﬂmmtmlthemrﬂ or snage pﬁdlsmhvéﬂlpdiﬂmmmenfés) may eeee phgispholipid or one

or rrgq?jgg]gclg gl}ip%% glglrgﬁ& “}%%%tghg nts, éoel( %%gg)méﬁ §i ggdltlgh% h)ﬂld
com@g pit pﬂﬁtaﬂl chnedecl idag: tlYRGiral 1higal ]ﬁ‘dtl‘i’ét'embodlments one or more

atidyl choline (DPPC), pal mtoyl ol egy
phomtmhpidamayweqh@ﬂenfr@d( Parepily.cgg | agHdiop A ¢ yQ“@H‘& ispet a

eSS TS L YAE0R 15 U

llpld%mﬁ RhahicRig foSnduddesiPiatvadydChaspheidyl Ethﬁ:xﬁﬂmamlas (HEs) or
t hese enbodi nents, the phosphati dyl chol

derigatinss 06 RE@ eﬁ» m@ula@ﬂez@ﬁés phaoPhipteKss rh?étheéefﬁsﬁgoswhpld )
er_.e I n
oo e BribilfERb e PhAE: SHRARIE HERPERSH R deetger ]
SimAtkfgrthe radiatginibsal liphd® dm:e spthmtlrudy PEk ot derevatisestReeof, ras in
ot her enbodi nents, .the phosphati.d oline is HSPC. In
Foﬂ§éﬁﬁle%ﬁ%étW%H¥§516%%“5HU§%H%¥?RQ%& “included and is
DMPC, DSPC, DPPC, POPC, EPC or HSPC. In particular
embodjaBf S WeL&idule reﬁlbéﬁﬁnén‘t@ Eﬁoﬁfh@hﬁﬂd(ﬁ) Rchy be used in the lipid-
conp03|t|on includes a single ospholipid (non-P
confHoBp hmhpqmlmns anf doqphdatiine Idﬁwrﬂ?eﬂ Seip Ofleﬁa@f’ﬁe?ne or more, at

leasi"? E\%(? giageg tﬁ.gq 3§|1%35LE08§ Bh%lp?l P@h%kg%%ﬁgg%ggﬁ 1 ?)ﬂos(%hohplds. In

parfidiBarRigRbaédtPierd i§ oRSPhosphflisit N el catodinbedirentshiee kpid

the |ipid-containing conposition includes a sin
congivosph of i comprsitiomEang Ko sidgP |op¢ ahosphakpighibe &}Mgﬁ @ng the

i s DPPC. e
SugeNGIBE. (S5 APAVAGS BOTBo S ET oS FHeT b A Bhs fasggige factor has been
ol i pid (non- PE phospholipid), the phospholipid
pmﬁﬁﬁ%@ﬁ I n ot her enbodi nents where the
| i pi dcontai ni ng conposition includes a si

ngl e .
phospMBhbi d Towticeiarshdndiaeitpitep or opee pﬂgz‘sqé hgids pray be used in
| n ot her odi
ey PP R B SR oA Gk nrspy Eor cvample et
twd BORRA Bhred)i A 1aoouPEepaDEPIAS)] or pive), thred@r psdmsmhmn lipids. In

i's HSPC. 02501 In certain enbodi nents,. th 8ddltl?n?
pamptgarder@ pretp theregrefyg nepizal Jgpads, (n cgip egﬁg ments the [ipid

hoor%ﬁ%loé gl?e s B0t eqpﬁqt% M o %ggéltl%p‘?&a bnel NBPE HdGhe

erol* or a c erivative
Su&NdPE:{HrWF ROBeRH MRS whdiethadeidiioandth the }Mrgetlng factor has been
conmponent (s) are a
performed).

[0244] In some embodiments, where the additional lipid components(s)
includes a phospholipid, the phospholipid may be a phosphatidylcholine, including
naturally occurring, semi-synthetic or synthetic phosphatidylcholines (e.g., DSPC, DMPC,
etc.). In some embodiments, the phosphatidylcholine is a non-naturally occurring
phosphatidylcholine (e.g., not egg phosphatidylcholine). In particular embodiments, the
phosphatidylcholine is an acyl phosphatidylcholine (e.g., DMPC, DPPC, POPC, DSPC,
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si ngl e phospholipid and cholesterol. In certain

enbodi nents, the additional |ipid conmponent(s) include
w@rookeeEs9 one phosphati dyl chol i ne and chol est er@I/US1006/008650
particul ar enmbodi ments, the additional |ipid

conmponent (s) include a single phosphatidyl choline and

etc.g hbl esieesboditBnis ahé ghdypBomadi - ester ol

s, inc| uded, the pﬁogphgﬁv’rg?d {%‘ﬁ@ﬁgﬁéﬁ}ﬁ%@‘% ents the

phogysdipidas@nisniqdpetill jothes embodintsoti, thenthespHoltipidid dbitanah
rol and, DMPC. In

FY t{s)_1include. chol est
pa‘;%%‘?%?nﬁ%ﬁ@ﬁ%#ﬁ%%ne{mn%aamﬁpﬁaﬁm 3 B R0t cBigpisn oty
emtiodoherds, thhohest 8ol pha i iLakn |

. the addi ti onal i pid f;ﬁglﬁpﬁ)?ﬁe@%tﬂ(gc))t%gﬁéﬂ%hgf Eeés%ggir%[ﬁé‘%aﬁ@ems
WhgHBoEt tﬂewp@e BRospBpimid fypressnt, anmnentoatidential ligibéay be included.
xR pOR o b R P AN A Vi o1 Pismabatiy fshalnes (PC),
phogmwtidicenid( pmo@heﬁ@h@hﬁs,tmbqihaﬁaﬁga%%%l, i RLDGL embodiments,

u

2thodi rents, the additional |ipid conmponent(s) inc
the SR80 FERAE bampteme domal ek Dbt he
phoqﬂﬁﬁ&ﬁ?g@&btipid component (s) include chol esterol and

POPC. I'n other enbodinents, the additional |ipid

conmponent (s) include cholesterol and EPC. |n other

enbodPAEHt s, Inkertaindinbbdinehts| atdeakt onspOment (8t thB Gk lipids
I n.certajin enbodi nents, the

mayg%g{ @l% %‘%’;ﬂ%p@ Bﬁldggsp%&?gm?%ﬁ’ thg ghasplgliid eagibeand one
phoﬂp’ha‘ﬂ\mdia&ﬁﬁclu&ﬁ@@atu?%ccﬁ?fﬁg? Eenlﬂssr#the'tig tof g)gntﬂgeirtg;

h eﬁbqgqupts, the additional |ipid corpone
phosphafidydsholiges (g PVRS DMRCottedr o wbind iembotisyentd) éhe C}Jhosphatidyl
hola@di & heR: R nt are.chol esterol and .
gl A D SRR BT A5k i
cholpehplomenti(dyr eartedahealts shepids iy PENtine hidarPidd bhosphatidyl
enmbodi , addi ti onal Fipid conponent%gf ar e Y
Chm%%gfgsgﬁ&%é’BkggPﬂﬁE§=PﬁP€tﬁéﬂ embodi nents, the
additional |ipid conponent(s) are chol esterol and EPC
| n ofdmete] enbpi - i | .4 pi ..
co gnen% §s) ar(g%g%% Oé{é,@g‘ﬁtg’%q%%aép%&ém%g%ﬁ tygneutral lipids
may Bﬁgg‘?l@%ﬂﬁ OW¢~%M ®ﬁW£w ée-g't ,Scmtéetep&(}gﬁg]mh,i PsthivRBfcharged
S Lpid .is not .HSPC or EPC. [025 I n
fﬂOIéS%??lﬁg‘%l'??@‘géﬁ’ggil%%?§?tl?$%w1%¥ ef aradiejpotape @.g., °H, *C, '],
I, ghysping iudstioranmoiy Al | - ne or nore
Shosphol i pid i ncl udes}t'g%’hﬁﬂ%ﬁ%@%‘%ﬁ%%'e. I'n

partj gbfr enbodi nents, are included one or nore
phos W pi d¥ EHamERodinents whene the liphbLestiaing) compositions
inclu@esh/eihye) : ' iments, .the osphol i pi d
P e o PP LA, B PR PR b prse o
additigpali nousmlnby-phoghalipid a8 tiehaldasinal Bhid( Por &xEhAt SRR or a

cholegt%{oll \(llgltixlfa\{le\)e'as Id[e]scribed above.

[0248] Phospholipids (non-PEs) for use in the lipid-containing compositions
described herein include synthetic, semi-synthetic and naturally occurring phospholipids.
Exemplary phospholipids include, but are not limited to, phosphatidylcholine (PC),
phosphatidic acid, phosphatidylserine, phosphatidylglycerol, etc. In other embodiments,
the one or more phospholipids include phosphatidylcholine (PC) or phosphatidic acid and

do not include phosphatidylserine or phosphatidylglycerol.
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particul ar enbodi nents, the phosphatidylcholine is a
phosphati dyl chol i ne whi ch includes a noiety of
wa@adoa0gied fatty acid (e.g., DWPC, DSPC or DPPE)T/US2906/008650
certai n enbodi nents the phosphatidyl choline is not egg
phosphati dyl choline. In particular embodi ments, the
pho idylcholine is not HSPC [0253]. In particul ar
Mﬁim s In $q7Rs embpdmens, the phpgaho lplﬁhlag Phespéafidylcholine. In
ctai:§ BROONFRAsSthe LB HIBANEM Frhnd Bliyl chol
o al(g@galcho esfém'ﬂ;der¥§§{?b and@%—%& ﬁggﬁgfﬁ& yl cboline
(DSPGhdimyrestostt phpsphiatidylblznline @W(ﬁp dtpalmlttdsyé phosphatidylchohne

opeESFRNEN SOk 2B POERIRY: ) SRS R e,

hyd fedQby htﬁ 1GRlha(mseaped MRLSihl embodiments, at least
Y ro%&gsphatfpgg%h% clﬁlne |ls gotﬁgjg)g pho?phg;tl d)?mcoollnller?es o eas

one phapEdipidise plgphatidyleholingild cedaped¢ims¢ sinbadintbatse thicbed

phosollhchonal R PRGET, HRRAE b Bobdonlins Sp S RRopE £ psre.

In othenehbidiiments, ftﬁé BypRRiE/ 1dheant is PPP@r Il-bikesmbddifents, the
Al abast er Northern Ljpid |nc.(Canada), Lipoid

phosphyihylghakin W;@ CNBFotaer e asimenis  tha phesphaind ghofingisigPC. In
other % 581&1@41&(@% plhlrf]%ﬂ%aédég%%e 15[%I$§%‘i &9 gg’rﬁ% ef%bxgiﬂe%{syoﬁg

rugs may I'n the con
phosphmllq:pd)ssl ﬂnckndsd aid sMEMPCeBSAC, DRPENPORT, EP@T or&i@ml B, pagticular

d or ene.. I n certain enbodi nts dru
embogiRehisaviene tets €8 ek iR CPBIPOBRI g skl Bionilatipid
(non-IAIFRYs ﬁé‘l‘lyhg)b kg ﬁlﬁ‘)"s fi)ﬁfpﬁ dlﬁPCO Mo e? efn'bgglc et SRR wHAE the lipid-

am)un ugto elncu dlnt Ipl al ni ng
contaipgrogipositing inclwtts hemgld plidsplndipid éroaa?E phtSSptielspld) nimd
eterm.ned. b

phosp b B BRRC, Tt CrielFelanine: wereiheprooradamanaiion
1nclud@§@§1 glerlﬂlo%hothﬁbﬁl @bﬁ@ﬁg&ﬁﬁ&iﬁl@nﬂwﬁhﬁsﬂﬁﬁpiﬂﬁ Y In other

for the conposition or ornulatlon takin Into
embodigenis mherf%&ﬁdmd@;@é@mmg@mo%m indiedes mglémlhqspbohpld (non-

e B e bR 3L 0 OREE GRS e 151
containingloeirposicival indlwtes @ a1ER ghosplusliped (»‘no@LCIl’}Ei pRexpRElig), ey
nces with anticancer properties. For exanple, but

Phospﬁ%lﬂplg i5HR Gt ethergmbesimens silictiohe dpkbeqndaiBing crmposiHes
, t
mcludg%jl % mg%ﬁ:ﬁﬁﬁé%}% loliprd Qﬁg—ﬁ%@f&m{pﬁ), M%%h@%ﬂoﬁﬁﬂﬁg SPEEN

[0250] In certain embodiments, the additional lipid components(s) may

include at least one phospholipid and, optionally, an additional lipid such as cholesterol or a
cholesterol derivative. In particular embodiments, the additional lipid component(s) are a
single phospholipid and cholesterol. In certain embodiments, the additional lipid
component(s) include at least one phosphatidylcholine and cholesterol. In particular
embodiments, the additional lipid component(s) include a single phosphatidylcholine and
cholesterol. In certain embodiments where cholesterol is included, the phospholipid is
DSPC, DMPC, DPPC, POPC, EPC or HSPC. In some embodiments, the additional lipid
component(s) include cholesterol and DMPC. In other embodiments, the additional lipid
component(s) include cholesterol and DSPC. In certain embodiments, the additional lipid
component(s) are cholesterol and one of DMPC or DSPC. In certain embodiments, the

additional lipid component(s) are cholesterol and DMPC. In other embodiments, the
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i ncludi ng those known by skill in the art and nedi cal
practitioners. Exenplary anticancer agents include

w0 opoeioganer ase | i nhibitors, vinca al kal oi ds, PCT/US2006/008650
al kyl ati ng agents (i ncluding plati num conpounds),
taxanes and others known to those of skill in the art.

ol ST SrRTER ARl S S oo
additibrsl ﬂl@di éc@mpdn@m@) endinde dholaseradcad DRREC. hl[@ﬁ@@}nbpldénents the

addé&tg‘al,{%ggicg{mgéq%mé@ 1%3&@?qusg§?1v@g%%k&@h§ eﬁrébodlments the
addlﬁbﬂ[l & icf‘éé?ﬁ%on\éhﬂag SR G014t RSERIANER C. elnCothdr@2fHHiments, the

anti'cancer drug may al so be a platinum

addiciong qub[tﬁcorhim)hehﬁ(s)‘lmc;ln@p ehodespirelsandfHPP Gt Ineeniesiorplondiasnts, the
| ude_ bi pl at bopl

AR R RpO BN P USSRl 5 e 0 DY B BREET e PORC,

EPCSQ H QP At Bortai &nb&cgl%@ﬂ{s] th@é@ﬁlhﬁhﬁﬂipﬁﬁ &d?h}ﬁirﬂeﬁﬂéﬂl ¢ Eholesterol

ci s-oxal ato conplex of trans- 1-1,
and BIMPEC N &Icyﬂnlenemhtah@)ﬂlﬁs,stha apdisional dipid W@I@p’é@. ar¢ ghglpsjerol and

DSPacgpﬁlecgag egqp%bifg%rﬁ% '11 lexnrz]tg 161:5%5}%{33% g@\?\% %]olesterol and DPPC.

In o@%AkIBbdcRts &e%ﬁ&ﬁohﬂqw@%mb@ﬁrﬂb) :Q\allchl@esterol and POPC. In
di am nocycl ohexane pl ati num DACH p 1n (9
othegiembpdinmentsz e afdjtiongl lipig ﬁg};@gﬁ]@@t@jmrﬁého este1]ol and EPC. In other

I 2 G4
ety AL Bl BRI P AR MMERRT 8,
active pharmaceutical ingredient in Eloxatin(t

[ 0262028kl i pllneptartmulas embeflinhenss theme e phospholipidrand the
since . jt h eutic activity simlar to that of
phomlgﬁpgltlﬁﬁogﬁésp %\Eel y | ow nephrotoxicity and
enetogenicity (vomting). Production processes for

oxal lngﬁjsn | 5 Ak dulde RN dinkeritd) €hedté hre(dhe@r modPphosPholipids. In
40685, U.S. Pat. Nos. 4,169, 846, 5,338,874; 5,95

certammo@nnentaﬁue alezgon%pheﬁm@hmdsl@lﬂﬁéﬁﬁfé@h%thyg?POjﬁné In

orated i he I
e RS BR o N Eh SRED mE g ol l Ry B (5 2
choRERESTRHNEI V). Ti caplabt ¢rﬂboc&mdnt@xlab iphbsphiblipid El\b(\phtnhph&ucl_yl choline
" Cit Rev Oncol Hematol . (2005)

and; the enrppesali ayadditiongtly i@ﬂﬂ?@s F5hp k%te@i t((i’l‘rae‘tjlﬁlesge[f @2@5‘]" affyp)- In
paﬂ?&fl}u‘% Eﬁlg&\%ﬁﬂ#ﬁosp%ﬁﬁy%@llh@ s ﬁlﬁs@%ﬁiﬁ?ﬁh&%é @chh includes a

enca p osone 1I's , for
moRKadTEatiratd ity (e, rﬁ)MP[CO 250 C GenEPQ).| Iy, certh@ embodnnents the

| f
phosp AR S Bata ot ssaiooB gl BRERT pb il TRy e
phosﬁWd?p:‘ﬂHfmé-ls ot Akeet 150 ny

[0253] In particular embodiments, there are two neutral lipids. In some
embodiments, the two neutral lipids are cholesterol (or a cholestero] derivative) and a
phosphatidyl choline. In particular embodiments, the phosphatidylcholine is a
phosphatidylcholine which includes a moiety of saturated fatty acid (e.g., DMPC, DSPC or
DPPC). In certain embodiments the phosphatidylcholine is not egg phosphatidylcholine.

[0254] The additional lipid component(s) as described herein, and those
known to the skilled artisan, are commercially available from a number of suppliers,

including, for example Avanti Polar Lipids, Inc. (Alabaster, AK)), Northern Lipid Inc.
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TF/ mg lipid. For exanple, from about 10 to about 50ngy
oxaliplatin/ng lipid and from 10 to about 150ng TF/ ng

WO 2@ba991p9D265] I n certain enbodi nents, the conpOBUS10061608650
contain fromabout 1 to about 45 g oxaliplatin/ng
lipid, fromabout 1 to about 40 ng oxaliplatin/nyg

(Cahaqtn)ﬁupbrdo@maﬂ rihaity0), KOPUE HP
o :r | o abgﬁe }9 A outox‘ééraﬁgngf&g% b*\lg%poﬂ /Fnlge Chemical Co.,
1 % » from about 1 to about 25 ng oxaliplatin/ng
lipid, fromabout 1 to about 20 ng oxaliplatin/nyg
rljgspl d, fromabout 1 to about 15 ng oxaliplatin/ng
I'pid, fromabout 1 to about 10 ng oxalipl atin/ ng

l'ipid, fromabout 1 to about 5 ng oxaliplatin/ng
li pi d{0265bm aboatiety off drueps ety SedinBRdek thé’hﬁid'—dlfn%nmg

m_about t.0 about 45 oxal i platin/
con1poglt18hs ?{ tgthp Sxihm%enltlan bErrampie, %Wupg oaa |gn1;1qn:r%n certain
emHold[)héhts fth@amg Best bedard &91'[1@%1; %egﬁt Wr oxgﬂpkp Lath ﬁ?%er agent

pid, fromabout 5 to about plat
sultqﬂ:rlﬁ for eneanshiatibo in a Bposoatso lJEhe]aﬁld’cgnt oRkérufz jod B indlid®d in the lipid-

conliahf?ﬁ%corﬂ% %?out @%‘ﬁﬁ@ I%f’t%?ﬂeﬂ% ggfi‘%)égl I ]lg)%tg];prygn readily
detemqaied mlyahe: ﬂ{m@i hﬂu@aﬂm Ve ut 11 t@&hﬁ%ﬁi&% BldvM it RbSiding on

oxallpl atin/ l[ipid
the %}‘&S?lﬁiﬂgg Hig use pitended Beruthe m@npgsmmabn Ifohatl]anbmgakmg into

t A about 30 ny,
oo SRRl ot B Bl Bl b Bt g docorioed
further pegin.or about 50 ng oxaliplatin/ng lipid. [0266] In

certai n enbodi ments, the corrp05|t| ons contain from
, fromabout 1 to

about 0 a ut 145 TF/ nmg lipid
about!’ %?{1 %‘mePFstheég%maI be @ rablsist aCi(ﬂ,Bfomample,

nucldic/a08 dricpdi el 16 Irs@ aR TF/
fromabout I to gﬂkl)outeéj‘tvltﬁah&l@?%ﬂ#pl %SITGE %lgu UtPOt
limiteg tey3@tisenze oligprmElentjddsi pbakynfespercabout 1 to about 60
ngy TF/rTg lipid, fromabout 1 to about 50 ng TF/ ny
[ pi +om about .25 TF/ mg lipid, from
abou:li 10]to a Li{l i%%oq}ﬁl e thg 2riinger aeepiReaths @ cyigoxie drug,
mchaﬂrr:gnﬂloédﬂﬁwml Bk il {hpiakh anfl nsdi & Bkt E;Pé?qﬂ :
?‘q pid, from about][1 10 to abodt&%[%% ?rn%%tlcancel
agen B?lade qPB}?Pa’s%?Ilrénblb)rwma a@@lwgs mmnﬂgu agbuts (htlading

Plai e B A s it Mherl KBl 4 i o d R, " abour

5 ng TF/rTg I|p|d about 10 ng TF/ ng |ipid, about 25ny
TF/ miP258pi d, Inadoonet endiibdimgeiite the ahtidaneer dalohy 5O a'ﬂibmsomelasel

TF/ mg |i pid, about 100 ngy
mh‘bﬁgé %Xap“pgé bé%g Ilr’il%ﬁ‘rnﬁg Owtﬁﬁadi ingteFanaiiout 140 ng
TF/rTg I|p|d or about 150 ng TF/ ng |i pid.
[0259] The anticancer drug may also be a vinca alkaloid, for example,

vincristine, vinblastine, vinleurosine, vinrodisine, vinorelbine, vindesine, etc.

[0260] Further, the anticancer drug may also be a platinum compound.
Non-limiting examples of platinum compounds include biplatin, cisplatin, carboplatin,

ormaplatin, oxaliplatin, zeniplatin, enloplatin, lobaplatin, spiroplatin, etc.

[0261] Oxaliplatin (platinum (II) cis-oxalato complex of trans-1-1,2-
diaminocyclohexane) is a platinum, more specifically, an oragnoplatinum, complex having

a structure represented by the following formula shown below. Oxaliplatin is also known

62



[0267] In sonme enbodi nents, fromabout 0.5 to about 50
nmg oxaliplatin/nmg lipid and fromabout 1 to about 150
worgodMdare | i pid. I n sonme enbodi nents, from aboR€T/BS1006/008650
about 50 ng oxaliplatin/nmg |ipid and fromabout 10 to
about 100 ng/ng. In certain enbodi nents, from about 2
t o about 50 ng oxal i pl atln/rrg i d and from about
as thefplloyyg gt diaminomyclaeage P abmém, PA&%—aB&uﬂmsalt%c%G& 2Bp1,2-
cycloﬁ@aﬂ@ﬂ@elrhﬂe%[\/g]/ [B?ar%ﬂr%@ bout ?ﬁlaglgﬁﬂégé% ]g‘_’O}EQ BRPYYH7 130mol).
As mmhwb}bxat/uonélggoﬁaﬂlpladn anithe facove pHaombcchtitd mgrednbnmﬁCElwgatmTM
TF/ nmg lipid; fromabout 2 to about 40 ngy
oxaliplatin/nmg lipid and fromabout 5 to about 150 ny
TF/mg |ipid; fromabout 3 to about 40 ny
oxaliplatin/ng |ipLd and g\:m to about 150 ny
TF/ nmg |ipid; fromijabout {4 t outL
oxaliplatin/mg ligid and fr9n1abo It 5 to about 150 ng
TF/mg |ipid; from abau b: a %o
oxaliplatin/ng lipid and from about 10 to about 150 ngy
TF/ g |ipid; from about 3 to about 50 ngy

oxalj t| n/ id an from ahout 10 to.abo
TE/ ?6][ {pi d dgp%l%? %bsou[ffa a§ an gx%q%nogageﬁ% SInce 1tuhas aﬁgera eutic
act1v1@>(s&khﬂﬁﬂ tatﬂhdil /oﬂglsbllaﬁh én@rdatfvebNoab@phrotOxiti®y alDethetdbéhidly

TF/ m_JP from about 5 to about 50 ngy
(vomigng) | P%Hq“ﬁﬂ REPIePssh Eorpxaliplebisapdlkngvn B the atic- 50 6P Hy9-

T [ L
40683 W#ﬁﬁsﬁm&bﬁ% PR et PO 8BS0 e
disclo@'lﬁksrgf Wwhighdre Imréb}uncca’pomtedﬁn%dmerﬂhety) ORalipdatin i 1s further

| ati / d and fro about bout
descrlgpcfl Wg@ a}nﬁy _Gr%(gée eCoGIEQ} f” wogﬁsd&g Hp?ltmf Hac oxalzplatzn—
DNA QXBichsPt @i Re ONESTHEHb O 2008) 55163 d abl %k
TOVST0.8 + - 10% g/ i . z"[ogzcsg])li1 11 PRAGHTnCoRdERbY Aference
in its esieety).t he drug is oxaliplatin, the oxaliplatin may be
dissolved in a solution {e. g , an aqueous sol ution).
e spl yti ncl udes a ar
(o 303 7 and 8B Rpddete, o Bl i {5 S g pgutared
withume Mipb&me Q|ab61@cr101hﬁ/nﬂeﬁirreﬂéﬁplefa!bﬁﬁtt(DS eg/m@l.c.) The
concentration of the sugar naybe of several percent.
For exanpl e sugar concentrations (v/v) of about 0.1 -

120610304 1 26enqmdly. thg lipogogw, copapeguionpdgisoprestay yyention
contain¥&an? atoy} ggﬁ alfolh §% éé%lﬁ{f%té@(;{?g]l%% arﬂ% gerlo/ ofh %;Qbout 150 ug

4% 8% 4% 3% 4% about about
TF/mgbpidt P@%&xamia,t fré@®pbakiddtto Z%utaiﬁ)ngtoxs%laiaﬂmgth}ﬁ&/mmi from 10

to ab Eg lg# ertain enbodi ments the sol ution
0 abou ﬁé’@e E‘ggﬂ) r and is aqueous. It is intended that
the solution in which oxaliplatin is dissolved can

al sq0265] In certain embodiments, the compositions contain from about 1 to

éé

about 45 ug oxaliplatin/mg lipid, from about 1 to about 40 ug oxaliplatin/mg lipid, from
about 1 to about 35 pg oxaliplatin/mg lipid, from about 1 to about 30 ug oxaliplatin/mg
lipid, from about 1 to about 25 ug oxaliplatin/mg lipid, from about 1 to about 20 ug
oxaliplatin/mg lipid, from about 1 to about 15 pug oxaliplatin/mg lipid, from about 1 to
about 10 pg oxaliplatin/mg lipid, from about 1 to about 5 ug oxaliplatin/mg lipid, from
about 5 to about 50 ug oxaliplatin/mg lipid, from about 5 to about 45 ug oxaliplatin/mg
lipid, from about 5 to about 35 ug oxaliplatin/mg lipid, from about 5 to about 25 ug
oxaliplatin/mg lipid, from about 5 to about 20 ug oxaliplatin/mg lipid, from about 5 to
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ai n addi tional conponents, including those known
fgn: he skilled arti sa? [0270] In certain enbodi nents,
W b@6soger concentration is about 5% about 7%CHDS806/008650
8% about 9% or about 10% In other enbodinents, the
sugar concentration is about 5% to about 10% hi sone

d dthe ..
ool DRl D5 D4 et TPl gk sbout 1

conce

bowo
o s a0 SR S0 g
abog‘s(géf Jatingug lipiflgebous 18 g @Ka]wlatu’dmgdfpid abbut 15 ug

d
°Xa§f§ﬁ§@nh¥% R S T ?‘Blt?’QtHgﬁ”@BPl?fm/émg ipid,
abonist (s ot alPlatinhng tipid| &t aboRI SO fi; BREGSatidA lﬁ)lll(g ar | s

sucrose and the concentrati on of sucros
oluti.on is about 10% [0271] In sorre

g)ég{)h@kgﬁ S SIP EF 3B SERRERatS ﬁlebcfonmﬁgmons nommnlﬂ*om about 1 to
abouElshe, TF/ﬁfg lﬁ%@rﬁzﬂrﬁ’ a@&ﬁqttgggoﬂglr%w ,uga’@?({ %‘9 ”E% 1'to about

about 50 to about 1
115 ggdfymgdipi mmt abaaih d o 2Bt rrgo m 1Rzmgb@m ﬁ%@@aﬁmft fﬂto about 90

bout 90
v A ¢ %ﬁﬂ& Pifetiing "tggﬁﬁngt i ah@nqgﬂg/ahwt 60 e
TF/mgdlptd (ﬁ@rrng!om 1tk 5@ gl /Hg llp?cp%g)gn g@ouW mﬁ%“t FF/mg
about 110
11p1d:,8rp og; 1%5{;@};{@@[1@9 /y@IH{mg [11))137&])de’meuism Ed)hdb@ﬁt I"Yug TF/mg
ipicekeg 001 78 b BLIE>d 9resl onts known to those of okill
i he art, sucE ,u%{lf i HPRorbl0 toabpyt 100 ug TF/mg

11p1dbﬁ‘bﬁleerb§)m smgmboaﬂ SID,blg)ﬁ"F/ % ﬁpldhﬁoﬁleiﬂoﬂi W?’af% h{@@hg TF/mg lipid,
a

latin is dis

whi ch
from 3pE PS8 iAo D, 1envg | Dotz oot Dpig TFmg lipid
i 0273 er
D o B Tl RR About e b inichabowesp e
TF/mpelipif oatrous 76 pg A6ug hﬂ)ﬁﬂb abdut EO{J ugm%%fl(f faﬁmﬂ%ﬁ%@g PF/mg
0 about
lioid, ShoRPPH g TR Ko Fdbont bt b SETTlipid. about 12
fromabout 7 to about 15 mM from about 9 to about 12

rTM #2607 5 FMonRRModTmB, BRRYho JtQ)gT%all,?ng 556 g ﬂéarJM latin/mg

15 MM [0274] In certain enmb
lipid §ﬁ% %ngéhoﬂ}fs { %ahﬁglyl 5Qd«]tg T]r“/mmlhplgl Imsdnidlenbdilithentt; fothAbout 5 to

abouﬁf’(pH% oﬂ-alﬁ)l{[?{/@ g%?dd alﬁr?rg %glgig OéB &Eg&tﬂ%)é%; Inagecl)'tl;grt 0
embagliroertts, Xromy Abdyut 2dto Qb@nﬁ %%Gxa%pﬁtlﬂﬂﬁ%gl%lﬁjang ﬁto?n RS S to about
150 ,u.régﬁ;pmg llplg {;rcg)m %‘E&ﬁ% t?) about 5/On;1Lg g)?ahlplatm/mg lipid and from about 5 to
about 150 ug TF/mg lipid; from about 4 to about 50 ug oxaliplatin/mg lipid and from about
5 to about 150 pug TF/mg lipid; from about 2 to about 40 pg oxaliplatin/mg lipid and from
about 5 to about 150 ug TF/mg lipid; from about 3 to about 40 pg oxaliplatin/mg lipid and
from about 5 to about 150 ug TF/mg lipid; from about 4 to about 40 pg oxaliplatin/mg lipid
and from about 5 to about 150 ug TF/mg lipid; from about 2 to about 50 pg oxaliplatin/mg
lipid and from about 10 to about 150 pg TF/mg lipid; from about 3 to about 50 Ug
oxaliplatin/mg lipid and from about 10 to about 150 ©g TF/mg lipid; from about 4 to about
50 pg oxaliplatin/mg lipid and from about 10 to about 150 ug TF/mg lipid; from about 5 to
about 50 pug oxaliplatin/mg lipid and from about 5 to about 100 pg TF/mg lipid; from about
5 to about 50 pg oxaliplatin/mg lipid and from about 5 1o about 100 pug TF/mg lipid; or
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[0275] In sonme enbodi nents, the solution pHw Il be
about 6.5 to about 7.5, be about 6.7 to about 7.5, be
wW@bwanodieds o about 7.5, about 7, about 7.5, aboPET/6SB06/008650
or about 6.5. [0276] In some embodi nents, the drug is
oggllplatln, and is contained in a solution of about
f 0 SHE QS8out b SONELSIRRA FRpTdSna e S5AE 5itS about 100 ug TF/
rom %?Pé‘l ﬁc&rt&% ?11_,1 Sgbrf?ogol S 1gont ai %gg [ r111 a solution gfoaboutpLg "
lipid. 9% sucrose in an oxaliplatin concentration of about 1
nggnj. In sone Snbodinents, the drug is oxaliplatin,
and is contained.n ol utign of ..a t
sucrl9268l | n @&ﬁ%m@ﬁﬁﬁ’aﬁ%ﬁ% ?het K& hagﬁé CPé&EIQg? é p o n,

lipos @R fdiinfABhal DA/ fooR nsghilt i on of about 105 ny/
sucrose in an oxaliplatin concentration in |iposone
solution of about 1 mg/m . In certain of these. .
enbofi2eBht s, IntdegaigsimhodgnetHts es th@éﬁ‘t‘%’isr?é‘a@aﬁuﬁrﬁ?e oxaliplatin

hosphate. In.certain i oxal. A S
oy BSTRENTA G eI Bt pcp o
solutRliHt1h 8%k 2 habeleas iepametintstdse Ticiosd) ladodeetpnigfse, mannitol,

| abel ed conpounds al so be inclyded in t

glycdrplpilerguse Aruiong, @@-% QOnEFRraden of eﬁﬂé%fgfﬂ%yh‘?e%%feﬁv pigpercent.
For eGe”eggaJJ Y coElQ&%&a?iBﬁé ﬁﬁv CABOYS] MaYohe AMAIENL1296.5%!8%,
AR rr% ng out In v vo)

. ( di agnosti c procedures. [027%]0
2%-B8, Wot Vot 1V6-4UN A 150%, 284-6V%, APict S Us 8%09 Yod 2 Uighd%asto-10%, 470-9%,

d i bed h [
oA RS0 o5, B e, Bl LS SO e 7,

abou B9 Qftlodt bofut NEYef cerdin d@s6dintacs the selitiorcawludes a sugar
readiTy determned by the skilled artisan in_vi

and ishquéeac i in gnitreteditimt greolerea iandidepedialaig 1%ﬁiS§Cﬁ‘\évedogan also
|.abel ed conpound sel ect.ed..a [ th

B
factors specific to both the |abel ed conpound and the

i ndi \{OQEI t on b&rtdih agbediatdntsathedesarcohemhthtion fseabout 5%, about

h in. [0279] Ex I '
b2 S SETREE e Sy SRR 06l o
abmﬁ?{’/%ﬂoﬁa%%u? Y%’ T ddmd E?qb&@iﬁilents}?h% s@tgarl;@@éf&ros@hﬁ‘d fhe concentration

conprising fluorescent noreties (e.g.,
of dédtHeRE @S BRioRalif it sdsti@i is abswt He o bysmae enbastiments, the sugar is

mat eri al conprising_enzyne.(e.d.,,.peroxi.d . ol
s o e S E b SELEE B T B
certSR BRUALS ) AW sulkR: i RRE8sAndSkt bndefitrithd dsticrose in the
oxaliplatin solution is about 9%. In certain embodiments, the sugar is sucrose and the

concentration of sucrose in the oxaliplatin solution is about 10%.

[0271] Tn some embodiments, the concentration of sugar in solution may be,
for example about 50 mg/ml to about 150 mg/ml, about 50 mg/ml to about 130 mg/ml,
about 50 mg/m] to about 120 mg/ml, about 50 mg/ml to about 100 mg/ml, about 80 mg/ml
to about 100 mg/ml, about 90 mg/ml to about 150 mg/ml, about 90 mg/ml to about 130
mg/ml, about 60 mg/ml, about 80 mg/ml, about 90 mg/ml, about 100 mg/ml, about 110
mg/ml, about 105 mg/ml, about 120 mg/mi, or about 140 mg/ml.

[0272] The solution may also contain other ingredients known to those of

skill in the art, such as, but not limited to, salts, buffers, sugar alcohol, etc. In certain
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[0280] As will be appreciated by the skilled arti san,
the selection of the | abel ed conpound and net hods used
WO poodiogggesi s wi | | depend upon the organ (e.g.PCT/USBN6/008650
pancreas, prostate, etc.), tissue (e.g., malignant or
non-mal i gnant or tissue type (e.g., breast, etc.)) to
emBRlimBivs Sthe 83h€6h inFPRick YRR &in s ldRkSVEQBERAAS BHium phosphate
conpositions (e.g., targeted |iposones,
(e.g.ipoxbasic eadpadihhsig sebwpadiospletes, etc.) incorporating
1251 are particularly useful for identifying the

pr .es.emle%?,]and erc:te?tléfﬂ é?ﬁl?o%ﬁ]gﬁ?ﬁ Y& icteXtrz%tl%h if 'sodium phosphate may
I niti Y, durlng a course o reatnent, arter
be dboaas reitout 05 mMY FotiSx@@il€ efdn GBord 5, to Ab&AIL BRE) E@in about 5 to

gastric cancer, colorectal cancer, colon cancer, etc.)
aboi, 1§y Bxeel @B @hewsS, tophpwel MG frome ebews 7[to2Bagt 13rpivs drom about 7 to
. , n H t n
o b Bt Bl e SO A D b e At 0,
abou0 ZB&M dhebdut )b daMont ai ni ng conposi ti ons descri bed
herein are characterized by incorporating an

ot hanbigil ne TRt et ens ke G R oy Hifsgnatly include
abohft MEED i1 B&ERS doBivdn PRSsph&ib] Bbr &ARGRS, 268kt 1.2 tdbout 1.5

term"targeting factor"” refers to a noiety that can

mgfiln d.Otte 2houtdcemissnl, &0 te aborifZame/nalni Oge abpidsente/mh 1 0He about 3
r f r [l..1n rtain enbodi nents, the

‘ng@Qrggﬁ?ﬁnggé%%ﬁggg?ﬁﬁﬁ?P%%?E%%to cell surface

receptors on a particular target cell. The targeting

f act of0278] of t Brsomepenthcelimens, the peptiordet Wil tbe @Boutldes to about 7.5,

ttached to | i pi d component_of the |jpid-containjng
be %@prég it ?%fmt% 62 eg?uwb@tabewf7e%ﬁb%q 4 2beudr/rp 2Py 08, of about
gsfactors are selected such that the targeted receptor

or antigen is present only on cells that are targeted

for the delivery of the drug or | abel ed conpound

(e. g. [0238} hoglkrdomecahbaliments, thetirugrie sxaliplaim, hedistdoptained in a

s G P e Y sos SRR Py IR SRS &t
conPahdiog @MNofutidh offiabOAIRA sE@bdeSh af ORPIASINch EhcBRPatioaldab&d 1

éék ., healthy) cells. Preferably, the receptor or
mg ﬂg &pme Kapo &, theadrig ispelipigtincadds comaingd Heg safgion of

r ent . | - r el] s '
oSS B PSSR LN YIRS A0 NEBL b comtinr
in aanbuionwifaboudtrlOq uegiay sudroseibhaoxwiplaisn cérregedtiondn liposome

factaors need to sel ectively deljver the |iposones as )
solyingiiagaif lh@g}élpln In certain of these embodiments, the solution further contains
sodium phosphate. In certain embodiments, oxaliplatin is in a concentration of about 0.8

+/- 10% mg/ml of liposome solution.

Labeled compounds

[0277] A variety of labeled compounds may also be included in the lipid-
containing compositions of the present invention. Generally, the labeled compound may be

an agent useful in carrying out in vivo diagnostic procedures.

[0278] As with the incorporation and use of drugs as described herein, the

amount of labeled compound to be included in the lipid-containing compositions, and
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(i ncluding encapsul ated drug) to the tai-geted cells
(e.g., pathogenic, unhealthy, etc.). Selective

wa@l2i060ea1y9 of the encapsul ated drug to the tar ge@BUS2006/008650
cells thus reduces the occurrence of adverse effects
due to the effect of encapsul ated drug or |abel ed

alth [ h
o P e ol Lo AR
view d)fncﬁé Ydaitiak h&l@mv\g}@ﬂi‘d%@ end @éﬂéﬁan%]oﬁ'the Rt[)el g@ﬁﬂ@{éleoted and

hereof, 1Ts adm ni stered Exenpl ary targeting
the qus antiated formbﬁ g@treposmwn alrbnmotattbn Jteltieg ittto actauan&ters speeific to
both t%% eleg é%ling%l%l lsagltd%pr% bV§ ua éce a %ig]?qsgg,[éﬁe cr&edl} rther herein.
nDnocIonaI anti bodi es, a3|aloglycoprote|n etc., as
wel ljozm)] ot hEkeﬁlpIag;eIabﬂl@d tagbelsiskRauae, F& éxlaﬁlﬁ&k htalte@ﬁts

t 0285 tj,cul
compitp Rt PHeLbF. 18! 4C pt‘ia‘éef*tmﬁﬂp"‘éb??%éi sivbovedial o a

comp 9| PUELSELBERPIE, ot OORLEL Wy LA

materiairbadpising mzyhiee{etgarp@ﬂi}mduge fﬂk}ﬂme phssolibtags teed), bowal as
.anti . g., nts o ¢l gnal antibodie
addltlgl?ad I_lz’t%eegegfg?)m%ggmc[srl%g% tj)%hosp@f slig{lan 71)6 arf.t | IS nolt s (
i ntended that targeting factors include intact or

whol[g2gupnocixgrali b@%p&eftteesoy thB8Lkil1ed MisWh ahe sddioh %@Ivhe
or "intact antibody,” and cognates t hereof, as used

labeleldepmpnmgeatelrraﬁhydmeﬂeé in ﬂlagms Wdh@}Epleg@lmn {horwnges (e.g., liver,
obul |{é etc%;t{s% nt of nocl ona
Vor

pancrgash%rostft QL HqD- 18?1 1 éﬁrcttlssﬁe tytpﬁ ée g., breast,

etc.)) m&b@d&ghte&anlb@QMlplé Vpi ¥R BriposilicB e QPhaicRad
by using protease digestion, such as pepsin, etc.
liposopips gl osprc S ERIPRIHS QOPBRASItHAL &iC. ) tnsernosatingt i Agre pestiovariys

useﬁﬂ%%&l%gtéﬁ/%#etﬂ gl%ségzo gtﬂh 'dg.%ﬁnﬁt%'l_%%le s%:\Zebﬂ)Q E%% a&;l?zgf?g\snng a

coursaembt)eattfaaﬁﬁﬁier hﬁataleme)rdfailaﬁoﬁﬂttmdmm@él ks brelabrecahedrg@dsiritancer,

actor is transferrly [0289] Transferrin (Tf) is an
colorchiﬁartﬁ%ﬂ?@ CRRGE i Wgﬁnﬁlarﬁﬂ“é@ﬁl ar wei ght of

80, 000, which is synthesized in hepatocytes and found

in the blood. Transferrin supplies iron (Fe) to the
Targeting ¥actorsough Tf receptors on the surface of each

cell. The transferrin receptor is generally expressed

in foP@n Ui SRURS oltRrdist ASEE! the PRKE FMRIES 4 ol “argeti
_ nor r[ral ?ISSUES r(egarvglsess of the tya g %g tum)rasrgelng
ligandT wmayr becwskedl intenhangaasly ieeiknown t o over expr ess
transferrin receptors to maintain cell proliferation.

See [«?‘Péz']‘de' R llpI% contalmng compositions described herein are characterized
by incorporating an N-(w)-dicarboxylic acid-derivatized phosphatidyl ethanolamine
modified with a targeting factor (i.e., TF-NwPE) directed to a particular target cell. The
term “targeting factor” refers to a moiety that can bind to a receptor or a surface antigen
present on the surface of a target cell. In certain embodiments, the targeting factors are
directed to cell surface receptors on a particular target cell. The targeting factor is often a
protein or a peptide that can be attached to a lipid component of the lipid-containing

composition.
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AE, Sussman HH. "Denonstration of the transferrin
receptor in human breast cancer tissue. Potenti al

worasokefiey identifying dividing cells. " Int JPCEOS®NG6/008650
(1981) 27(3):329-34; Lloyd JM O Dowd T, Driver M Tee
DE. "Denonstration of an epitope of the transferrin

recep | n human cervical epitheliumapotentially
usef ui%éb | niftoresfTectively dargstipg fastirs axelseB)ed such that the targeted

262 _E. i ster. TA, .Stansfel G,
i oy A K B0 S A
labedspeerspound (aigt, Ipathiogrit ogiss ahd 8ba56scansh RaMiG: g@lééo EAR&Hétively, a

| n | ynphoma. "Lancet. (1983) 1(8323): 4
greg?rg%}rﬂ eré):trpqc:ﬁ%toi-%% PP 8TSI ° SEpartsed oo thertargst ealisi(agwiphthogenic or
disdabe &f18Y EonBF@N©S10ht ug, LAt t wor
cells t_yhr ough the o%hgrr%%g???h%%egg £ %lis.' %ﬂﬁﬁ%ﬂ%gﬁg receptor or
antigen thgt binds thedargeting faetoh arditer ot presehod, prédegt ini k& n\ﬁglbgrs on
upt ake of transferrin |iposonmes as describe

hea{% r éﬁqlﬁ%ltl%h {r?lél b lgg’élﬁt“@ﬁ’ tE‘S [ragenectastoy dogs oot gecur vithnfgeq®ency. In
otheFveura, edrbbting BcioRyAERH ¢ &IbovaMAld; i i i

. E‘r oduced r ecgorr%i nantly as dles}é}?(}eﬂnlggj tﬁ%,h%sc?%%éxaggﬁﬁcg,md herein
(inclyding encapsufgied Gugp®, tBs targatkd cdilsi(s gh prthbyeniia@hpihd ed.).

Lo j irety. 290], Wai | t bei
Selég%iﬁ(% gél ye?}?ﬁi:tg% )@}r’léaﬁ)?uligtgaa Iﬁl@% %\}g‘%%{&ﬁg‘%d qu']é t@@ﬁ?@ﬁg Iﬂg?pccurrence

of adversq effistsahrito teTdect 6f drdepINMRE %6 BE BbR%4AtBE, BE@&%H&_
tar Otf wrhnﬁ%y arHéne with the NwWPE which resultglrj e
BF8T K i BYRLY) cellsalheishy plse redsicingahe déveemeffdot empericriché by the
indiVidphld r ' 0291 n certain
e Boc o EpRebfoP f nuiorifoeet fy bR
present in the targeted |iposonme product is

appr d2%dt /el )Exﬁmmmﬁgﬁtmg}rfﬁﬁgis ifdifdd, @htri]lzlire |nio’|91'i1‘iiﬁted to,

15 ... I.n other enbodi ments, the nolar ratio
transgfgn-% :?dhtc\cl)%cgl%%lﬁt& layaﬁgo?lf:(ﬁ’ﬁﬁdaﬁ%ﬁ?f clpings @ .ozadasénse, mannose, etc.),
fragfeM2 9f alaotlodd Gnabaiits, 68 b Rk d- i .

Cog];a)osi tions 0592] The | iog%%tn%%ﬁ‘?’nagqg%ﬁpé@soogﬁ%t%rﬁgtmg
factoye kKnowip tthp skided aitiiat.ude t ar get ed | i posomes
i ncorporating derivatized |ipids, additional 1ipids

and msul : r J.abel e onmpound, as well  as )
_ the ?nt er rred?Ha]?eéagglg%g?oodllﬁ%tﬁ’é[g‘é%ﬁrg% afgﬁ@f 8@ protein or peptide
dn‘eqt‘?qi@mﬁlffﬂm nedepngr (eighitehnblextin! TSRt Mic acid, asialo lycoprotein
e,[C)I | posone-cont ai ni ng conmposi tions, as describe ﬁgre}ljn, ’
“where the |ipid-containing conpositions (including
targeted |iposones) are free of nonderivatized

gngﬁ F;??] gﬁlt Irﬁ%t?@{b?ﬂn@n&rg&tgﬂge Q}(gstcﬁg %clté)rcis %&Jrlegtre]g tan antigen
(e.g., fragments of monoclonal antibodies (e.g., Fab, Fab', F(ab"),, F, etc.)). Itisnot
intended that targeting factors include intact or whole monoclonal antibodies. The term
“whole antibody” or “intact antibody,” and cognates thereof, as used herein generally refer
to antibody IgG of immune globulin. A fragment of a monoclonal antibody generally
refers to a decomposition product of the monoclonal antibody, for example, a fragment

obtained by using protease digestion, such as pepsin, etc.

[0287] In certain embodiments, the targeting factor is not directed to an

antigen (e.g., is not a fragment of 2 monoclonal antibody, e.g., Fab, Fab', F(ab'),, Fc, etc).

[0288] In a certain embodiments, the targeting factor is transferrin.
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to, polyethylene glycol. The |ipid-containing

conpositions also include |iposones which incorporate
W@2006/09%6¢ do not include a drug or |abel ed cor@DUSIH0G6/008650

(e.g., blank |iposones). [0293] As used herein, the

term "hydrophilic polyner and cognat es t hereof,

refer poI ([IVeYo)

ol ok9) PO YARA ST A AR R B g et o
80,00k whighais oprethésizdddn hepabeedsthndi fpasbinese bloodn Tados i supplies

o B e G o el RE S
recéﬁf@lﬂ' 19 BBhdrhify HQYryIEI fn RASRPELRLE gﬁf‘{%&eﬁz Qﬂﬁ%hﬁtrg%aﬁécf With normal

| 'posormes "as wel|l as hydro IT polyners ‘that are
tlsswrs @Mleemf themjpagaf énd tomoxsoﬁhlllremtcblﬂt nlembicatkstace lanown to over-

exoB R Fing bR fomagien f o1 AR o il e Qgtmeyer
AEaS@ssﬁﬂaﬁ 213:1 tlﬁ’eriﬁlﬁztstrl%ﬁ&fy of Bt 8k 98- dcBprbh B, lfdnﬁbidbiéész‘ cancer
“wat er - sol ubl " pol yners. Additional "exenpl a

LSS He d?cwﬁaa? merkssysderdifiing \divaéng b@’t’s afrg J{gncer. 16198e10| 2?@) 329-34;

Llogg IJMVV 'dr%(%)w@lr'[?%PQJSrO lr\{lg %Ie%ﬁf/;‘?ﬁeg a%rfg F%l% );éctm el gf&?g trahsferrin

rec@ﬂb;}/ﬁzﬂﬂmidnrt@mzccﬁ’tepzthél%géki pd%@ntuﬂ@dtsé)ﬁ[ &lNmatreg " UBCHR Pathol.
nates thereof, refer to

id mxture," and c
195D 5 o8 Tsiatp Sheneis” 36, SStFibbe: BEPME.
[ [ .
YRS R P PSR RBEE  e

Hodghin sphemof” Medcer (1080) A(83@8)eHoRi5oti Bimlispbiibathdapentic agents

sugar . (e..g., trehal ose, sucrose ctose, mann
to (St BP0 S8h T8 19 i e fReh teBOgoT through the
trarSRirBh Iréélaptof‘mWHﬂ%%t bélﬁ 'hhfl@ﬁ to 8 hié@ﬁirﬁém oF B Ble hkely oute of

etc), alcohol . hanol , t-butanol, etc. S
uptglge ert@a;;fpmrg]qpqsgmps a{ @@gﬁl}ed‘l‘lﬁmem@q Jmpresented schematlcally n Figs. 2

-containin and cognat e

and 3, FERPORGP B B ts RaR S e B wREP R Bty g5
deselited(i) fopexdnafle] €. PATNRUNGLS 551, iwhivhisARréduB#forated by

solution (e.g., water, buffer (e g., acetate buffer,
refesenss s entHads er citrate buffer, borate buffer,

tartrate buffer, etc.) or nixture of water and a

wat er g bl I : '

i 2 g, RS R DOl R RL B e conjugation

of tﬂinsfe)rln (THetoattie DNmPE s@ludd byothe Reu¢tiah 50a pﬁﬁial:l}d&mne with the NoPE
onal conponent s such as one or nore sugar s

Whlelé fféuits tythe frgedion php codex vl pabapide bgad deeveehimliinid anchor

andqB fo%]? fructose, etc.) , sugar alcohol (e.g.
sor maltitol, lactitol, mannitol, glycerol,

etc.), aIcohoI (e.g., ethanol, t-butanol, etc.), etc.
And t BW39%lguedusegainanibmdinrents, dhemolan ctiooef T tgaothllipid present in

the ?arg & fipo(sgme%réduc? }searp%ro()umgtely G {)(58/14 1 mol/mol (Tf:total lipid) (0.015,
wt/wt). In other embodiments, the molar ratio of Tf: total lipid is from about 0.016 to about
0.029:about 126 about 158 mM/mM.

Lipid-Containing Compositions

[0292] The lipid-containing compositions described herein include targeted
liposomes incorporating derivatized lipids, additional lipids and encapsulated drug or

labeled compound, as well as the intermediates used to prepare the targeted liposomes,
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acetate, butyl acetate, etc.), aliphatic hydrocarbons
(e.g., hexane, heptane, etc.), aromatic hydrocarbons
W@ 200g/099160| uene, xylene, etc.), halogenated PCT/US2006/008650
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a mean di aneter of 500-2 nm Characterization of
incrRai# Ay, put é@@@h@sb@ﬁ@m piglabdapesnpewMdeigs blankilipesomes).
provided in the Exanples. [0296] In certain
neT 2 %n&lgoéh%es

enbodi Ldi%t Abgsddl H%} i, Ctﬁé‘ Fe%lnm ggroﬁﬁm%g)%;l
i ncor porat e hydr ophi
therenf) oefersen pslylﬁdmasdch[as giol;zeﬂiyaﬂna Iglbg:ot(ﬂﬁlb)sarﬁil Vi3 pdl}/eﬂmkylated
i ncorporate PEG I.Ln sonme enbodi nents, the
polymprs el greased i Bﬁeamﬁ? ffigd tp sielfdposempsinsin 4tigapt to enhance
the @irwl%ﬁ}nﬁalﬂﬁfétcff@ﬁe hlbd%'oﬁt% 9 is HENR IR tHis 9%%?%9Hpgésg§ free
and -di carboxylic acid-derivatize
hydmﬁg]m]mlymws agtdeates] mom-eavalentig mafhnthe Ihpo:*.qn;mschs well as hydrophlhc
po RS RS BRI  BEHEMe 0onent o
the fipospiECel gd?EGeﬁlbdﬂ?ﬂi‘éH dipidieetand SﬁMﬂﬁﬁﬁBﬂ)ﬂlh@ pOIERRArS also

such asﬁip et hyl ene gl ycol . ?@' onal I'y, an aqueous
altegtiyelygpteaed freinghe fighdsr wésd-s leoepo&m@@t widdhiongleexemplary

hydlr%ﬁﬂgc ﬁ(ﬁ?}ﬂgﬂqﬁﬁﬁdé %%1{ 2t 'ﬂ‘oﬁ%xlg &?(?rgon ngy% vl gllcgfloquo myla%tlc %01d

ertain-e
polygism)lm@bld polyuiaelpgrdtidons) bolyabeladde, QiaSDﬁ;lllj?&roll lgolyaxozhnes etc.
particul ar errbodi rrents the |ipid-mxture may
treat osoge cont al ni n conposi tion or

to
| i posBHa4k or n%$ g%qd (D9 ) HPim it G regRates o, refer
to n'nﬂhﬁésr@qip"i’ﬂ @oﬂqbcﬁieﬁtsrﬂs HEéHrfB\%d hoctldg Al ik % 1%%6 F()llogzjssnot

ferent neutral I pI ds or one Or nore pnospno
mccapomte( m}utdmcﬁur bmmyphecacampmtnm (ezedvapérobpffiatardyhixture of

waiG Rl naf € e ¥ o 0P B Bo BB Aaloge mennose

dex€B&L FiubRbe, icke. )Y Bk alcoH6T (Rig, sBiel, AR ARSI Qlyt:a%l mannitol,
mxture is free of non-derivatized phosp ati dyl

eto)e gl (agi adareldt-bytanalpeir). dc. Poirprgans sodvrsh as
pol yet hyl ene gl ycol. Optionally, an aqueous sol ution

as heLegg] desgrd g « SOB]% Jnxedn CI)IIHP&QI%A b Qﬁcgcc%%nates thereof,

conpo ts totTorma posone-contal n

refefoto reman‘pd ef hpa‘és amleoptmﬂaﬁymrug(sy) or lab&led e@tnp@mnlos)nﬂl wisich

adde ueous sol ution ag/ ] abel ed
aqueous solu?' on?e g., water, f?er (e.g., acetate bu fer phosphate buffer, citrate buffer,

borate buffer, tartrate buffer, etc.) or mixture of water and a water-miscible solvent) has
been incorporated by mixing (e.g., one or more of, stirring, shaking, etc.). The aqueous
solution may also include additional components such as one or more sugars (e.g.,
trehalose, maltose, sucrose, lactose, mannose, dextrose, fructose, etc.) , sugar alcohol (e.g.,
sorbitol, maltitol, lactitol, mannitol, glycerol, etc.), alcohol (e.g., ethanol, t-butanol, etc.),
etc. And the aqueous solution may also include organic solvent ((e.g., esters (e.g., ethyl
acetate, butyl acetate, etc.), aliphatic hydrocarbons (e.g., hexane, heptane, etc.), aromatic
hydrocarbons (e.g., toluene, xylene, etc.), halogenated hydrocarbons (e.g., chloroform,
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compound. In certain enbodinents, the

[i ggsom-cont ai ning conposition can be treated (e.g.,
wWhgooekes16r nore of extrusion, size exclusion PCT/US2006/008650

chromat ogr aphy, etc. or nmethods known in the art) to
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i Di - di b I i dderi I ze
acid—glﬁgg%[ﬂzgefi :PE%IP%ENQ %&%&@Mé%ﬁf@% émagmq? ggnp(_)nents_ are described in
greafeadétail hoe dddeghdeiWe Hﬁ}&ﬁfe\aﬁg AN aqlggﬁﬁgagl{zlacy S}tlolslzaﬁg‘idyl

osphati dyl ethanol am ne, whereéin the T _
ethaxggﬁ;ﬁ@ﬁ@ﬁgl §yédnoshidie pohintes] sich gy sdyahylegd givtolh @&ﬁioﬂal?};] dn

I W I xture. i fr%e of non-derivatize
aquep osoglﬁa n %31'6 o ﬂ%ﬁ%‘f’%{ﬁﬁnﬂﬁ gﬁax%mftbgpﬁ linid cpmbymmtsto tJ)form a
lipossmeteoatmining yahpodiese Blc¥fsh emb3Rini %eﬁ@giga In%g{ﬁlres Joed ot
ubstantial |y free of non-NHS startirig ral”, .
incluag‘,/ B dee i labgied grmprawdmpogarticadar @nb@iiim]tcena%h@ Cipat-@ek tWctay be
i s i nimdyl. ester, of an :
B sy O e TN UM,
et hanol am ne (e.g., carbodiinmdes (e.g., DCC, E

et c. 0298k y| anedmsresbodiROL MSint@hedtc 133?% EﬁQﬁLésgnclﬁ‘@%at
ueaus sol ution. as herein described may be nxed W h
least ﬁﬁbegﬁ%fﬁ nglgﬁaé glﬁgl‘qtog On® OF BErA phosplpdipides ac DR dicdiBoxylic acid-
) Y I . ipents, .the lipid mxture .
e Sea ot net Lo LRy GG R vl el i i
compppgatyans drag/ldbelddre@aipednd @re}tdéﬁéﬁtl%dlih RRAANRGA T AN P wherein
it i.posome fornul ation.
the mBRIRIS i‘rteé of no%r-dgrivlaltige phosphatidyl ethanolamine and hydrophilic polymers,
such as polyethylene glycol. Optionally, an aqueous solution as herein described may be
mixed with the lipid components to form a liposome-containing composition, for example,
as where the drug or labeled compound is added as an aqueous solution of drug/labeled
compound. In certain embodiments, the liposome-containing composition can be treated

(e.g., by one or more of extrusion, size exclusion chromatography, etc. or methods known

in the art) to form a liposome.

[0299] In some embodiments, the lipid mixtures include one or more

phospholipids or at least two different neutral lipids, an N-(w)-dicarboxylic acid-
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denvarzemphwphaimm reherylaninaaidd: w@etmgfacz(mmptﬂnﬁsqb hhto»)etytarboxyhc

t hanol am ne a encapsul at ed dr wher ei o
ek OO B B gt P8 et PO Ao i doscribed in
great@€leBillheh8h SN wWABR ML Bk fhrd RErdel %ﬁ%rﬂvﬁd@ﬁ?ﬁoﬁfhaﬁdﬂ
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ethanblpohingdnid liydrqpdii jogolgmesusichas ppbetheidng sbyeel. ngya;mixturEh may

s ) RTRER TRL o SR BB B PP osivon
produt %@H&Bte@%ﬁ@@yﬁ@h%gs Wﬁﬂ% sﬁb’@ﬁl’i’rﬁgjll%s%fr of BE NSO i BB ANk acid-
ester of N-(w)- dicarboxylic acid-derivatized

derivggired pheﬁpihdtydyl @thazankatram (rez.(rtpdiinuvidboth §."DEES EDE, gic,),
EDC, etc. acyl.ated urea conpounds, etc. I r
aoylalgg pieasapnan i bte I iy dty SO BoBEE o B S destihed may
be mitedit@lthd H@aIc@&p@@éﬁ@@tmﬁnnﬁh@ohdnﬁwoﬁmﬁﬁg GnifR¥itRE. In some
treated to forma |iposone-containing conposition or a

emboflimrss e id mikars dors n[oogmque Brireeex labﬂe@ rerBBP s t1e lipid
mlxttﬁg Elabr 'bF t1%a )&g issein Sz? #1@ H}% 1 aé ﬁﬁgﬁ%gmgxﬁi]ﬂﬂdsghgs

eas
formu‘lbﬁicm) di car boxyl i c acidderi vati zed phosphati dyl
et hanol am ne, a tar geting-factor-nodified

N VY)O ghcar tin s me embodlments the intermediate lipid mixtures include one or
more phospholipids or at least two different neutral lipids, an N-(w)-dicarboxylic acid-
derivatized phosphatidyl ethanolamine and a succinimidyl ester of an N-(w)-dicarboxylic
acid-derivatized phosphatidy! ethanolamine and a drug or labeled compound, wherein the
lipid and drug/labeled compound components are described in greater detail herein and
wherein the composition is free of non -derivatized phosphatidyl ethanolamine and
hydrophilic polymers, such as polyethylene glycol. The mixtures may also be substantially
free of non-NHS starting material, byproduct and/or decomposition product associated with

synthesis of the succinimidyl ester of an N-(w)-dicarboxylic acid-derivatized phosphatidyl
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mat erial  byproduct or deconposition products
assodP3¥d wilk peréymerbsiiments, thedipsdinixiniasiimhidesstean nofre
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mne (e.g., s

deriedtieed phaphhtatyd ethih SBmERR @ii‘é‘&ﬁlzgaﬁ%t‘ér-lnodmé@ —?Eo')-diicﬂrboxylic
..some enbodi nents, the succihinmdyl ester of an
acidideriyptized ohp bty cthen Bimder indedri aredpspimapimiiodydbeled
comﬁﬁlgﬁg%%glgﬁf giﬁ}/do?a(argﬁrérlegts’fg&talé% ! qﬁ%ﬂ%%gglegn}@tug ggmi)gnents are
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Phos\wﬁ?tﬁl 9lpng and dyy deophiis nel WS s asugh RGP ety lene glyeol. In

somé EMBbdifRhEWrald W rAiQtu?e%[ fh%ilfgogo%gsda{rgg%s’?ahtially free of non-NHS

starting material, byproduct or decomposition products associated with synthesis of the
succinimidyl ester of an N-(w)-dicarboxylic acid-derivatized phosphatidyl ethanolamine
(e.g., carbodiimmides (e.g., DCC, EDC, etc.), acylated urea compounds, etc.). In particular
embodiments, the lipid mixture is a liposome-containing composition (e.g., where drug or
labeled compound is added as an aqueous solutjon). Optionally, an aqueous solution as
herein described may be mixed with the lipid components to form a liposome-containing

composition.
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where SuccNWPE is not incorporated into the interior
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[.led arti For
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SR e e L G R
descrided HerdBI daviddel tZsacbdnb @eqnat lifydomes. The production of liposomes is well
known in the art and, additionally, can be accomplished according to the methods described
herein, for examples as described for production methods A and B, described in greater
detail below. Production methods for liposomes from liposome-containing compositions
include, but are not limited to, extrusion, sonication, reverse phase vesicle, freeze-thaw,
size exclusion chromatography, ultrafiltration, etc. and combinations thereof. The
liposomes formed from the liposome-containing compositions herein described may
incorporate drug or labeled compound or may be free of drug or labeled compound (e.g.,
for liposomes also referred to herein also as “blank liposomes™). In particular

embodiments, the liposome-containing compositions, liposomes (including blank
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mbodi ments, the targeted Iiposomes include |iposones
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cation hol esterol . qr .a chol est
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contagt kesnibhaabne 18%d len tapsibbet Bd, ldmxgaloabduaﬁ% éads than about 3%,

onpou rein the Lj one ts d dr .
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phosphati dyl et hanol am ne and hydrophilic pol yners,

an NagpHicadoppliy etithdednasizgll pboiphatidy! sthanplentize).
enbodi ments, the phosphati dyl choline is a neutra
phos dyI chol |n cular . :
b o 2. Ingae gdiaty ek Hitp Bl ine s Lgsogmes
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i d conponents are descri bed in greater détai

components are described in greater detail herein and wherein the liposome is free of non-

derivatized phosphatidyl ethanolamine and hydrophilic polymers, such as polyethylene

glycol. In particular embodiments, the phosphatidyl choline is a neutral phosphatidyl

choline.

[0309] In particular embodiments, the targeted liposomes include liposomes
containing a phosphatidyl choline (e.g., neutral, anionic or cationic), cholesterol or a
cholesterol derivative, an N-(w)-dicarboxylic acid-derivatized phosphatidyl ethanolamine, a
transferrin-modified N-(w)-dicarboxylic acid-derivatized phosphatidyl ethanolamine and
encapsulated drug or labeled compound, wherein the lipid components and drug or labeled
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herein and wherein the |iposone is free of

non-derivati zed phosphati dyl ethanol am ne and
whyasophsd i ¢ pol ymers, such as pol yet hyl ene gl B€DUS20061008650

particul ar enbodi nents, the phosphatidyl choline is a

neutral phosphatidyl choline. [0311] In certain

iments, the |ipid-cqntaining conpositions
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et hanol ami nes !gnd accor di %gﬂ e;ﬂgs’ gfeggr r%t8 ?@ﬁ&ﬁrﬁe%ﬁg%}gde liposomes
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' 4 | 1 g d-,contai ni.ng .conpasi tions
ChOI(%fFE%I Hgl ngﬁ? ’aa?]gg_t(cé)él'efﬁaﬁ(S’% aig; ﬂBﬁ‘tg{gQ phpsphaiat sihanolamine, a
transfedinf modifledtN- i  acfE3GE rein. ot .

rani ncllude lar? i on9??%%?3@?&%‘??%%@2%%%5 %’/Eﬁkdg’f?tﬁ%%o,lamme and

encapRyatsh gk aldnlatim sibeosotte, lipph cappadenthydrg iy ebed v or8ltr detail
I ngosi ne, DOTAP, g[T)OTMA

eroQf aGAbh oD i.pi ds {. . h !
here@f 1%%1{1&%%12}:1% f.I cisw%sgg frlg%af %ﬁx—@qﬂy@gm@hc@phqmdyl ethanolamine and
hydrophifio pblyiteas sadteast fopRofler@QRIC 1 Mﬁ%a ém@tcil?%%Pté, the

enmbodi nents,. the conpositions are Tfree of ca
phosp‘lr%}cg/i Cle?qm@éf' F&Pﬁf%gmﬁ@dﬁlshohim conpositions are
free of cationic and anionic lipids. [0313] In sone
enmbogyImmt s, i pid-gont ai ni ng. conpasi tions, the )
conpgiitpon g%%%?Fgggag&gﬁﬁgﬁﬂFﬁgﬁﬁ ARG SemRestiens (including
targefaglipidspings gohilanlnlipgonespasd forenfteAiMetde RsdiR ety may
ﬁmhISPéH%‘P‘i'”g- {dos %Idg) certain enbodi nents o_f the.
i pi d- ¢ SRR é’rpgélé’?tﬁl%ﬁhosph@'ﬂdj’ﬂggcar@l, sphingosine, ceramide,
a chobestdrold edtviative ; i r (TF).is transferrin
1o TT) and the ‘?lf*ﬁ? gﬁ%g’%gg%{rwl&a&@e:ﬂﬁﬁﬁ%ﬁ opdiscacid-
CIVATES nediobeprtearod andesarilpdid egsih €65:0he @ke(@)V@Eérggxﬂ%raqi@@eﬁvaﬁz ed
phmﬁﬁgi rtgl% rQOQ%%{C aci d-derivatized phosphati dy
Hanol ungsapdzaceordingte prenarationi thétbetsNenpwhn-to the skilled
artisagli car boxyl i ¢ aci d-derivati zed phosphati dyl
et hanol am ne, wherein the transferrin-nodified
N—(Wh-dicarboxylic aci d-derivati zed phosphati dyl
et hal¥81&ni ndneomp embedingents, ﬁrusli;ﬁdmbﬂtaiﬂhﬁ@(&ﬂnﬁd@,itﬁﬂs (including

targetg? %"Z’%’%’éﬁ%g %g%ﬁcgﬁgg%%}%%gggéélégg}#gégg‘g géécgiged herein do not
include anionic lipids (e.g., phosphatidylserines, phosphatidylinsitosols,
phosphatidylglycerols, etc.) or cationic lipids (e.g., sphingosine, DOTAP, DOTMA, DC-
CHOL, etc.). In particular embodiments, the compositions are free of anionic lipids. In
other embodiments, the compositions are free of cationic lipids. In certain embodiments,

the compositions are free of cationic and anionic lipids.

[0313] In some embodiments, the lipid-containing compositions, the
composition comprises a drug. In other embodiments, the lipid-containing compositions

comprise a labeled compound.
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[0315] In some enbodi ments, the N-(w)-dicarboxylic
aci d-derivatized phosphatidyl ethanolam ne and

wao 200g@099169 fact or-nodi fied N-(w) -di carboxyl i c PCT/US2006/008650
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or NG DSPE. [0316] In particular enbodi nents, the
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n still other enbodi ments, the lipid
cor‘rp @Sﬁﬂs ar’d spppcmberimess, dreoN- (M@Mygan@td;denvatlzed
i ments
oot 0 DR e LR PL RSy R !

deﬁ'vramﬁ@msmﬁumdﬂﬁa&rammb @Ie_rN@JDOpE of N@;@s@ﬂ‘bod' ments,
t he targeting factor (TF) is transferrin and the drag

is oxaliplatin. [0318] |In particul ar enbodi nents, the
li pi ébﬁpone‘ﬁtpéﬂw@r Eopedimants, thstl miépommmtmﬁpld-

conthfriRPsk nl%&%d}l@ a%ﬁlP(% Q}t@lteggxrol %@@Eﬁ TF- odlﬁeg II\H} DOPE.

conponents are esteral
In otffer mmbocﬂlrr@ajtSN@e[mEcompbr&mslake DSRes clﬁﬂ&m&bITNG@OFE] gnd TF-

HS C hol est erol , NGDSPE and
modiidt S e i Rbomeaten i i cmbigwsingn: Do
choleétBioll QIPOPE LY Wl%o@fgd l.\RE'@qu?EI %@ertm'ﬂ%% %laqb%ﬁﬂteents the

TF-nmodified NG DSPE. In certain of these e

lipid WRW@@@Q@SP@@M&:S@T@) NGDSPEnsd®TF mnbchﬁeti NeDSPBQ In

I s of ts, [0319]
cerctl o et ShBhdiBienl: e “Fetiatellof (COTF Brmgestien o groe s
oxalfBtBOPE W || be between about 2.5nole%to about 4.5
nol % conpared to the total |ipid content.

[0317] In particular embodiments, the lipid components are DPPC,
cholesterol, NG-DOPE and TF-modified NG-DOPE. In other embodiments, the lipid
components are POPC, cholesterol, NG-DOPE and TF-modified NG-DOPE. In still other
embodiments, the lipid components are DPPC, cholesterol, NG-DSPE, and TF-modified
NG-DSPE. In certain other embodiments, the lipid components are POPC, cholesterol,
NG-DSPE, and TF-modified NG-DSPE. In certain of these embodiments, the targeting

factor (TF) is transferrin and the drug is oxaliplatin.

[0318] In particular embodiments, the lipid components are HSPC,
cholesterol, NG-DOPE and TF-modified NG-DOPE. In other embodiments, the lipid
components are EPC, cholesterol, NG-DOPE and TF-modified NG-DOPE. In still other
embodiments, the lipid components are HSPC, cholesterol, NG-DSPE, and TF-modified
NG-DSPE. In certain other embodiments, the lipid components are EPC, cholesterol, NG-
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Addi tionally, the nolar percent of starting materials

NHS- NG DOPE wi || be between about 0.5 nole%to about
wQ2®enpi1694 conpared to the total |ipid conteneCT/US2906/008650

some enbodi nents, the relative nole ratio of NG DOPE

to NHS-NG DOPE wi || be about 3.4: 1. In certain

enbodi nents, the relative nole%ratio of NG DOPE to
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ticul ar, enbodi nents, where

t 0321
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etc., the range of nol % for eac conponen
43.0¢ 3833 4B dutvhdh amplalsoths cxbrrsteds BO: 4&1‘1@& eyt ot al  of
additional lipids is fromabout 98 nol %to about 87

o A2 1 Berth LA g BEARM TSR B MOT BF oifipend lipid(s) to

NoRh® SuweoyePof | Yk artwoarhn-ng r
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id

tipidl ) RO RSEIRNGRR) ks ahw%%rrg%l%%op%ggé%% %S?fl@a'déﬁlonal
i ol abSu RO I 3%P%l°ﬁo| PBE Fleth p Sveilbinabent 1%°

SucciNuRE; vitbreleYotal &oBs of bl e8MBLIKHSR 100 utg B 1qins
from about 40 to about 65 rrgl % froma o%t 4?8% é\lé additional

lipidgdNarkgi: SycoNaRth mspbe aproximably@5:46P, 900:1.9%2:7:1.098: abowa
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abou nmol | % ahout 50
ot o0 BpBfRh ibdings ot tioliions! fagodmelide o
phospldiptid 7 amitl‘i@- lipitlsuches aBd186t0h1, Ich61e6tRRN Stiwks, Qfc., the range of

mol% for each lipid component is from about 30 mol% to about 64%, where the total of

additional lipids is from about 98 mol% to about 87 mol%.

[0322] In certain embodiments, where the additional lipids are two different
neutral lipids, the range of mol% for each neutral lipid is from about 30 mol% to about

64%, where the total of neutral lipids is from about 98 mol% to about 87 mol%.

[0323] In an exemplary embodiment, where one additional lipidis a
phosphatidyl choline and a second additional lipid is cholesterol or a cholesterol derivative,

the mol% of the phosphatidyl choline is from about 30 to about 70 mol%, (e.g., from about
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chol esterol derivative is fromabout 30 to about 60

nmol % (e.g., from about 32 to about 45 nol % from about
wW@200609| DUt 42 ol % from about 32 to about 4BCTHOEH6/008650

from about 40 to about 60 npl % from about 35 to about

55 mol % from about 35 to about 60 mol % from about 45
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moled)OUh sEmbenbodiaRatt tht ﬂﬁgkﬁ%tléﬁ%()hge ﬁ%’bc{&t ﬁ)t}ﬁHlt%,?hbout 52 mol%,

mol % about 4 rml% about % about % “about

abog Jponoh”e.cabeut SHmatiboebabbol m@t%mho% 6&15@1% amc_l thmlﬂzfiestmol or
oho Pl b AvaIRSAs 1o RBy Pafile BbBRRAROD aPaR By sbout 35

mol%j dbbutmahol% Pbeut: IIBEYSLEE NUEMbB4, 48t £X@ABB Cabout 43 mol%,
4 1. In sone enbodi ments, the first additional

abovﬁ”élao % a phosphatidyl choline (e.g., DVPC, DOPC, _
DPPC, DSPC, etc.) and the second additional lipidis

C ho @?%] Dé_b%aﬁ%n paH]J:al d ﬁ@f‘x&t r%rhgleﬁ EFI[\I 8£3Et1% :bWEo about 11

rnolP/(s ameRE abbutl\l@rﬁ)ﬁi% abbmt smc)an@ﬁwl%emom 1 th8bdut Bin§1%, about
DOPE and their rel ative

1 ohpuk B %1013% &‘50% Y10 sbeitchmalo-chBuh ipetboyt 3 mekdo) dheiugs to about 2
mol &, %b&@@qo%%t Mci:hgﬁ? Nf#?e ¢ e%ﬁj 3] el &ﬁb% El g{qef‘llﬁgla%o\éﬁ 2 mol%,

ml % i1s 50:45:4:1 nents (
aboetrFembiSPGbohnd miNBoDSfek! M MGaRSRE molds, tabemtrS 1he1%} dbéat 9 mol%

%I 62: 33: 4. 032 In so errbodi ments, the
abo‘tr!%t %3508?“ o4 @ %‘f*—t %N\NPE + TF-N WPE) is
about 2 to about 13 nol % of total |ipid content. For
exangos2sj In certain embodiments, the relative mol% of the first additional

lipid:second additional lipid :NoPE:SuccNaPE is, for example 50:45:4:1. In some
embodiments, the first additional lipid is a phosphatidylcholine (e.g., DMPC, DOPC,
DPPC, DSPC, etc.) and the second additional lipid is cholesterol. In some embodiments,
the PE of the NoPE is DOPE or DSPE. In particular embodiments, the NoPE is NG-
DOPE or NG-DSPE. In some embodiments, the lipids are DMPC:Chol:NG-DOPE:NHS-
NG-DOPE and their relative mol% is 50:45:4:1. In other embodiments, the lipids are
DSPC:Chol:NG-DSPE:NHS-NG-DSPE and their relative mol% is 50:45:4:1. In other
embodiments, the lipids are DSPC:Chol:NG-DSPE:NHS-NG-DSPE and their relative
mol% is 62:33:4:1.
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about 2 to about 12 npl % about 2 to about 10 npl %

about 2 to about 8 nol % about 2 to about 6 nmol %
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abogtg gdwugg 007 glﬂlcﬂ% @ 0111t(§ metabou 510k aout 10
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" gbz n%l@b aboug 0.02 to about 0.2 nol% about 0.04 to

about 2 nol % about 0.06 to about 0.2 nol % about
0. 08 EOéZHboutG@lezalhnﬂ%totabmut%@fawmmBE% 8001000 t®out 0.2
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TF-Noib¥ is abowto. (Q)?Qg aH&lt%lﬁ*aQ tQta%n{S?J/%’fI%bﬁ&%E s a!?m% 0.002 to

mol % or about O. aracterization

abouy,{yl Ei%é’s@ﬁﬁz (coathoat QIOﬁI gldl%:rpbrmttOLGirtS abORABY3 Md1%, about 0.005 to

| pi d-containin .
0oL LR, W FPRL S DIt oS et s meticspou
0.01ab abmpxl odfszs mal% Qbehit G010l MBe! @25 2PRURLE 6. oh kPLEut 0.2

posone- cont ai ni ng conposi tl ons

mol‘%)eglaqqt Qé@ R @Ila@anp Haploa) dhoube. Oé e plaatt 612 melds {ﬁ)ogt (0.06 to about
sta
O B PR 08 SR ORI o G ada sl bau B freis, about 001
mol¥k abhdue@. (Enholﬁ/araboﬁL(D(bB 1&61%)/2%0@190 0P H{OPAS atb U WIS I about
0 ed. to_and where appropri at e,

0. 06&%‘?‘31 ﬁ-%’ﬂ‘éttmme%" orAbRA Qiil aralYe pbow Ackpsol %t dboa Queol%.

net charge (zeta potential), armulnt of entr ?pgeld Ly

artigle size, stabili
heglcrer SOERRT LB il LinGon- Copiagramvastions
prepared for admnistration, in vitro), osnotic

propé0328¢s, anadditiorofo dh@fajctéﬁ@ n@dhé Hﬁlﬁ%hfh%lfl@%lﬁf)osmons by the
. ete. Exe ry anal ytical nethods for such
ratiof i corly B2 Foriiies o Uoidss e Rt Sl claboampaunsoinid, o),
n t o.th
the HpbSonkX 8smhiBfhg c%%o@i%@i1§ 40 e usedma? n}gagr affe, er(fhféacfef?ged (g

skilled arti san al so
physiceghsamicel| RWISGYU@SO 3129]1181&1@ SWnldhrdkmmmpﬁl&ﬁetﬁb@j abwill B€appreciated

by th§l§ illleg %rt%r 5 388k anapﬁlca (gthogsnllng{1 de, but are not limited to and where
appropriate, determination of mean diameter, encapsulated volume, net charge (zeta
potential), amount of entrapped (i.e., encapsulated) drug, particle size, stability under
various conditions (e.g., in storage, as prepared for administration, in vitro), osmotic
properties, amount of conjugated targeting factor, etc. Exemplary analytical methods for
such characterization are set forth below, as well as in the Examples, and additional

methods known to the skilled artisan may also be used to characterize the compositions.

[0329] As will be appreciated by the skilled artisan, the drug content of
liposomes can be determined using established methods for HPLC analysis, with

appropriate controls, as routinely practiced in the art and, additionally, as described in the
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| i posomes can be determ ned using established nethods
for HPLC analysis, with appropriate controls, as
WO oubiovmlby practiced in the art and, additi onaPCTUSHS6/008650
descri bed in theExanpl es. Using appropriate controls,
the identity of the encapsul ated drug can al so be
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b5 APV 0 PR AR foiion
mayyg fipm akbuid. 1 glmirty ablout bS migdut witBinrthyé liposoatso tor @xdmple, the

dru%é%ent%%bo%ﬁﬁ%%@%ﬁ%ﬁ%ﬁ& (g? gr%ﬁ]? to?a‘tﬁ%% E% }nthng 3{?8%025 mg/ml to
abotigl 0ingtn®l, @AY, 11mB/miTe6 Bbout3BKE /A, &%oﬁgé.@m%&l Wyt 3 me/mi;
ng/ m , about O. /I'm to about 2 m , about 0.8

0.8 /m,
abop‘bq.ﬁirﬁg/@l toabgnt 3 e/ phout Oa%mgt’mbt_ogd%n’gv Zringtol, abawitd. Bmg/ml to

[ t 0.7
ol o L 5 ER o T R g,
abowty). 8ring/mbtutbolt 1.5 mgd/mil, dboueh® wig/hi tb ABDUIB moAR0Ubod: (g7 mg/ml to

0.
abox?%f mf-’/m ,ntﬂg B‘bqa bhto %57. %’gf;ﬁﬁ’ﬁfa&%gf%ugont . 8éh@4t5 /7,mmg’ bv@ha btpo uatipout 1.5 mg/ml,
1.
ab°ﬁ@ng/mng/ @E%%O%*_ 1411'4 %/ﬂ"jabgg%? “%/ @ H’ﬂg bﬁ‘? lggﬁ%l’f@‘“ 0.5 mg/ml,

abowitf). fring/mab @bout®. $ropgrrhl, abdna @t9 ﬁlgh‘g]/, Hﬂ)outabﬂiﬁ’mlﬂa‘tﬁigf [ﬂtl ,nég/ml,
b 6 /., t 7 ,. abou

B0 oI Ebobty 6 ebou 7 el abou B

abowti % ki1t Bouk B RESANEbolI0BZ L mT BEo@! Selﬁg/{ngg%%'i 824@/241’ Abut 7

the shear plane is called the zeta p
mg/ml,pbevintmeAnl, khow one/ntlhebosk L0 teedimbot dtean] 5 tdyémbeithin the
i qu{leenti al of liposones can be experinentally
POYEter mi ned usi ng appropriate instrunmentation, for
exanpl e as neasured by an ELS-6000 (O suka
El ect[0dsd]cs, Thapdsjrispdténtiahet thaskdar PRRBLEalled the zeta potential of
m croel ectrophoresi s nethod or other instrunmentation

2 lipgsomeyr 68 bsclﬂ”iogmé%ﬁlﬁ%ql artisen, ezl poteriipl of libespmesEan be
' ] . 3
PSR I AL R0 o e b

an Eg{3e6000 (Otsuka Electronics, Japan) with the laser-Doppler microelectrophoresis

method or other instrumentation and protocols available to the skilled artisan. For
example, J.Colloid and Interface Sci., 39, 670-675(1972),

nition.com/en/products/zeecom_s.htm, etc.

[0332] In certain embodiments, the liposomes (including the targeted
liposomes and the liposomes of the liposome-containing composition) as described herein
will exhibit an overall net negative zeta potential. In some embodiments, the zeta potential
is from about —10 mV to about 200 mV. For example, from about —50 mV to about —150
mV, from about ~50 mV to about —~130 mV, from about —60 to about —120 mV, from about
=50 to about —100 mV, from about -75 mV to about -90 mV, from about -80 mV to about -
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[0332] In certain enbodi ments, the |iposones
(including the targeted |iposones and the |i posones of

W0 b@elodgesone- cont ai ni ng conposi tion) as descrP@BEUS2006/008650
herein will exhibit an overall net negative zeta
potential. In sone enbodinents, the zeta potential is

90 thVO WoaPHtt = 4P mIM ot )C -200 nV. For ampl e, from
about -50 MV {0 atk?oag? @%&ﬁom%wagém%%%ﬁr%nv, from

abopbhgatmV 1@8bani -85 m¥infiaboatiout 660 by @PMHEL; I
aboﬁ‘g-gHt VSQthﬁ]SgbO{}t -100 mv, from abouPt-%%gln%bgﬁgggmv’

: > FFR 5158 it 2Rogih-§Ame alziy 20 mOD abavt DO M Ebuht —120
mV-80 nV to about -85mV, from about -85 nV to about -90

mv, from about -75 nV to about -85 nV, from about -70

mv to about -90 nV, about -75 n¥V, about -80 nV, about

-85 nil33HboutAltgIhauirantraus injeQiom\f s WposckRdy, My are thought
topgsg%u'lﬁﬁ}%i@i/e‘st %@23&%{2 After the intravenous injection
) of “smarT i soshaeet M gt sirusoidssndmell repiglasemetinoughtact with
epatheytése Tapbdontes of idtdrehediyesi, S | i1y rapi dl

come intg contact wth hﬁ%gf%‘g;?@@ﬁfﬁ%%g@gggvgﬁ‘ﬁn?hé’blood
CompHBFRERr £e clulee dotea ecuoulghibld length of eititel Hsveviek, Nie

lipoddes nd.can. circul ate for a
I;po Fgfong ?ég%g%e Ie%{@ﬂ%}? ﬁ}eﬂff@? S%%@%@? perreidlyi tpleeroumelsy
upfaseelisoThus thewize dffiicligotR8s Vdry 8ns: | : re . .
w.vorﬁgi d t%lszn up by Kﬁwgf%foier _Scelrys.pérlﬁ%%%é)g%g%?lgg%g?beﬁavmrm
t RES P‘{)‘B@ &ildu Gty Biaapett Biap/tsod ctet(£99%) 1804(1895-101 ;
HaraBBiRaVd: ., DM ioVRr-0028 pLe, Liy et at,
Bi ochi m  Bi _opﬁys?g%c@ggﬁ)%ég?%ﬁéﬁ((mlﬁ‘.“’g\%af‘ib?d? ¥ incorporated by
referppgedg iheinendiretahetc). Drug Target. (1995) 3(4):253-261;
(which are hereb y incorporated by reference in their
entili 3 etg, rL>10334% .L1' posone particle size can be
obt ained’ f r omRPREDE BFHEICatFegan g 9btaiend fiym dlas gegrelation function
by usiag varitsis al @eithh HiGn 4 Phag L QN b, -
S ttS ectr ésco%)@ﬁ g,PCS; n%ynaml'.l ?6 gegﬂto %@é‘?{%ﬁpﬁ’g@&s» Dynamic Light
CalBIaE PL Rpasidlestip Light Ssettariner (QFJ.S)QELLS) Partidlb 8izB 3blaireli®y these

techrSdzs i I hese technigues.is conparable to the
deC ”%]%:ﬁ 1%%@%dt?§$e g%tthé PR S erﬁ%ée.”nli’@ QyssS s PES desastandard
eviatiouiaad 0o dewdribe tHeQiAaE§FbREd ' Ltrshution. |
the < PCS systens, c2 detér‘m_nes%r%athﬁg?stzﬁ'g%@s%‘% ftetiihies whetber
© SY§H 1moggl {&gnssrenglisstibiti) ioo multimoda) (i v ist LGP The
' j ' . n.particle size can be
e P ot e ool T Bl ik v e b epesnens amds
reporied freep dret @ahisking distditiGaysst @y dk 54 LiPution, if c2.< 5.
A | f ]§2 > 5 then t hse melan o? tﬁquﬁ ncsil’)lrg%ellnq%eeg]l?a’il Qf the principal
peak 1§ L iem distribpiien. o¥nchsnelysiamall psifamiliak to e skigi laftahn 1R will

suitatidBardivhte, & RhhbEMicoRS YIS Particle Sizer, PSS Model 380ZLS, S/N
0103301, pssnicomp.com/zetaspec.htm.

[0335] In certain embodiments of the liposomes, particularly the targeted
liposomes, described herein the liposome mean diameter will be from about 50 to about
275 nm. For example, the liposome mean diameter may be from about 50 to about 200 nm,
from about 50 to about 265 nm, from about 50 to about 250 nm, from about 50 to about
225 nm, from about 50 to about 175 nm, from about 50 to about 150 nm, from about 50 to
about 120 nm, from about 50 to about 100 nm, from about 75 to about 250 nm, from about

75 to about 200 nm, from about 75 to about 175 nm, from about 75 to about 150 nm, from
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suitabl e hardware, for exanple N conp QELS Particle
Si zer, PSS Mddel 380ZLS, S/ N 0103301;
w@e®eieanp. com zet aspec. ht m [0335] | n certai nPCT/US2006/008650
enbodi nents of the |iposones, particularly the
targeted |iposones, described herein the |iposone nean

diameter will be f bout 50 to about 275 F
sbofl ETRIB0u{ 140 1t Fhostoao ahautgemmmpivgocht it 100
frorBabé 0 bout 265 n
oo aoar 28 o s £5hP BBt Ayl adth be sbsRCainabou

fromabout 50 to out
200795 fremp abous 96 ddabut 500 b, &oatiibok¥ 5 RMbolif 070 AROHEMHBout 95 1o

hout. 150, n from about 50 to about 120 nm from
aboﬁatglgétm%d&% agﬂjg]l?ts tq Ggglﬁ 0 mp diogbdhst 95 tq eboaib d5@ m@5Hom about
95 taaboiftrIgemab aBbut & 0 bo 5 t
about 175 nm ]%ro%ﬁlgb%ggﬂg?ﬁba@g%mdI%EO%QH\H%(ZW%OWE 130
nm, 9f gbrut 150 . a%lﬁtpamlarr}ipoﬁmmsrc(abmsﬁt;o}ﬁ tHng@Eﬁéutli 83ne will be
I t 90 t.o about 100 nm from about 90 to
applgggﬁatt&%%gb ﬁtﬁn%ut ragﬂ’f‘ta%dﬂ’t" g5 & dysster finy thep lippesame formed of

the sabeUtonSdntats dHOWth 2R0RBind FRM: AR about 100
nm from about 95 to a%giuté 120rnm %?%?ﬁratg%iéut 95 to

about ééﬁ nm_ from about 95 to about 130 nm from

aboutl99%]t o dib6 dPossves{ag., tarapted bipatonss, blenlabpesonitd Jiposomes
in ip¥BonRuta; bout 100 nm . about 120
o e O it M ATRI oot g B ipeiariaed by the
conqentp@m tergaipasligandrthattih cbgpogréeiitd ihe B EEn MM blspéﬂﬁing on the
targegﬁngPX|$1satlel %d about 15 to about 25 nmgreater in

METeraF SRR (VAROUS 1Fang o6 Aartidyins dhetmeuns of tareeting ligand will

be afRRE0 fetHeSkRH aWidhh. ' ' rg,0at

i nc_orgor ated. [0336] F%%gaﬁpg%tégﬁgsél?@ %.t,hete’é?‘ﬁ%lﬁ%&he
trans:fc?rﬁag Reontept efflipasbpes canels de!témﬁljsamghg&lsh@g eldectrl]rophqretic migration

- [ G osi tions escri bed herein can

(e IR R I B R P hiiocavericr a piepB e controls

targeting ligand that is incorporated into the

|| posasa] Deendin@noimbiien St Y6 tngséo%gelts%gﬂ be

l\/a?rl ous neans of quantifying the anount o rge
evalyaicd SInE 7o aspay's fpigthe epntemtontlive idsatily eftramsfedatonjEgited to
lipos8Xa&PEBst] ' dn.the exanpl es,. the. . transferrin
oS Tf closntygﬁlte%g‘%&lrok g@g%&rr@léér 8@?{1 %@%lieﬁﬂ‘%h?g&’%WE deagplyzed by
SDS pmpb@mnpargdﬂoghatni onatiéep@iern 38 BRI RS transferrin
f%lﬁP@%E} tcgl%.llposome conpared to appropriate ’
¢& tom$or-st §48en, theelegtiophoretio nfigiatien pHeoni gatedanestsirin i can
also KeQd¥ngiated ' e eval uat ed..usi two assays .
% for t h_eedptgrﬁég ﬁ?ﬁgn o?e%%} ecﬁtsl%%'@a@? f’?&éﬁﬁgl}ﬂig\lﬁpﬁﬂ for the'identity
of traggfajringatlipdseroed dapdeaietnedrisigt EVISA Rgc@hREL égﬁg‘ﬁgxﬁgiaﬁon that
y

Laration.of .transferrin the |iposone as anal yze
demolbitt&s specific blnc{mg of anti-transferrin antibody to the targetedyliposomes. The

concentration of transferrin-targeted liposomes can be measured using colorimetric protein
quantification assays, such as a BCA, an assay well known to the skilled artisan. The
skilled artisan in view of the teachings herein will also appreciate similar methods and

others known in the field for determining the amount of a variety of targeting factors.

[0338] Briefly, the amount of transferrin in a liposome can be analyzed
using the bicinchoninic acid (BCA) assay reagent. Copper (II) is reduced to copper (I) by
protein under alkaline conditions. The copper (I) ion generated forms a soluble, intensely

colored complex with BCA. The tota] microparticle-bound protein is measured by the
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SDS- PAGE can be conpared to the mgration pattern of
purified conjugated transferrin, e.g., TF-NWPE. In
w@dwsnyary the el ectrophoretic mgration of coPgTIYS1086€1008650
transferrin in can also be conpared to free
transferrin reference standard. Additional support for
the i dentlty of transferrin in |liposones can be
reagipngg r@é@m&"}?laﬁ"{j’uEL‘P@NCl‘%p&ﬁe@eamS@hnsgmlaWGhﬁlmBGIAateagnmts Once

|§ bi ndi n ferri.n

coldy P g ARSI E Py RBRLGLS e Shietel Bl s e
mez{shrddr@a&fc@hbﬂometraraggt ed | i posones can be neasured

using colorinmetric protein quantification assays, such

..k toth killed artisan.
The sRIPEd dRspEk e IR mEHT. ghe SoneRERomaf g5 erech ind
inc¥pbratddl ig %eal 566k 38 be H0nk %omtﬂﬁg{@lﬁp E{b&ta vhit Ig%ﬂ]?%m about

inthe field for determning the a

0.5 @fg/mhmg@louh@ofr@m?rfmm RBABA]0 Rigief do)aboﬁﬂﬂéo argzﬁmntﬁdl?’ﬁ about 1.0
t

megfI P 3hi e ol yBeR] T SSy fo Sy ¥Zser@s/§§'e$r8@.qb$uq 0

mg/hadd absht @ ﬁgﬂﬂebr frbth al%upf LSRRt R ltfﬁé/

condi tions. The copper (1) ion generated

sol ubl e, intensely colored conplex wth BCA The t ot al

m cr ofafdl cl éflmei/ﬁpfrfpmcepn iy eeryrivapartast lrblymdlhngmaasfbmrto the

a cle sipn with.the

s SROVRTHI 5, BLEPRIGLL S RRIE8A PRl Bt
Tf 1mamth1:xand:anﬂigét$1 vedyeoff chemieetizhig the hpdis@hie@ N Vit 4 Mens@lo®methods
f IS nmeasured. spectrophatonetrically 0339] I n sone
or dStFGaRIREHEEc 1otheonte vaHbe dnpwn t%thssp@@tl 1y thejagla A method is
ICpLiggor porated in the |iposone will be fromabout 0.5

ng/mM to about 5.0 ng/m, fromabout 0.5 ng/m to

about 2.0 ng/m, from about 1.0 ng/mM to about 2.0

mg/ m [03141]om a\Ub@nS the @lipggomie dontadiponsriin rtgé fdmc fcrncmsntent of

the ﬁ%c]s% may Sqr ei(alélp%g?rm gb&lt 5?6 l}ﬁg{[pa{, m@ d@/lﬁt{s 9.4 ng/mL to
aboﬂhbplg/nﬁ, 9. Zml%ihL tb@B4@12 Iga1r, 028 B/mhab rab&lt' 104 ugﬁ‘?ly s

nportant in ndlrégmtransferrlntothe surface

g/mhﬁ%ﬁb%lllwmfphgﬁef b to pheutfarg/ind., Ddnig/ont terabowif 1.5 pg/mL, 0.5
t T t
ne/mEROEHER S RE IR RAURTI B 5PN hesfeoRHae 0 vhefy- o

abowut lnﬁm‘g/mLof rret hods for determ ning ferric ion content
will be known to those of skill in the art, one nethod

R 2 = AT e -
mayrﬁisb l&eahafa‘éferﬁé@'ﬂ? |t}?ear ke PP tre Gt 431/ tgﬂlpergtu%) Otfle motic
pressure at a g1ven temperature depends upon the molar concentration of sugar (sucrose)
solution. And it also depends on the total ion density and the size of the molecules within
the solution. Normally osmotic pressure can be measured using an instrument known as an
osmometer, which measures osmotic pressure in suitable pressure units, as will be

appreciated by the skilled artisan.

[0343] In certain embodiments the osmotic pressure of the liposomes,
particularly the targeted liposomes and blank liposomes, at room temperature will be from
about 310 to about 410 mOsm/kg. For example, the osmotic pressure may be from about

from about 310 to about 400 mOsm/kg, from about 310 to about 380 mOsm/kg, from about
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about 3 ng/nL, 0.25 ng/nmL to about 2 ng/nL, 0.25 ng/nL

to about 1.5 ng/ni, 0.25 ng/nlL to about 1 ngy/nL, 0.4
worguoaitie® about 2 ng/ i, 0.4 ng/ni to about 1.BCTHYS2006/008650

0.5 nmg/nL to about 2 ng/nL, about 0.5 ngy/nlL to about

1.4 mg/m, or about 0.5 ng/nlL to about 1.5 ng/nL.

342] The lipo | udi ta ted
320 1 il PO DS, T Hm G b bt SET BT 2b o DGR L0 to
aboﬁ%%tnllésﬂ?f ?ﬂéﬁleab%ht 81 YoVt ﬁmﬁ 5‘%% fr IR AbORBRDItE about 370
Ssure a gl ven tenperature en upon the nol ar
mOﬂﬁ/chge abs1aBHo mMm/Klggabou(t 86@ mma)/Kgoahmm aﬁo m&sth/Keg, aliosip370

de ends on t ion denS|t and the size of the
mO B@QUW@W&? ‘Fﬁ%ggtorloﬂ’fnl tgmpe W?’ﬂil |y osmotic
pressure can be neasured using an instrunment known as

an osgBgRt er .Uyl aR BEBsHEARItRREGIbRE 882U @.4 tonditions for
suitabl e pressure units, as will be appreciated by the

storage, prepdredrfos mms[r@msf}nd/@r g eftrasmditigne Hibeorngtie pessure may
s DL oPH T334, o P 05l 8 oo

paﬂlcﬁ[ﬁ?‘@lﬁtﬂi dwkdolciabel \i/i’tl@ fMeakeidts 8o'lxﬁlﬂidhsaab delslcrl%éd)hﬂam For
g or exanple, the osnotic pressure may be from
exm@bbu 6Q For0ards/k810 to about 400 mOsmi kg, from about

310 to about 380 nOsm kg, from about320 to about 360
nfsnikg, fron1about 315 to about 375 mOsni Kg, from

phion G Aining7Gompesitigns f r om about 315 to
about 370 nfsniKg, from about 320 to about 370

3 40 ﬁ?]ﬁbo uf e§é5 %f g%gf{l@n ﬁéﬁﬁﬂg@mﬁg 2%11@%1 458 lal%?&i"@on%pounds

inteh@saiol eﬂfﬂﬁﬂsifaﬂ:lbﬂ to {rﬁBAda}alijmdhe cdiree Méthbnap& mm@diy terfﬁmsy, safety,
descrlbed herein

it
and gsgmancs @t ﬂBi‘ht&dReéﬁl?tRfaY?Ib%g%?Fé’? SP%%%% iy to use a drug in
! ! SiblIfgRf d
e e
stabilityrovepiiing prte il comet b@ccparstandulgaarantené dpleng mnufacture and

. .associ at e t he vari s G2 ons as
B R e L
conﬁ’lfstehﬂ? hibhCRALB h P HlsECAREsE tﬂ&ﬂ&hh@é’tﬂ@ﬂ adBeE eea@flsns in the
hree mai n requirenments for drugs and | abel e

mdxymmtsun dehoimthe @msraémna@lqu; Jihrerghent the hﬁmmwfom%nug or labeled
cmrigm)am eg %ﬁ’lg{g@ga Ot that hlgﬁr ﬁ%ﬁua@;ﬁ‘ﬂ %ﬁ’anl?ifaf:tlu? <A d?s%flﬁ%d mget the

u e proven etrficacy
sanfestRidysdstab ﬁleqhbdludt Yhat Enitisley I&Ccdwetgrelgnlatory approval. Thus the ability

to consistently produce drugs or labeled compounds of high quality is necessary for

producing safe drug or labeled compound products and drugs or labeled compound that can
be routinely and easily manufactured and purified are advantageous from both a
commercial and a safety perspective. Where, for example, efficacy of a labeled compound
refers to its ability to be useful in the diagnosis of a particular disease or conditions in
conjunction with the particular diagnostic methods (e.g., the activity of the labeled
compound (for example, ability to be visualized by gamma counter, etc.) is not impaired by

an unacceptable level batch to batch or during storage.

[0346] Described below are general methods for the production of the
compositions described herein that can be used to consistently produce high quality (e.g., of

high purity, homogeity, etc.) targeted liposomes (and intermediates thereof) and blank
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therapy is undermned if its quality (e.g., purity,
honogeneity, reproducibility of dosage, stability over

WO 20ve/0996L. ) cannot be consistently guarant eedPC/DE20096/008650
manuf acture and distribution. Methods of production of

drugs or | abel ed conmpound that do not assure
al so increase the
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di agri83#8lc mée hadicules, the suctinimaivt esters bf O () cArBHS)1R Geid-
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. d (f le, abili be vi I'i zed
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B Boscr s bod bt o are g enePlis dbalbidionane

[ 034 .
CompRyiRistas dascsibed hereun @msliplidi-omstaglﬁﬁgcd’d'tr]lﬁﬁﬁitﬂﬁ% i@iu{‘bé PRpared
e t onsi st ent roduce hi alit
acco%cgﬂ%g)’ th%?feﬁ}ilogcﬁ d%ﬁﬁrﬁ*eé"ilexﬁ ggqg{lﬁodéﬁ@ti%ng g? @gs@{iethods will also
be apriapas ones skiled attihe! PBALALRT LRELE %thgﬁ]sdlmowg}stﬁtﬂé%skﬂled

bl ank| i posones. These nethods are al so repre

artisaRaYRe Hecs] ip;}lppsprmi: fsmatior{ fomdid canpominoE. A)soRieskich, stirring
' esters ’

i . _[0347] The .succini l
ook B0 5 LORHTL The piee i el
2004411420, dné cxaseranet hicithrd e RO AT AASLIL Y ¢ Sfirery

phosphati dyl ethanol am nes as descri herern

usef component s of phosphol i pi d conpl exes such as

i potﬂgﬁgﬁ, pﬁ?@ﬂgﬁhe geresplraethods deseribedrigraiarinelaging e e
Exangies, & io8udidle WRESES BbWBh s BRL YIB! S LS BESPALALI ON 4 o

of these PE derivatives I's descCri
of threthproldrydicentairting copp@itinti(0p, pid @ixseek MO csNEning

tioned viously. [0348] In particular,

comfitiond SH T80 res Shd et aiiq espomroaruiseptivet horin
aci dderivati zed phosphati dyl ethanol am nes and
PPoduthiohlinganbpyy! i ¢ acid-derivatized

[0350] Production method A is depicted schematically in Fig. 4.

A: Production of N OPE:SuccNoPE:Additional Lipid Mixture (Intermediate
D

[0351] The succinimidyl esters of N-(w)-dicarboxylic acid-derivatized
phosphatidy] ethanolamines (SuccNwPE) and N-(w)-dicarboxylic acid-derivatized

phosphatidyl ethanolamines (N @PE) as described herein are mixed with additional lipid(s)
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phosphati dyl ethanol am nes are al so useful as

conponents of the |ipid-containing conpositions as
waemenidied herein. The |ipid-containing conposPCT/U806/008650

can be prepared according to the nethods descri bed

herei n, though nodifications of these nethods wl|

al so be apparent to the skilled artisan. For exanp

((e-gantiloass Olﬁmmh?@ﬁl@lmﬁ@f\ﬁh(et&a P(He.gs KPMIPEW DAPG, Sters %yplblégomyehn
oo BB R SR 1 RO B, o

dis@lved)in Asuitdbly sobxeit . &, ethsndd etS]BlliG)Hedllbmf(hinS.isd@adSpyleQm, etc.).
Pub. No., 2004/0142025, the contents of

ich. .
Therpspeusy of e SPIYERAS 8ENBIHLF bietUhwy (v tpil Ylﬂﬁ‘fwc’ﬂg‘@ In certain
enﬂg%%ﬁggsHﬁﬁlgﬁtqgwgrgeneral met hods descri bed herein,
I nclu in

arrpl es, to produce the targeted
Ilposones al so enconpasses methods for the production
of thp362her Thq;‘Bu:chmT’tEamm NgPE onpbas ctascrmbed(m tlog preceding

Dt G GE BT g e B BT e ey o B iethods known
to tggﬁﬁﬁ%fp%q her e%uc@ﬁ%@ﬁ%ﬁ%%tﬁg%ﬁ is%ﬁ&]cogfbggéiﬁé 8&Bribed

e ict schematicdlly in Fig
her&lh dohtihie pwaluonﬁoﬂ\b\ﬂ:tﬁe SugabiviRfosbdds bndimérnledpite threoLisleould be of
Internediate D [0351% The s i mdyl, esters

suf IF%RUHIIT%W%GEG]@& OdﬂH@MexﬁéYIF af%ﬁf?és‘wﬁa?fﬂwff sufficient purity
andq{o:ﬁg&ghé 19 3531 GRAGEAWRER) or g %Qld 11§é%’)fbldﬂh€%ﬁf¥%¥tlrdt{bn of the targeted

eri'vati1 zed phoSphati et hanol am nes (N*PE
lipatesies idiadivivkratsi andan econrcande wmhrgoad diborgoryl practice (GLP) and good

lipid(s t one phosphol i pid(s) (e.g. PC
ma. %fg?g}“f(‘ %)&ﬁgél‘%dgﬁl@)) n SPI, sphi ngonyel in,
phosphati de acid, etc. ) and at | east one other

addi t yo»33] | i Pitdrd @ Qid.ltldiﬁphﬁxatsﬁ (il a)i)htlohbllelﬁ ok 98 loved
in a suitable solvent (e

phasphelinsdsd isyserl %mm@pa@mer h the R:hoyphomgi %@ﬁp o§phespholipid(s) to

othag%d\éiﬁq 1?}}}9@2 [5.abo 1}/ 2e ibg&émh}% e ] Vgtlotq(qf\ﬁ’?e S\Sc%yaa%P]i gegi‘}/:itwes to the

phc{sgﬁ&ﬁildsﬁb oSN albel:t Wﬁu@erd 12880, eﬁ%bbtemlévmtmeto 6:94)

ecedi ng paragraph can_ be ared and_pur
of e tofaneosishipBEoRa IS OE, - NeTHde @ﬁ&wmspw&pld) For

AL SR 3B S 00 MR P 050, e

for@&amble 17ahges AMHSINGSDORE, 681tink rmm(}rmm 684 2trigerf i) and 607mg

shoul d. be of sufficient purity and honmpgeneity to
of phosphaiipedsyn e of §ikWFGet ed | posones of suffici ent

purity
B: Production of Drug:NoPE:SuccNoPE:Additional Lipid Mixture

(Intermediate 2)

[0354] The NoPE:SuccNwPE:additional lipid mixture prepared in step A is
then mixed with aqueous solution (e.g.,buffer, etc.) containing the drug or labeled
compound to be encapsulated (e.g., anticancer agent (e.g., oxaliplatin, topoisomerase I
inhibitor, vinca alkaloid, etc.)) to obtain the drug:NoPE:SuccNwPE:neutral lipid mixture
(Intermediate 2).

[0355] Where the drug is oxaliplatin (-OHP), the concentration of the

oxaliplatin solution is about 8 mg/ml in an approximately 9% sucrose solution. For
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and honogeneity to fall wthin regulatory guidelines
for the adm nistration of the targeted |iposones to
w0 pabswydeml s and i n accordance with good | aboretDU§2006/008650
practice (GLP) and good nmanufacturing practice (GW)
gui delines. [0353] Wiere an additional lipid(s) (in
additional to one or nore phospholipids) is used in
exagpid itireatonoentetivh of pealiphaiypinohé faighied lwsomt ioabofit 0.8 mg/mL +/-
Oo}ahosphol i pid(s) to other additional |ipid(s) is about
1. Amxing ratio of the SuccNoPE derivatives to the
phosphol ipids is fromabout 1 to about 12% (1:99 to
12: §8)Pr08ﬁctﬂ910&tD1?i1261%10% g&ccﬁ\&uﬁE 94cid1 Jll'qup ,‘t,_,_ osome
conceNMtratrTor TatrT o ol (NFRSTNGFE T LU \\./
{Rhreaptdihierd)d) . For exanpl e, exenpl ary rat| o include
50:45:4:1 (e.g., PC: Chol: NG PE: NHS- NG PE) , V\,here for

exanple 17.5 of NHS- NG- DOPE, 63. 1ng of . NG DOP
312ng(BFokn %ﬁﬂsw §ﬂ<>%®%1§>ﬁ@qhﬂsnai élpildqml@u@f(lntennedlate 2)

ol i B BEARRLARR P AL T S o g

formbhiee vaPE SuccNwPE: addi tional |ipid mxt ure prepared in
step. A is_then m. xed with aqueous solutio

drug N OgPE ‘BN EE additiqnal élﬁtdalilnﬂSﬁ@e méermeéigﬂteo}) IMefbpdspnd
conf(:]ﬂmﬂg M%ehﬁnﬁﬁg?%@ﬁ?&ﬁ @ﬁ%ﬁéﬁd %vaqo?ﬁ%% a%ﬂ%éang ernatccompllshmg

opol Soffer ase tor
thesl dkapls (are‘jwele‘eUn:de)éto&cbbjbﬂie&ikﬂleﬂhetlsan and are also further described in the

N L e
met‘B@ﬁ‘sC @"S rBkdRN0k, 285879X e@kbr@hﬁ&éd%ﬁ%k&&ﬂc%rin itS ARRHD. &eneral

i n an approxi mat % sucrose sol ution.
hpqsgme pmﬁulc@qn mhthodosiwbras rsanple hydrfatio aleittpldatnd ethandlfigjection
ed i os i 5. about . 0. +/- 10% C
met}% W’%ﬁo %ﬁ%%a%%éag&gé% \Rr]g’fé{n,&ddl tional Lipid
Li posoms (I nternmedi ate 3) [0356] The
drug: [ds8 CME%@Q@E SO0 PE REd iFhat Ui #ch—‘hposome formed as

(Intermed| ate 2) obtained in step B is then sonicated
desmbeslta:pr@d tha dxomded by sizw apd thetdrog NofP B: Beccdlol REeadditiamal lipid
E;additional |ipid |iposone

. f .th
hpoeglirq%n & egt g)pgj)na ﬁ dirafjon can then be used to concentrate the

liposome solution.

[0358] Where the liposome contains /-OHP (drug), DMPC (additional
lipid/phospholipid (neutral)), cholesterol (CHOL, additional lipid/neutral lipid), N-glutaryl-
DOPE (NG-DOPE) and NHS-NG-DOPE, a liposome with a mean diameter of about 0.2
micrometer (200 nm) can be isolated. Similarly sized liposomes can also be obtained for
liposomes containing /-OHP (drug), DSPC (additional lipid/phospholipid (neutral),
cholesterol, N-glutaryl-DSPE (NG-DSPE) and NHS-NG-DSPE. Exemplary target amounts
of the lipid components are, for example, about 40 mg/mL DMPC (an additional
lipid/phosphatidyl choline/phospholipid/neutral lipid), about 20 mg/mL CHOL (additional
lipid/neutral lipid) and about 5 mg/mI. NG-DOPE (combined amount of NG-PE and NHS-
NG-PE). An exemplary ratio for the lipid components is 50:45:5 (additional lipid 1 (e.g. a
phosphatidyl choline)): additional lipid 2 (e.g., CHOL):NG-PE (e.g., NG-DOPE + NHS-
NG-DOPE).
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conditions for perform ng sonication, stirring and
evaporation and neans for acconplishing these steps
wW@e@oned1b9 under st ood by the skilled arti san anBICHD£2006/008650
al so further described in the Exanples. See for
exanpl e, methods of production by reverse phase
veS|cIe (REV) nethods U S. Patent hb 4 235 871
i s 9f By by Ni : kg L AFHURE |
i cINon nethods such as S|nple hydratlon
né?%%@%ﬁgﬁége Igﬂ0| i njection nmethods, known to the
skilled artisan, can be al so used. [0357] The drug
: NwipeB 590 c c NThPEnaiNivP ESueb N PB4l ditl apeBlsie lipossmdfoased as
escri bed above is then extruded by size and the

descrlg%@l KEPE caly Swmhpéuw@mlwﬁam;‘h ihg |‘f%Ig13tFT}ﬁ)f§6ﬁ% of ghoice to p;oduce
f
the dr%%mgg{]]iﬁgﬁ tl\?&z):ll%ﬁ g?ﬁ 10%(&1 11 (I f1 & slomltelrsglt 3) o&eltr%g@as%%qgrégf ﬁ

liposokigdpsone cont ai ns / - OHP (drug), DVPC (addi tiona
|'i pi d/ phosphol i pid (neutral)) chol est er ol (CHOL
addi ti onal I IPI d/ neutr al utaryl -
a

( Rpgenief @taisrgegng f%&d&@ G g hfuacmhzatwn of the
1ntemlfé'gga'ﬂ§%1;g6 oﬁ%ﬁ?ﬂﬁ%ed@a‘ci?)’}gféﬁ 9&5‘% tﬁfg fggtgg éﬁ %ogrg)ﬁg}ge% by covalently
bindingthatangdinfdhctbi mc&mnﬁ@PEmjtraamiomgf/thﬁd‘Ecmdﬁidg) moleSP@ith the

di tignal Iipid/ phospholipid (neutral), chol esterol,
fargetﬁg ﬁ?}%rﬁv B P PERIE AR RSN pEpimid @%ﬁﬁpsa?rythe

exposggggﬂp%g %E’fﬁiérl 59&16 g&g}?thg e%ﬂ'\g%xc?f‘ﬁnl ggfl Gl éll’wheﬁer the drug or
labeletl |cpmqumhbs r@haatpsdlyttedoin tid intetiph oStk dipbgimi¢)ren be abvalently

modifedp i R e G G N BB ST A TEAUREN of
phospﬁgf' ﬁ@%?%I%TE @c&l’@n d?[(at%l ong{ <¥f1 thé a!(lj'gef{n?faétgr tolthep' d

hposoﬂim&ilatm thd foshatidnne)the d@@fN(bPE*T@LNb'PE' rﬁidﬁlc{n@l pid liposome
CHOL) : NG PE {e.g., NG DOPE + NHSNG DOPE).

(targeiod dpgeamen of Drug: NWPE: TF- NWPE: Addi t i onal |_| pi d
Li posone (Targeted Li posone) [0359] The drag

aoolriBha | e Sperih B ndel Bifop RERO TR, IR, Ry

carbotih mdlaﬁl@ﬂhe"@lcﬁN@JRB asQfes&fUédﬁlereﬁlﬂlsﬁhﬁ&mmiéﬁlﬁ If the targeting
drug: N\WPE: TF- NWPE: addi tional lipid Iiposone (also
Factor a$ & RBHIOLBOBR(S), His ATkizp GEQUEEP) 10N b igetipg factor is reacted with the

succinyl carboxyl moiety and forms carboxylic acid amide bond. Conditions appropriate

)q

for this reaction are further described herein, including in the Examples, and will also be
well understood by the skilled artisan. The skilled artisan will also be able to modify the
reaction conditions to optimize conditions for particular combinations of targeting factor

and liposomes without undue experimentation given the teaching herein.

[0362] Various targeting factors as described herein and known to the
skilled artisan can be obtained commercially or produced by methods known to the artisan

of ordinary skill.

[0363] When, for example, transferrin is selected as the targeting factor,
transferrin is can be commercially obtained as purified protein, for example, from Celliance

Corp., GA, USA. Transferrin can also be obtained using recombinant methods well
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[0360] Attachnment of the targeting factor (TF) (e.g.,
functionalization of the internediate |iposone

W@ bovbevaredi ate 3) with targeting factor) is  PCT/US2006/008650
acconpl i shed by covalently binding the targeting
factor to SuccNWPE by reaction of the succinim dyl

nmoi ety with the targetin factor Thr.ou appr.opri ate
undegiad 1@ ﬁhec%@m @h‘éﬁ%ﬂ%% P et (Fyr 580%15\5 bfjgk eulcaryotic cell

(Cl-ﬁz P@ﬁ 9eA9 uhdle’? S8 aﬁ&@rﬂrh&n%togftélﬁéd fa used in the

a er, ere e drug or 1 abel conmpound
targeﬁeddtpbaqnﬁed 1ateetﬁen its amemlmtoeﬁonns A{temla‘avetly,rxa@ted)hpommes

be covalently nodified to for. ar ge .
incgTRevghE AGUITFRIHTRL CPEHEER DO PR PP ags Susit 15 feaic citate,

1ror?ﬁﬁ§ ehatiidtc. abheaelamRasd i dsoMePRcorfr@ e Wi R kraRsferrin

e'targeting factor to the 11 posome results in the
derfvetinat lippeoro€. t he dr ug: NWPE: TF- NWPE: addi tional |ipid
| i posome (targeted Iiposone) [0361] More

ot MPRILaY LAl TR e BRY AR B B SRRt s 2iBeidBer i

exabf)l€iaBoutD thpmel t@ﬁtﬁéﬂnﬁe ($uc}|1 fin taﬂﬁ@uﬂitaﬁ(gﬂﬁ bagppraptige fhram
an_am no group(s), the am no %roup s)._on the targeti

exempiary targaied HReIosss qonfauing aba Qumg/mlclaw&wbowoel M¥cror
aniul SEITE NEPIRE ot bl BERE paRd E‘%J‘%@?

herein, including in the Exanples, and mnll al so be
wel | mmlié] st oUdonfurtchena:}izhﬂiduecdf the lipssme (Tlhtermédiatb dplwith

artisan will als he reac
R e SPe TR ART PO GBI OHE-EoIDRSP C egreuling liposomes
can“fﬁﬁ‘itéhﬂﬂt hORsthef pird ﬂ%siﬂﬂn@tﬁ@dﬂfno@di‘ﬁo'th&‘é&ﬁ HEiS iR att

undue €xperinentation given the teaching herein.

1nc{udm}109¢amrléi@stmramg%nodhgesmabctctiﬁelaspm pilhtheshdessiiped in
skilled arti san can be obtai ned

co \ﬁnt Cth§
15% % APy ~ofPPrioduced by met hods known to the
artisan of ordinary skill. [0363] Wen, for exanple,

t r ansf@36o] n [ W}&a@é &&ﬂ@dsc&ﬁe ctdiﬁalhﬁf @HH Qﬁlgug)aDMFC cholesterol
transferrin i commerci al |y obtained as

(CHQED-fN- ghltwbPQPrE (N%P%&Wéff NEJIEE # fiBerosecsitya mean
d1afﬁbe‘ter ﬁg@boul-b%@siﬁ%f J}Slaexct@%b@& S92 Rfcr 91‘;3?6'1' 'ﬂﬁcg)uy ?dt) H.\?l {0 gatbout 200 nm)

reconbl nant mellun erstoo in t
canthye iwslatred. Pimdtatyotddclimabined &ncdda he attaingd fdryflipasimep containing /-

ofiHSRidh b, elestral N au R v GrieteL i vlsdWsipseE.

the targeted liposones in either its apo or holo

forms, [03‘&7! er nptddvetioh oft e BRES6N lip RBEREBS thd M Bkaibed method
apo-transterrin can be treated wth ferric conpounds,

(reﬁr;ur@ﬁ teafprcenvangenet g production method A) reproducibly produces targeted

liposomes of high purity and homogeneity. In particular, the targeted liposomes are
substantially free of the non-NHS starting materials (described herein) and by-products
(e.g., acylated urea compounds, etc.) associated with the generation of SuccNwPEs. In
particular, preparation and purification of Succ NoPEs prior to liposome formation yields
liposomes (intermediate 3) and targeted liposomes substantially free of carbodiimide
starting materials (e.g., DCC, EDC, etc.) used to functionalize NowPEs to form SuccNwPEs.
As mentioned previously, drugs and labeled compounds, including targeted liposomes
incorporating drugs or labeled compounds, which are intended for administration to

individuals in the course of therapy or diagnosis, must necessarily be of high quality.
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iron (111) chloride, etc., to produce targeted
| i posones incorporating holo-transferrin derivatized

wo eesonte? [ 0364] An exenpl ary anmount of transPEr/DEW0&608650
targeting factor is, for exanple, about 2 ng/nL
transferrin. Such an anmount woul d be appropriate for

an e ary r

o/ OB, ” SEERALE e R R SRR TR mellte 1) can be
treatblEwiRGE: ﬁ@gﬁbm&b fmLNTipi6 fmiNGrPEmAdinyHF-NGPPE)Further, this

0365] Upon functionalization of the |iposone
lipid(nnixthere mesdi et raixgyl Wikht aqut:wsg@mtwg tp Zurnd [iRRSOFEscoNtAEnS
above t

comPpg ot Tt REmERpH Rl Lo BRERTE ma DETEAEH prBlhce o
lipo§tRhd RS IaHEMN Obﬁoﬁdlmmeafqusdﬁslsblwtlbntrm iacltide a dolgudilaigled

those purification nmethods described herein,
compeaind.cul arly those described in connection Wi t h step

C, above. [0366] Wiere the Ilposone contains Z-OHP

N- gl ut aryl - DOPE
%&ﬁ‘)”%@-’% ro, 611%5@@@%0& osome with a nean
di aneter of about 0.05 m crorreter to about 0.2
m cr opoBégyr ( Ehodictibh nrethddoB dbdepict@DEhampticadly ib&ig. 5.
isolated. Simlarly sized |iposomes can al so be

obt ai ned for |iposones containing |- OHP (drug), DSPC,
cho\.eBtehution Nf Pruz aNePFspditioual bidy Lipesome

NHS- NG- DSPE. [ 0367] Productlon of the targeted

l'i pos by

oF SBR  aAR SRR o RS AR fiaucea by
dissBIvRSHIBE BddidbaA I RMts! dnﬂQWH’ﬂEih Ofuibibisobwent (g, a¢thlanol, t-BuOH,

honogeneity. In particular, the targeted Ilposones ar

chl@ﬂf@mawoplapvlythfer,@@ pHlispersingdhe Mssltat sp e Ithaft wpegssol ution
ed. her C
orr PR ARG L ARG, 6o o Rl pcaoncr

revé@be pUGE DUELS of 1hR rBsillthhicdibpksioPfoepanhallipesora drug:NoPE:neutral
purification of Succ NWPEs prior to |iposone formation

lipige) e [Tl lippywososobeion mmebmmcamtéa@ bﬁahldraﬁ&wg@fled
|i posomes substantially free of carbodiimde starting

nl\ll\:;:’E; to?gﬁ (e. g§a gcw%&sa%ré rf)thé'ﬁg%soh&s CHDGE R)‘&ﬁ&édzl%’

orm previ ous
revélEéififasanekitla REWY netigdqUnglLaténn Noudj23§,87 da,rlgectrpdrated by

| i posones |ncorporat| ng drugs or | abel
refeppiceh GF eouirh BT ISPOER PR ol POIFORDS e ST Pidration
h quality.[0368] Optionally, the

methBad DR é%ﬂ%hro? E‘Aé&tu]ph Eﬁ%ﬁ&% Gh pdbRINOS. S, M St
lipid m xtures described in A (internediate 1) can be

necessari
[0372] In order to stably retain the NwPE(s) in the lipid bilayer, the

NoPE(s) can be prepared and purified, and then NoPE(s), together with the additional
lipids (e.g., phospholipid(s), cholesterol, etc.) are used to prepare the liposome according to

methods known to the skilled artisan.

[0373] As a non-limiting example, additional lipids (e.g., one or more
phospholipid (e.g., DSPC, DMPC, etc.), and, optionally, another additional lipid (e.g.,
cholesterol, etc.) and at least one NwPE are mixed together and dissolved in a suitable

organic solvent.
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treated with targeting factor to forma lipid m xture

containing TF-NWPE. Further, this lipid mxture may be
woreovedossd h agueous solution to forma PCT/US2006/008650

| i posome- cont ai ni ng conposition. Finally, the

| i posome- cont ai ni ng conposition may be treated to

pr oduag a lipgsone fornulation. Optional I%@
aqueollS78b ut Mawrady afditipurl dipilsdreg Phespha Idéﬂd cholesterol, the

d
B ALY By NG VB DO NELRY By 1. o
e*(ampld:la‘goutﬂ 1:A abBobtladt, elesut 6f9: D{eug; DNIREaidl clidléstaad, 50: 45 (mol %).
Li pi dSBtl pQsone 0370] The targeted |iposones as

Thejeaniant Hleﬂ‘é@%% BRhPIPLRioneT i 6]d1el23€&01bt§mdi5 depexampe, 6%
|
e AL SN old P, RO st e Lo o

oxaiplatih,in dh S@eI08s BEIREM ETHe@SbIPE ant bs M dilt DBMOIY, BaRULEDBDIY to
solution optionally containing a drug or | abel ed

totad Yrisloromtent. aRer eXHBw )(ep diopoheiuh § mial Vo e B AR melie.gbout 1 mol% to

| e o
Y18, BARES 5OLE) 0 AP\ BBl ks
mol% oD staome 431@61%, laboutriayioldé tocabpae imdle dbdy 1 mol% to about 2 mol%,
sbal SE0AE B b eus B9k Sy 8rus | A o aireolts t about
8 n{oRJ%VAbdﬁ?ﬁ lB&cﬁ%( bh St 2RAbIENLbHE: 3 ﬁo% S84 oG OLRRK %%i%, about

by reference). O coursé, general 11 posome composition
6nwﬁ%hdﬁmiéumﬂWerSHﬁﬁhmﬂ%yOIdMnmﬂ2mmﬂ%ods and et hanol
i njection nethods can be al so used. [0372] In order to

st abl ain he NWRE( s the lipid bila

NWPE( g(s3l:7§; e cQ cg?téag oé 0&’ %Btﬁ’ ot lﬁléag cg %%Hpq%gﬁﬁ solutlon can be as
deseﬂm(lﬁe}emt@geinnﬁmamms tabeveadd ptddas@dn mietod A { Sinfllarly, the

phosphol i p ‘%FB chol esterol, etc.) are used to
Sohﬁroep“&rl@ntlﬁethq & ehlabaled spmPeyIG igchdesiba solkempomponents as
¢$&géhhﬁgggrtlsan [0373] As a non-limiting exanple,
tional lipids {e.g., one or nore phospholipid
(e.g., DSPC, DMPC, etc. ) and, optionally, another
addi t [0376] i bipdsc(mesgincorpbmatiﬂgf—é)fﬁr (dreg)c DSPanchaésterol and N-

eluigEta e S eaPE) Eeg]éréﬁgyt B PP et RPBHs o
oxa'hbﬁhﬁ%oﬁfaﬁuﬁg R bg' g%ﬂﬁlt?ﬂféhe% §20 13)(0115;11&1 Eﬂr&ggﬁ)graphy,

rati o of the phosp h0|p| and t he chol est er ol ,
by tlomfiksatinp) by, ultrboantrifigdtjonf etc.) having a mean diameter of about 0.2 pm.

B. Production of Drug: SuccNoPE:NoPE:Additional Lipids Liposome

[0377] Following step A, a portion of the NwPE present in the liposome
prepared in step A (drug:NwPE:additional lipids liposome) is functionalized to yield a
liposome incorporating SuccNwPE (i.e., drug: SuccNwPE:NwPE:additional lipids

liposome), which can later be modified to form TF- NoPE.

[0378] In order to form SuccNwPE, the carboxyl group at a terminus of the
N®PE is modified to form a succinimidyl group. Such functionalization can be

accomplished using the methods described for the production of SuccNwPE(s).

92



exanpl e, about 1.1:1, about 1.2:1, about 0.9:1 (e.g.,
DMPC and chol esterol, 50:45 (nmol % . The content of
WO b@oMRE( s) as a proportion of total |ipid coPCBEOS2008008650
for exanple, 6%relative to the phospholipid. Then,
the resultant solution is mxed with a solution of
oxal i pl atin_in an aqueous .buf f. T ‘ e d N-
RO £ R e i U SRR R S AR d-Nm
' & rehdt@mnahe ptesdnoerlf the lpcsboa to YG
hydro%ﬁﬁ%ﬁ%ﬁlgﬁ?{d% mol % t o about 8 ?}DI % about 1 nmol%to
drug: RRENHPE MOPBtaddibional lipidsdipseweabout 5 nol % about 1
nol % to about 4 nol % about 1 nol%to about 3 nol %
about 1 nol % to about 2 nol % abo[J,ig I.OAf i e 12

ab(‘)ut 8 nol % bout 1 rml aout 2 nmol % about 3
mol % . ghout 4, mol Yon 3bO YpEEREPE: BldRh% lifiokifosome
8 mﬁ%ab aboﬁﬁfteiééeﬂiﬁ@?e%ﬁrlga %Eg%\]o 12 mol % [0375] The

prepaPe‘Elrlﬁ@f%E@fSir%t&f.Wﬂﬁ u@g@ingl fadtet ‘e)cfo_rrnmtptgaffa—i n sol ution
can be as described herein, and, .in paréj cul

I ..as -
NP BDsRE : ddulitiqurab Hpigts lippsonts: Hidte methegdsand gopgrtiops, o 4 rgpstisg are
cont ai_ni ng, t he dr or | | ed conmpound i ncl udes the
as descgipgd fQSrPf%CB}“rBB’ﬁEP‘F?fg’da%’S g@'ri bed herein. [0376]
Li posones incorporating Z-OHP (drug), DSPC, )
chol sgayr ol ARt Tt AHE:NRBPEAINGBORE)s ipesomes gbigined by
thi s" net'hod can be isolated to provide AR s as described herein
prodwxiah inptiatd® cambepwiigg md;f@@%%mgeél. Yying 1pgHnods a

gel-filtratian, .by size exclusion chromatography, by
and khoppde iﬂletsliﬁh%oaﬁt,ls%y ultracentrifugation, etc.) having
a nmean di aneter of about 0.2 nmm B. Production of

" : Melst 1 onal Li pids Li posone [0377]
(ggﬁﬁgﬁ%ny%%cwﬁ?portﬂ on of the NWPE present in the
| i posone prepared in step (drug: N WPE: addi t | .
| i pi 63821 posBredpctien methed i‘@ﬁaél seyddl 4y a’&%a%?saovgr ?@%‘é&%‘ﬁ%
I ncor porating Succ [a:B. ; B&NWE:additional lipid
methmﬁ,maﬂ@ﬁi’aih %40 a%&pﬁgﬂ&%ﬁldﬁﬂu ggﬁqe?ﬁgv\hl c%acégorllaatlg}r )
eg‘ﬁﬁggte%%o@o&@g reptionalNAE¥Etaifidg 28her drug pdbeled copppynd).
C , the carboxyl group at a.{ rgi nus of tt@ﬁlMeEof
Most Sotainlglj thi diggosamndsebiaizedRcEPHP Ay E‘? Gpo* %??étﬁ“
. functionali i on . j £S) Rotdde th duction
impireRdeg. RuSTs Sg Pl RRIAE AR hEpRaus) o procte
oft@%@%ﬁﬁ@ 1 3% a8 netedprivibush, tagdetlipasringepieaaigd by
, DCC, etc.) and Nhydroxysyl fosucci ni mbde..%?Nl—@es &8 EDC
produetiat edthion A héll pe Eserme subtatBly Fepddne FEPSHIErY & ’

DCC, etc.), and acylated ureas. Tn certain embodiments, where SuccNoPE is not

lipo Sﬂc

incorporated into the interior of the liposome, the liposome or liposome-containing
composition can also be free or substantially free of NHS. Additionally, the larger a scale
of reaction, the more a preparation time. The time for production method A is substantially

shorter than production method B.

[0383] While purification of the drug: TF-NoPE:NoPE:additional lipids
liposomes prepared by production method B will reduce the amount of such impurities, it is
more difficult to purify liposomes (e.g., the drug: SuccNwPE:NwPE:additional lipids
liposomes obtained in step B of production method B) than lipids (e.g SuccNwPEs
prepared and purified prior to step A of production method A). As some of the SuccNwPE
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dr ug: SuccNWPE: NWPE: addi tional |ipids |iposone. C

Production of Drug: TF-NWPE: NWPE: Addi ti onal Li pids
waoewoeseared [ 0380] After step B, the drug: PCT/US2006/008650

SuccNWPE: NWPE: addi tional |ipids |iposone prepared in

step B is reacted with targeting factor to form drug:

additiopal |ipids |iposone. The nethods
is hﬁﬁlg o&;ﬁ[fh,rtp 5 n'fegpr ?fﬁée ligegomiasi{e.gr, ehmlcdlaﬁﬁfdlyb@ﬂerff@lﬂctlonahty
ﬁrtm t
180 ﬁ@ééiomgﬁé i t | 1‘?(f nr%(fc&g& é& %n \é(ggéqrg@tglg)fﬂctor) it is
hkelbr tbaU@rgemd Imestroes IBep;&Bd be pudubfibethefRRE £BRGR '?15{/%50?96 residual

descri bed herein and knomn

net hods a
&“gépﬁgéamgP@@Eﬁﬁﬁmﬁﬁnpar|son of Production thhods

[ 0382] Production nethod A has several advant ages over
to obtain

g: 83 u@B Bﬂapmjl&\ﬁg%dlg%} C?tl ?I vai aqgel & g}l?lg@ggwggk 1s that the relative

COH(WG@@H%@DHE PO RS in, the Bhhinag: |15"F W]?Nﬂ)'P@gad%F Jl%f lipids
| abel ed conpound). Mbst notably, the sdnes

hpo%cg{l%/ %E&ewnwgqﬁldaom\ awqrptebewhq:myoductsmbﬁ«tthm Aals luyed The
ting materials

relafivenints HPMES tli (?S) a{r«? gﬁg&tlg are[]a e%éﬁ Ugtapmn‘g,foflﬂp@

S gﬁgéor by- produ
uc EM@ENO)Hquadrats Bt@tthl@fmat@ﬁalﬁﬁiﬁ ar
d_| i posones prepared by prg%ucﬁﬁég&{%%gﬁm&’ﬂ}&’dA Thus,

the %Pcp ]% ETFTI‘@@iIf e Suge Fhednadl$oybd camgrolled nréaccurately.

carbodiimmr des (e.g., EDC5 DCC, etc.), and acylated
where SuccNwWPE i s not

ur eaggzd ¢ ggr Vi (}Dr?ﬁ:gc%oﬂll%ert qﬂBésf ugedethe ;r?}@,tgmmnoqrmaof NoPE

i ncor por

vs. SucENePARrOdegch 89 A2 l%%%'tlgh R C(f% S Q[Qﬁ]gﬁ{épa, *Phis

be free or substan aI y free of
reacttl%mbahg@d ta gs ¢<abcanpiétmeﬁﬁtab@nﬁ appﬂﬁmmepy RRLERRNPE Bresent
ne .f or Eroductlon nmet hod

in thg F8soms Pul veimeieErrinian W&Hb@ﬂmntedrétohmtjataa ] 613883] The

low MBition dEichd @t

o TE NAPE: R aéﬂd{?l?ll églfﬁal?‘rhgu buogtge Fiers Liiance o fgsgr fesgned

liposgngd M¢m$uq¢ymﬁ>@ds Borwietilfrone thatged NePENBHL o)), ﬁ{é&hls far less
|s more difficult to purify l1pos

rities
stend }E‘HH ancq ?.péf t&p aegac e, geaimthaxiEo mpligtion.o Ao, kub[seqi&nt to formatlon

ot Ssasts 109 4y 460 Tl ALSEUEL o1 he

reactiopinixtire, thtsemrr&vﬁfg QRGN GPE LA 4 RQRe .9
ccNWPEi s likely oriented to thgﬁ?lntéﬁl or dfast“f%las

othertbyﬁggalllfg%t E,m@y forpnduiringdhe rdantialyl ester functionality

[0386] The liposomes formed by either method appear to be more
homogeneous (and therefore can be used to produce a more reproducible drug/diagnostic
product) than liposomes that incorporate PEG or other hydrophilic polymers, such as those
described in the Background section of the present specification. In general, when PEG or
other hydrophilic polymers are used to increase the circulation time of liposomes (e.g., to
shield the liposomes from uptake by the RES), their use results in liposomes with a
distribution of molecular size-due to the broad distribution of the PEG or hydrophilic
polymers themselves. This distribution increases the difficulties associated with
manufacture (e.g., reproducibility and/or purification) and may also increase the variability
in clinical efficacy. Targeted liposomes prepared by either method A or B should be

superior in these respects.
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is on the interior of the lipid bilayer and
i naccessible to reaction with targeting factor), it is
wo pdoelogoithat targeted |iposonmes prepared by prPdiUs10061008650
met hod A might have sone residual SuccNwWPE
i ncorporated therein. [0384] An additional advantage
At digoRBIUB IR Pri STE is that the relative content of
TF- NWPE vs. I\I\ﬁvPEMl}%r?thdﬁe final drug:
TF- N\WPE: NWPE: addi tional |ipids |iposomes can be _
cont rl§3%8d ndripidanictret &idtipuiencRbAGELS HinRINAE (Hhich m ay
be uMRES- 1.1;[511% felati Ve grmuni?s of these |ipids are
N di rect v T ef At 8t Y52y Rlso pe prapeved byrmoedifisativin dfipeoduction methods
ardus.c NofPEx aatifle, WEEm & 8860 & ar:ting. materials in step A
of .production net hod A %elrjﬁssi fl]%’ﬁlgl% gﬁ%‘fﬁnﬁndgfpo‘?‘?—m?fﬁaﬁltﬁ ning

compesitpnsINggREoTeting addGortad lipﬂr&h@oh@@t(ﬁﬂoﬁ’]ﬁ?ﬁ%@f’]@ lo%‘ additional
e relative

o 5 ! duction method B is used,
lipid é;(r%)gﬁ)ﬁ%]gr\{t\gss [N\(M%g NoBE dsvgirbelgd eomtppendeviterarpdditiongl lipid
B. This reaction

comp@r@t(kPeRfd tbQJng B¢ ¥od %ﬁnggt)gcﬁ&)(sﬁs (%:ﬁ?poé)g&a inore neutral, one or more

IS believed to go to ¢

ANIOBEANSIT HBQTE legtid®/plodsphdiepi MG RIS SR dns wa&Jlgr 1#1.61%00%% :

It e ripental. variation would be expecte rom
foregdile) bRl A Rtnrllh Sinrremevmerr oroks edditienal lipidsiak @bstribed
h - - . 1 i .

ereidfeg., icholp@tiol of & déiaitiSL ﬁ{ekéé)gg ICOR'\%B] %Swg E}}iﬁeggntfn'egml lipids as

d re-formed |iposone. Wen
escrﬁ- Rediheredn, (Rgpmt {daptping pbnsphplipidir(e gi BCE &g Bﬁﬁ)@;tlﬁbrlj:% etc.), PL,

hinfal t.he reactio pes farther to conpletion
Si 1%@%’?’2’3’2‘8%8% at%fﬁm? iagl?a%}for@w&esu@@m/ﬂiﬁicx (erz.,
cholesieply) mayt e frepadked bl e Jregw .can be
mod'ﬁurti fied fromthe ?_eacl{ri ont%ﬁ%el}?%@qité%%beraé’ﬁg’\% Ay well as other
THRTORE O& Hhenmpshodsceanvistsaier mitiresialiell AHSIn ias/iove bf th8$eaching of
the prRLIR adu t .formduring the reaction.
elp b[Ig gss%ﬁ’ &Xrﬁ%&?ﬁp g?%% %‘é@g?r&?%tﬂffsbb’ g@ﬁt RENGRE fod) vppepresens, drug
or labgledronpohnirogepaeus rhANgk 4 3 used t ) .
Simil?rﬁigﬁce a. nore reproduci blﬁﬁﬁ%gﬁg%@ﬁiﬂ&e %rF%e@gﬁﬁeflﬁcahon-
§ T%’é’@ mupﬁ;ﬂf th‘mﬁmﬁm arcPHESs oy de@&ﬂﬂﬁfd thljough the present
specifivgdibgphi 1 i ¢ pol ymers, such as those described in'the
P . D .
Background section of the present specification. In

general , when PEG or other hydrophilic polymers are
used0388li ncileastin hlﬁleﬁiéﬂfs@ﬂif:Q?bid hﬁﬁﬁu&fapkﬂé&%;%ﬁ ?lﬂ%% first step

. , ield .the |iposones from upt
0 pro&%‘ég)"n I?%tgloi B@ge nggldplg(glrp Arqdupeslomdissaliing tlse additional lipids and
NoPEdinSt suktablk io8ghnet sl hagidue o Lhe broad

“distribution of 1 héﬁ)%‘éé?%?f%ﬁéﬁfwﬂﬁﬁa MePEPOpEe PYFEY and then
modlﬁeﬁeﬁﬁe&h VEdo piiddluse aladditionil lib RN I BRARE NP TF-NGPE 1 id
mixtedl ik clul.hl es _associated with P

ure. Lhis lipid mixture can then be mixed with aqueous solution (optionally containing
drug or labeled compound) to form a liposome-containing composition. Alternatively, a
drug or labeled compound can be incorporated after the liposome-containing composition
has been prepared. In some embodiments, drug or labeled compound free of aqueous
solution can be incorporated in the lipid mixture, formed after modification with NHS and
TF, to form a additional lipid component(s):NcoPE:TF-NcoPE:drug/labeled compound lipid
mixture. This lipid mixture can subsequently be mixed with an aqueous solution to form a

liposome-containing composition.
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manuf acture (e.g., reproducibility and/or
purification) and nay al so increase the variability in

w@bdiosogrbo ef fi cacy. Targeted |iposones prepar ePCTHysS2006/008650
either method A or B should be superior in these
respects. Addi ti onal Production Methods [0387] Lipid
m xt u[0389RNd Ini PARAMEERAALAL, M Pp LIS q(p )&
gay. be used to prepare I'i poSones). %Rﬁ%égo%gge l\flgib%mﬁ%“ep of
Progirtivp anthedBi( de liid istiue piodneathhdism g 28ditkakl lipid

o mbodi ments. 1 pid mixt d
PR AT stbol e TR e SR
2 ligsdeirolcannib B SATHAAER6 R NG IS5 196 E). This tiposome.

addi ti onal |7 pi

CoOntayHPS ARINPYEH orNWRE tHER e N ectragd vattie Nerk %WWSL{b\é‘Qf{eﬁﬂy
i "ﬁdd' :#(ﬂclmal Ei pi d conponent(s)" refers to one or note
*5 8@@9 $ B gheled compougdeo $prmmp pdditienal dipld camgnent(syN@PE: TF-
NoPBigan r ationic. phosphol i pids or
e onb HarT ohe Aoyl hesheRah i rangulge dgiematively, the
additiphaldipad tympeithnt(sENaPEYiHe8RELSi r@;&, [ :
addi tional i pi (}sﬂgs delsll)gri begélhtgl?lclel {@OS@n?nay be treated with
drug:pidpeledkrappandzand drammedified wib NS Yolloveddy TRAst two
different neutral |ipids as described herein, {e.g.,

| I pid . PCs .g., .DVPC,
Lo tO200°7 BRI BB 1k ok B ot o

prodecigon mathdd s ( thedipid mid@uRiReducs@ Y kol i ifle A&iional lipid

chol est er |)% may be prepared by the production
comprgxile?ﬁlg(é)sa.rﬂigg@ Erea spicabdswsoluent\neshy t}aas betohiged with drug or labeled
comBdd L BabiR Sy b5 IR DO S BTt b AL L g

artisan 1n view o
or labpled coparidatues Tbeinalldé hixenat sdli b%oﬁled%%t&%ﬁlé

Sr li
and.. e present, drug or |abeled conmpoun
Com%%%"&h%?eml @lé@redég%wq@ealeﬂmm@nmcanmlsenmeamma with

L . PO _ th t t f th
N e TN N
comppedilipidtatitore, whtB&3h then Heahixal Wiﬁ%ﬁ%t&%@bﬁi’ont’[&] Porm a

Ii | .ipid J['n'.xture produced in the first step of production
posﬁE’t%hcé’B ABIE CHEPOYIRIY Mistpafielp rvduucepdsynt estlivinggomposition
is fortnh@l @GdiviHeR oY E in .a suitahl.e organic |

ls' O.sol v(g%?) npy?ﬁ%g}ur%g%?%eggdcto% HE%}SﬁBf%{?%ra%aén &ﬂ‘beotuﬁé?]lmlon)s
this lipegpmp-sanipinitg eorffosttmnman dulseqeeralgdettiantalwitd R a,nél TF to also

- 14CO nent (s): NWPE: TF- NWPE | i pi d m xture. This [ipl

yield g a)rgaﬁ}og a@&ﬁé CRBROBR S Red E/\T?‘IN Rfidogdaisai¢ditangpound liposome-

contiiRg c&mpbditiocONt ai ni ng drug or | abel ed conpound) to
forma 1iposone-containing conposition. Alternatively,

a dr%g or | abel ed conmpound can be incorporated after
t he 0P8tk omelngofutthémiliemativapasiutii@method, method C, individual

components are simultaneous mixed in organic solvent to form a lipid mixture (C-1) (e.g.

components: additional lipid component(s); NoPE; TF-NoPE or components: additional
lipid component(s) :‘NoPE:TF-NwPE:drug or labeled compound), where the TF-NoPE is
prepared and optionally purified prior to admixturé.. Lipid mixture C-1 can then be mixed
with aqueous solution to form a liposome-containing composition C-2 (additional lipid
component(s):NoPE: TF-NoPE (optionally containing dru g or labeled compound). Where
the liposome-containing composition so formed does not contain drug or labeled

compound, the drug or labeled compound may be added after formation of the liposome-
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has been prepared. In sone enbodi nents, drug or
| abel ed conpound free of aqueous sol ution can be
w0 pwoenpasated in the |ipid mxture, fornmed af tBCT/US2006/008650
nodi fication with NHS and TF, to forma additional
l'i pi d conponent (s): NWPE: TF- N\WPE: dr ug/l abel ed conpound
m xt u m xt.u S u
COl’lllallﬁlé% CWP%S]%?P (aquezujéitg ?l&nw ecge é‘{kﬁ&q (f comﬁ{mﬁ”ﬁ

incluiiP@ QMg uenR tsalution § 1wedpo Sﬂl 1rii 1941 s[a@@@ggc}onhp’blﬁﬂﬁﬁle hposome—
enbodi nents, the lipid mxture produced in the fir
contEpPE PMPPBHYE ¢ANT Woﬂmgltenqorqlély] YpeR dheniing ef ail e starting
COH@; diuced by dissolving the additional |ipid
onponent(s) and NWPE in a suitable solvent) may be
m xed wi th aqueous solution to forma
| i pos[392F ont @injopgormablywosiaiting d{ugddilitietadadonipiopnd) or C2- A, may

trei BBBRER I iy PERURC by Dhe VIS Cr St aohPERRadrupgr ppeled
conPng RS BPYEA \ylllrﬂé(eﬁl%l%lé f‘pcﬁbﬁﬂ & pr’e@@@i '\gge&%'ﬁp@ s,

to forma additional |ipid conponent(s)
addwmaUhmg/cbmpeh@ﬂi(s):NmMu’ﬁENwRﬁhpnmmr)nﬁ’éham: 6@3 includes a drug or
osition, Aternatiyvel t he. addi tion
b GBS RRIRTCl PR TS UL B e RO sl ol B Where C-
3 sk Hlﬁrﬁcaﬁ oMfe! L1di4lE W la(%leh%@ﬁip%%&ﬂﬁg%gﬁe@&%lﬁ H@é&nbed be added
nodi f wi th NHS fol lowed by TF I n sone

to tbﬁ:rbkadk hemosne mwubmqu@nt mapttg rf@mp p wa@edj lp%ommmhgnay be

pergornalgg 88810 %%lrf)v?r{)re?tﬁa 0% d aIO{ zf) dc%iyp 3‘1 b may include storage

oftﬁ@@ppmsaﬂk¢1§bso@iwfom155mdloﬁmﬁel t abl e solvent) may then
be m xed with drug or |abeled conpound (optionall y
i ncl udi gabaqueous solution) to forma lipid mxtu

(wher & Brthppyteraaiive prgBigHan 5Bt pdividual

RS S O BB AT SO AET
conﬁ;hﬁhléntb eaddit@iae pidicompbitnt@iANGPE] or doatponantaddiditiomablipid

pi d conponent (s): NWPE: TF- NWPE: dr ug/ | abel ed cor%ound )
conmqmedt(wb@lﬁ%imgm lehpledepmepravdhe Lapid aeixiire R-h g be mixed

w1t§laglietor]11§?olu§?rfl9 @Hg ralé{ (s)ci‘?nqge (Onmﬁg) Etirrl? ST 1%)”@% n(%ﬁ(%ﬂ?nal lipid

ni

conhSorkR(§BA0PE: @puoﬂamayrtohﬁmﬂg BhgQdr 1htdned @%@@ﬁ@p unigodosne-

i'ncorporated I n agueous solution), this
contaipisgcampositivaDA? pap thempe siikédwith - Mﬂ&e@femlayhmeome-

o 5 s P e o8l ST 508 ot
it SR e et i

purified prior to admixture. Where the liposome-containing composition so formed does
not contain drug or labeled compound, the drug or labeled compound may be added after
formation of the liposome-containing composition (D3-A). Alternatively, where a drug or
labeled compound including an aqueous solution is used as an initial starting component,
the liposome-containing composition can be formed simultaneously upon the mixing of all

the components.

[0394] D-3 (optionally containing drug or labeled compound) or D3-A, may
then be treated to form a liposome (D-4). Where D-4 does not include a drug or labeled

compound, the liposome will be an blank liposome, as previously described (e.g.,
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conponents are sinmultaneous m xed in organic sol vent
to forma lipid mxture (G1) (e.g., conponents:
wa@esnvasal |ipid conponent (s); NWPE;, TF- NWPE BCT/US2006/008650
conponents: additional |ipid
conmponent (s) : NWPE: TF- NWPE: drug or | abel ed conpound),
where the TF-NWPE is prepared and optionally purified
addgiqugl lipig cammpmnnﬁsbNmHlE:H_ﬁmwm ti?mn@).l Vidtese Dhemches a drug or
Wi 1 £0US SO ion to forma _ .
lab“%’%%%?%?%an'éoﬁ@ i’ipﬂ?%e ¥ohPosiareded dpasomsdaidescatvadl hetepi. dWhere D-
4 is @il ike ok Sthe NWREE BF tabMRE 68 1&1@ Y, - Al i d%u
or. | abel ed cqrrpoﬁ%d) .a V\herce Pﬁ% [ %%sag%g%@r? a@%lcrrli edgbe added
to theopRs ipgsemess afsubseauend olep to Girncotigited lisosgmes whiahehSthe
falagelo) - or |.abel.ed, conpound may be added
peﬂgf t er%?%{%ﬁo%[%% TPREIPR 85 5t B JRlave WhishgBay tchie storage
of ti{ed-4MlantAlip esort for £byriodraige.a drug or | abel ed
compound i ncl udi ng an aqueous solution is used as an
initi % tartng. conponent, the |iposonmecontaining
conpdPPf?lon cahWEB lipkt mixdures, diposemecohipingummtdsitions, and
lipo§antésNehPldifd tar ' onents. [.0392],C 2 .
P (0 tsirtglnal |“$é caclnénétagil ﬁoﬁé&é#%&aﬁ% OS%IEFSeSth)o?ﬂHB%%W prgfluction

metignl A, thedipid-henaibiagtcormbetohOpepirsd By i RRSAEMEF0A)C or method
r | abel ed conpound,

e .C 3.does not | de a drug o
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deriyatigbd hesphatithii gthenolkmired (eg., carfodiifthidth@. d i POSORB Wl -
ac lgltgdﬁret argeted.|i sonle as described herein. Were & 3}
YHSY ArFaste uP‘ilspS‘E“gn%% 048 g {hg Skrtinamatessl EapbitG-REY s
bseitipll £ fie® USihbs SRS 6t i { Qe K
> SI i plos%me in aS su%se%%gg){l Og?e%g?lgg?los?% %ﬁ)trgé%glf)g&qetmd Cor
methoiddds Srhere ﬁmcl(thcf:ﬁ?ggﬂ nioe ir?en‘pfom‘tefgalsl a ﬁﬁi@ﬂl’mﬁaﬁﬁéﬂal Qﬁﬂ@thleregore not
. reparatign.of .C r..after _a_ del ay, ich may include
mcmg)toga[r%%%léﬁ% e IfgTIer %ftg? Eﬂwom%% Haofogre & linesomoecofitaining
dsifon da9 f It er ive product .
coml?ret hod, %%]hboeldﬁeﬁ?o risﬁ%%?{?ﬁ |ﬁt‘°“§é’ﬁp%}§%r% DY SHIFF%QPE is pre-
formed pud umd@@w)rtmﬂ(lgmdteﬁal. dngartionls @hibggﬁnén@s, Hlfér 1|qaiétcgﬁtein%g
mxture (D-] e.g.,. conponents: additional Iipi
Com%oosﬁb%’ﬁ é’ﬁép(aée)d;bym/\ﬁ%?“w b oF methadda iard wibstantiallyi fiee of DCC
d EDQP @ eakis kmblodyRfene d-bahsled nd). . Lipid
e xture D-1 can t he%’ E%I%EQ(E%QW cg)q egﬁlgnégfeﬁf‘ﬁegﬂ?yt 0
prodycsiommetho G meetcashb aksiubgtacGaipofied 6ODCO- 2 (addi ti onal
l'ipid component(s): N wPE: (optionally containing drug

D 2 PO T hert hR b B RES Rsfor, i cartponent(s mehudes

one drinpors phesphnligidr(e.gg a phosphatidyl choline, etc.) and a cholesterol or

—

cholesterol derivative. In particular embodiments, the phosphatidyl choline is DMPC,
POPC, DSPC, etc. as herein described. In certain embodiments, the phosphatidyl choline is
DMPC or DSPC. In particular embodiments, the additional lipid(s) are a phospholipid and

cholesterol. In certain embodiments, the phospholipid is a neutral phospholipid.

[0397] In certain embodiments, the additional lipid component(s) include at
least two different neutral lipids, which include a phospholipid (e.g., a phosphatidyl
choline, etc.) and a cholesterol or cholesterol derivative, In particular embodiments, the

phosphatidyl choline is DMPC, POPC, DSPC, etc. as herein described. In certain
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conposition D-3 (additional |ipid conponent(s):N

WPE: TF- NWPE (optionally contai ning drug or | abel ed
w@eoopome) ), where the TF-NcoPE i s prepared aneCT/US2006/008650

optionally purified prior to adm xture. Were the

| i posone- cont ai ni ng conposition so fornmed does not

oTo AT | abel ed
o 1 B ho A e TE PR Rpsah. 57 Pt mbodiments,the
at 1¢a|spb@odrﬁfemnnnmmi ligide aRnROstdspIRdi gﬁ@éﬁld“r)holé'tér&f natively,

where a drug or |abel ed conpound including an aqueous

sol Uttﬂ%\g s used as an initial starting conponent, the
| i postRe8kontBisamsgmbsdieaits. itenNoRE iben Net-REd In particular

o RSN R BRE . i artistly B et emsbmess, he NapE i
NGda0pPBunt)G-DISPE3- A, nay then be treated to forma

| i posonme (D-4). Where D4 does not include a drug or
| abel the |iposone will be an bl ank

@g'%é:]o npound,
| i posore;! as Ip paificyles pbadiseanth e TReisdor eddigié,onal

10l RRER! TFE- N ere D-4
aswl r%gy Udes aqg%u% Q%)rleFhﬁPFmd ! cc)?‘ll:ﬁp]ﬁ ﬁlallbg@ﬁqeema B’(?}ﬁg:n’é tigopferrin
(THbédn sothaembddithehispheIENaP e S CIiNEPE '@@ %e vk Né%d& B Tf‘NG_
Dsﬁgé an bl ank Iiposonme, a drug or |abel'ed conpoun

previ ously described, be added to the bl ank

| i posonme in a subsequent step to forma targeted

|'i pogosmy) Whirg i nmedi teI fter

pr ep;{r ation of Baﬂﬁgﬁ{lg?%n ?cg?n%[égg%le dmg’\fvh ot ﬁX%’é@a‘ 1‘1?0%5‘8%“0“
agend { g-agealiplating topDisdmistaank 1ﬂh11m&ﬁ~pﬁﬁcef Akaldid) 81ci)OGn Bfher

As h.lipid
embf)&lﬁgeggghgqegghq gﬁlﬂ\}%egoré@:qg%ge ?pé%[n%@amqsﬁ@gmgdes a labeled
comf)cbuﬁdl Utlistile RboihRGhtd, 'tH%q tu&lhd”l‘rlﬁ)obé o o%}gﬂir}% %)éngosmon

formed by productl on met
doesagtnsdydeiadtae ?ﬁ@p@wwdwdmgnductl on nethod C or et hod

Dwll be substantlallyfree of non NHS starting
mat efhfal Loguet and/lor deco [t on, pr. oduct
assoc? b ﬁt R s%)?%e%reglogf Yt ¥ § thei i dagtures gpagt begnixed

with an aqu@u}; sdlmam trofythilpoasiheld ettt c%%‘ibo@ﬁfbﬁ%?%& é%é@fthe

am ne carbodii mm des {e.qg.,

l1posgl(r{§: c)on s gqréaosuté% r@@h%tmﬁggi toépnn the @orebpmglimslifdiemes

Shletddn substantially
(o8 AT RoRTS (Bt Srbraly P teled Diendd. ifepegiace
llposgm@adﬁmkdmon@nmdtcc oy desetibeldindetaiViRFdn SUCCNWPE is not

incorporated as a starting material (and therefore not
to the interior of the |iposone), the

| pgggongﬁgfdwl SIS Teat odht SRS ebikgpxrducten msthods described

hereﬂ_)} gt f\Msrl’g%n@éd tﬁdtgtﬁé a¥di Rdaki¥n bF RGP WMl_lﬁHSr’l%he mo&ﬁﬁa‘uon of NHS-
s pr
NwPE with TF, the preparation of liposome-containing compositions from lipid mixtures,

and the preparation of liposomes from liposome-containing compositions may be
accomplished by the skilled artisan as described herein without undue experimentation
given the teaching provided in the present specification, including, in particular, the

detailed description of production methods A and B and as presented in the examples.

Pharmaceutical Formulations

[0403] In another aspect, the present invention provides pharmaceutical

formulations for treatment or diagnosis of individuals in need thereof, comprising lipid-
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formed and used as starting material. In particular
enbodi nents, the |ipid-containing conpositions
w@e@payaed by production nmethod C or method D aP@&I/US2006/008650
substantially free of DCC and EDC. In certain
enbodi nent s, the I'i pi d-contai ni ng conpositions
o B LR o bty ccpua
carBFD QAL RS dithéifs, @thﬂfzbﬁnﬁllesér'v&i\%s C&'HP&'? %htcgl% ingredients,
i ncl udés one or nore phospholipid {e
mclpfingpabimyions ttthe fgegang, knoamdo akidlad laﬂfshmsra]dd described further
he chol esterol derivative. In particular enbodi nents, the
"BHosphati dyl choline is DMPC, POPC, DSPC, etc. as
herei n described. In certain enbodi nents, the
phospfuapupy| EhehtbhinenihdBYRE of th Hé}malcgut%[ FdrkitAons, the
enbodl ments, the additional lipid(s) are a
lipighisaatghians eameposiiPnanaltassted Eposome asatescibed atsinli neather,

hol i 0397

ern O BB B s B B0 RATEROF RNt ion. 1
somersshbodiémaiits,| thaipidtosntaghifif edjxﬁpémmuis ra@blalrﬂcﬂir@ﬁomwh IrCéertain

i ncl ude phosphollpld {e a _phaosphatidyl chali ne,
emté%dém?ntéerfge SOTBPIEO: COMpTisgs 2 ém& di ptlies Pmedimests, the copposition

nts, the phosphatidyl choline is

COH%{ZS’%:% Q}ngog%,d%%%%?}{,u{%t c. as herein described. In

certai nenbodi nents, the phosphatidyl choline is DWC

or DS[:G605] n pbnrqei’teiml embOGhbcrd‘s eecaTiet rhey aichide @t of wwore of

ren eut r al i,ds hos i d, and

sterlp ey At hBenpr e fhtal sBa e nbRRe SisiniRipe o

an NG-PE In particular enbodi nents, the NWPE i s

Nw- DO 06T Nﬂlﬁﬁﬂﬁrmh(fbuﬁeéltfahﬂﬂ@tﬁ@@dhmhﬁer dongpriNeBEe or more

IS, NG DOPE or NG DSPE. [0399] In particular
of déﬁf%%ﬁ SERtsYateEotems] garchy sekdtimpplagt oils, polyethylene glycol and the

a etc. In
i< AO0 AEANAAD P JURTBEGERE, 20 1" |

sone errbodl ments, the TF-NWPE is a Tf- NwWPE (e.qg.,

Tf NG[WE orAﬁﬁddil(ﬂﬁSfPE}pect Gﬂiﬁe}n\dentimrﬂchmad; age of the

0 xanpl.e, an antlcancer

Conﬂegé ni %mf;fc'omlagﬁP glfeanaS %“ﬁ HREFIE 4 the Mg of a
med{édheént abPkdicRiably, BE %ahufakfhr@&h?ﬁleﬁmgh%f‘ﬁs% 1ntt1i‘§’g!3dtﬁ'egt or

m xture or |iposome-containing conposition inc
diagngbig|oé elombﬁp@mdlesm’meé bensie rﬂﬁu&erréhﬁz sqtivielvempbgitidns and
OSO n| n osl tl
fornlrnrl]l(eﬂI ﬁn :thgre B/'e]ilou&; nl& e&zl darra 6 SO [ng 16%3 fg%use 1n?he
marfmmmrmgd ARG foy ,us@apthea%eﬁtf& didgRbsls BT ke ¥bREitiBAYand, in
e m Xe
accordance with the methods, described herein, unless otherwise noted.

Use of the Compositions

Administration

[0408] As noted previously, in one aspect is provided methods of treatment
or diagnosis of conditions as described herein using the drug- or labeled compound-
containing lipid-containing compositions (e.g., targeted liposomes, drug-/labeled
compound-containing liposome-containing compositions) and pharmaceutical formulations

as described herein.
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with an aqueous solution to formliposome-containing
conposi tions and each of the |iposome-containing
W@ owpo%9169 ons nay be treated to formthe correBEDOSIMNE008650
| i posomes (e.g., targeted |iposomes (e.g.,
:ncorporatlng dLu?_or | abel ed compound), internedi ate
i po S, an SO i | i
det PAORer ot o0 G BTGPy Eiick oS HEREATRPS § Berspoutic
apprdth tdvearB¥ 96 uehin@t BEtHR@Esdidescddstiditbdiereinn This, in g specific -
i ntended that the nodification of NWPE with NHS %h
embolfmmti hatdnegrcatainEgNPPEOHAR RS HEMACREIORS 85&?2‘5611&%%‘ 18‘5
i posone- cont ai.ni It LDt
N R e
therebf, RRSIRg BOREE. MilRgnethogxsintiatip sompyisbadrainésteriis ts e
by the skilled artisan as described herei.n wt &
indivigiad an aspwRtioferemPPHHOR &F ST HAG eéﬂ?‘h% Nsrat eggeg Tygfo treat
thec%ﬂ%ﬁgﬁesent speci fication, including, in particular,
e detailed description of production nmethods A and B

and as presented in the exanples. Pharnmaceutij cal X )
For mio4d0j onsl %08} embodimembdhe Bsheds maypeaghices ani diagnostic

i nyention _pravides ar mageut i : lLati . .

ot i SR I R R A e

b \ bdlbPESRRRINALIdNREhIE S TPidsd ontaims itonshed
o erein and one or nore p}harlrr?aggﬁt,i cal | yg.zglélge?agne .
pharm:,;w;gsiomubﬁmsgnggbe gﬁdd@ diagnosis Higiqopgigpas descrl ed herein in
- i ve r i . : .
T LRt e R R TS rlcDRlag Gpy comprise
admkdtbriigdoans irdanduaaad atesatrdfhednipesitioer otferneitlatioq deporiped

In certain enbodi nents _of t har. ' .
hereiro e faptHei 1o ABEDEHE A B 0B S h TS PR URPoA FdeBr ety widertaken n

ta t [ A& g_%s&ﬁ]' herein. I n other
COnjgrﬁ{;g)gl‘yﬁléﬁ}}%ngﬁl%tagg@?l p|t - con?gﬁ)ﬁi ng conposition is a

| i posome- cont ai ni ng conposition. |In some enbodi ments,
f he |[0#11d- corit adme ambodimpots thegndiviluahis |giraaRmpl, grdyligs, but
.n_certain enbodi nents,. the co b : [
not g 19, AUBERero B BRI, SEHAC CORpOST £ O ConpT I des
embBdlARE! 85 HARRAMDE-2 B4AS5] I n certain enbodi ments, the
carrier may include one or nore of sterile water, a
buffer solution or saline, diluent, and conbinat,

< Lons ..

¢ her dOA12]] 0408)e toimes, SphATACICT DA SOV AETRET RS Hhgybeutioally
further co i i f .

TR oSy Pl i i

disap@dry@inastioans diexsodr capdr tifege of its symptoms and/or to prevent the

occurrence of the disease or disorder. In reference to cancers, a pharmaceutically or

therapeutically effective amount comprises an amount sufficient to, among other things,

cause a tumor to shrink or to decrease the growth rate of the tumor.

[0413] The terms “an amount effective to diagnose” or “diagnostically
effective amount” or “amounts effective for diagnosis™ cognates thereof, refer to an amount
of a composition sufficient to diagnose a specified disorder, condition or disease, and/or
one or more of its manifestations, where diagnosis includes identification of the existence
of the disease and/or detection of the extent or severity of the disease. For example, in
reference to cancers, a “diagnostically effective amount” comprises an amount sufficient to

detect, for example, the presence and/or concentration of one or more of malignant cells,
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l'i ke, including conbinations of two or nore of the
foregoing. [0407] An additional aspect of the

WO paerdien i ncl udes use of the conpositions anBCT/US2006/008650
fornul ati ons thereof as described herein in the
manuf acture of a medi cament. Particularly, the
manuf acture, of a nedi canment for use in the treatnent

tumorgs) agiotgh Bendesatinnfdhe canssr. dQften stagppes WAk peparied out with
referchld el A OB SO AROTLR B oB R O PHITHUANE withoy he
condition. Leweeld of detmtmnabm&diaukgooﬁd ar ediicoleesds (dlovataddevdlnof
treatnent or nosi s of the conditions and,
detechn) F GRHICAI Y ?#1‘%? RECSHRACTBEsI SABE SRS e eﬁEYthYl 0% {hicaudition.
ot herwi se noted. Use of the Conpositions
Admi i 4jr at 'WHex{ %Q SittH%s dﬂb@@ RAnBNEYd OUBa¥medtPn@BR use of drug-
aspect i's provided netho treat ment or diagnosis
contanm&bmdwpn@nsna@ordw@mme@ indivadual iminggd theeead? ogy bern

iR bR B HREGNH R hasy Bl BB P Roniqpiods

treated O VRGP &0 B Ak thoBgof diR@RRI¥RmE Al @demfngsewmspohh@rasﬂtammg
and pharmaceuti cal fornulatlons as descri bed

compRgifiens af guogfual niopreddhaseefi meatbe anadividuabibo pmspspreted to

e BEBGHAGER 5 AMELARRI & SOPEORSTAGHRICH: iy o
factoxa iﬁcbemvfelcxf riekrfordherestditidri. & rsugpkdendsad ﬂila’@cto.r for lung, cancer,

I d- cont |ng .conpo |t|o s or . pha nac uti cal
etc. >>f05 ALITEYB ¥'g diggnqzed i ingh he pengitiary #Fi5 gan include

PeRE L R PSI S (Ag] LohAbgbssid @%Fedd 8L 6@ i d/
Inm?ing%ﬁ |ngehungk g héﬁﬁ%ﬁ oag}je éﬁgfé ylconprlsfelmean or in
conjuadmimwih grerapy).t o t he |nd|V|duaI an anount of a

conposi ti on, or formul ati on descri bed herein,

effe et at t he .con on. 04101 | n another .

oot | kR et MpalkRy 8 be kR RR8H ffkposed i
cance@PB{ Qﬂi@&erhlﬁw@héﬁts &K@caﬂb&ﬁﬁ@}sbéa gistﬂich olANEb1bicd$ or breast
descri bed herein. Thus, in a specific enbodi ment, the

cancer g eps@icanprsivmanic ofie SRHICAE 4 q%cpruca@ém dpsitisg embodiments, the
cance‘f‘ %@81%55& Qrﬂ:%r Ofn sﬂp?cgt %cﬁd?ﬁl%ntg C%gé‘b‘éxﬁ%%g ag@% cgf’?cer In

ed'to e con ons ‘descri
someleﬁd:lo\zhrﬁhdm 1$16 Icﬁhd&e ﬁﬁ:ahhﬁroe‘ ol panlﬁtdas;dioﬂgnfmﬂ.lrmHSungTMCer small
nmet hods general |y conprise adm ni stering

cell Ltk apr BT RBFrOLTR COROck 1EBMSORIT raﬁstafﬁrcamrnkdﬂ%qer g#poer,
ovari&fe&fickP8Fhematological malignancies (e.g., leukemia, lymphoma, multiple

myeloma, etc.).

[0416] The drug-containing compositions, including formulations described
herein, may be used alone or in conjunction with (e.g., prior to, concurrently with, or after)
other modes of treatments (e.g., adjunctive cancer therapy, combined modality treatments).
For example, in combination with other therapeutic agents (e.g., cancer chemotherapeutic
agents as described herein and known to those of skill in the art (e.g., alkylating agents,
taxanes, metabolic antagonist, antitumour antibiotic, plant alkaloids, hormone therapy drug,
molecular target drug, etc.)), surgery, and/or radiation therapy. Where the condition being
treated is cancer, the compositions described herein can be administered in conjunction
with one or more of other anticancer agents or cytotoxic compounds as described herein

and as know in the art, one or more additional agents to reduce the occurrence and/or
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herein, effective to diagnosis the condition. Such
admnistration is generally undertaken in conjunction
wowdok/ogmshods to detect the condition. [0411] PEI/BES2086/008650
enbodi nents, the individual is a mamal, including,
but not limted to, human, bovine, horse, feline,
cani ne, rodent rimate. In other enbodi nents, the
severyiof jadyeipe Teactipng Gﬂ&ﬁr ClEIDQ@lZf}aHTﬁQ%taitl@rSrfhereOf surgery (e.g., to remove
, I e un
a nupfp 3% TR AR ) BB AR e o b of gongirpraaiption are

parkxﬁf the treattpmat ﬁegﬁmnens tHefdoarippeitiohOniay Babdmifed befle, concurrently,
der condition or disease or one or nore of its
or Aation ihsrapy GT pYgen tLikeyese dhasaraprsiions, andgormulations

thel‘ébF %@%@soﬁ%e@h&@ﬁlqﬁéy bd %ﬁﬁfs%r@@ﬁﬁf)fe c@?zﬂﬁ%ﬁﬁ o? after et the
pharmaceuti cal 'y or therapeutica ctrve %
adngpispriicest aue camoue antmmhéercalgemts fThe taagmetghprtsbﬁres tahxil fogmnlations
crease the growh rate

capse a tunor. to shrin r.to d
thergpt Eeta oo iein o Shveltiaistase Bromnohen with aeer vEot 6,
conBindEIBSRIth, ¥ aftél) @%% hi&liktd uef dyRpdUe a%HHHf%H wifl the condition or

‘anounts effectiv di agnosi $" "cognat es t her eo
the fregtarent regimernieagrdrugs ’foae@lmmomﬂllmg; hai l]ICﬁSfSJ mnmtmuosuppressmn

dlargﬁ%?&%ﬁ se%sor? %1sltur z(ian%]c d?rfc’agnnd ﬁtﬁgugS? glli_n]ta hawl1 gqoz g}élﬁc’deéme etc.).

or one 0

Thdiia@f&dﬂip@smﬁésl mdya 8lsb Be Blinfrigatd ahmefe thhe ofXitat L@ Rding
the di sease and/ or detecti on of the extent or severltg
eY

throyigheta theitecetment regdmer asmprier sprgernetnst eomerrrenslyceiie enda

radlgmg%g% % gally ef fective anount" conprises an
anount su Cient to detect, for exanple, the presence

and/ or concentration of one or nore of malignant
cel | s[04dfbr ( sThedlabaled ecvmptanidﬁmtaaémihg nompoditiensc aArbeling

Oten i agn s.wll be c ied out with reference to
forrghg R dehsn He ik r R R O U EINB e E ot fo
conbiédnt Iy, Dr Whtdh aidlded Bﬁtr%ﬂgﬁtts '(&é‘ a&jﬁﬂ@c e c‘aﬁcéii?ﬁﬁggf}) E8nbined

above "background or baseline (el evated
mOQﬁhtﬁ@@@wmsh) Forregainplt, datqomosmtlonhmap be seeicte maadtor ithe progress

o RISl SRS O D v

afte@br @krmgﬁem}awnh A@rehiniint AR (R IdRErHRARBSYd WRA §espé’<ﬁ to methods
i ndi vidual "in need thereof may be an indivi dual

of tiggngiidlen di agnosed with or previously treated for the
condition to be treated. Wth respect to nethods of

di agn@gi §) andy,thg.Y ?nb% njnfmf 't c OME{%&Q«% L prior to

conp03|t|ons an in IVI in ne ereo
or aﬁnﬁwgdyé& gwhamows! sfis pecdred lymplhawdz:s,aetc Qnth cﬁthélfbmbc&hrﬁénts the
for a.con mly history of the

cong)8ﬁla1|op§ ¥ admll?lge@p#tgl( surgery and prlor to, concurrently with or after

radiation therapy. The optimal combination of one or more of surgery and/or radiation
therapy in conjunction with administration of the compositions described herein, and,
optionally, additional one or more chemotherapeutic agents, can be determined by an
attending physician based on the individual and taking into consideration the various

factors effecting the particular individual, including those described herein.

[0419] In particular embodiments, the drug-containing compositions or
pharmaceutical formulations may be administered in combination with one or both of 5-
fluorouracil and/or leucovorin. In other embodiments, the drug-containing composition or
pharmaceutical formulations may be administered in combination with one or more other
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factors indicative of risk for the condition (e.qg.,
snmoking as a risk factor for |lung cancer, etc.)) or
wha®ep9aed ousl y been di agnosed with the condi t POUS2006/008650
(e.g., diagnosis can include nonitoring of the
severity (e.g., progression/regression) of the disease
over time and/or in conjunction with therapy). [0415]
anty %neerdrwrﬁuelh%@ﬁmembsne we/bwwgarumrm dnel léuceabies), Binotecan,

anti%@glg‘ﬁﬁﬁgodf(t :Qar&%ﬁ&i o e?cg 'fu?)tr g)g{ll)togy téeggt g@gﬁg;ﬁc)

tyrdsmedmasa urnnlerdarch gneﬂbﬁmb} RE. GRIR %Hmhﬁst?ati%ﬂ'n%y £§J‘€ee&;mbmed
ot her enbodi nents, the cancer is a breast “cance

Wlﬂr ﬁtr§?t?mrqnt BEHRe BridHicradieton theepyandier sirgery. gHSZBIImlﬂ
KoANEES tSthe cancer is cancer of
e pan giﬁg?gbgﬂﬁgﬁgas) ﬁﬂg:‘fﬁ el tﬁrgeﬁaﬁélpé’ﬁ%‘e s O’Qﬁﬁf Neel |

| ung cancer, brain cancer, |iver cancer, renal cancer,

pr ost @40k an darcon_tmhainimiewuh‘, drenRetho Vel is8 Aeseaibee here®, the lipid-
.,. leukem a, |ynph ong,

| 0 |
conf3TRE Sordiedons o ph PR iRn fopistiotines ohing PrsseRiARYrnfign may be
d h
ITBOETRAS fot Tally. TeAUcAD i RaRbh RS HISRELADER A St

inj e@tépn E¥héuiusientTy), mttaherﬂ‘@neaelﬁnj ecrtbonoblhﬁa looal Bﬁecﬁr‘bn (such as
conmbi ned

intrd tive t .t herapy,.
ek SRR EEh BB LS R RES SR Harobaenion o
conmhhmsnﬁhﬂompeutlc agents (e.g., cancer

chenntherapeutic agents as descri bed herein and known

totugiﬁof S inthe art (e.g., alkylating agents,
t axa ] IPEO%PQQ‘@HPE& infugiem meyrbe administred birer,a period

f rrRhaed ord Jei. [

b RO IR R A o s

houss hispra ghoutifenimutdsao abadi4thonrs; feingbolut 8@ hBAutkStoCHBEES hours;
her ein can be adm ni stered

d b
o AN T b b o o
45 ndgend B DHouty helrs Xﬂr&n%ﬁ%%@ﬂﬁm@@ t5j %%ﬂ r e ag)o%lggo

as know in the art, one or nore ad i1t10
minytegigadovbheae frae ﬁb@ut&@dlilmnset(eahcmjﬂ (hbuﬁﬂa’tﬁfu-‘ﬁ €0 minutes, about

R T T MR IR S G MO A

60 rmxmutes-;tﬁo afihaws, 2Wber BS 86rs oI Bo@k, HALEE5%ols. about 3 hours,
i.ation are part of the treatnent reginen t hie

about 33 0UFS b 4 ey 8beitt i houiss, abasd 1aézbmseabmmmummemriom 36

hmngqmgg&ﬁngﬁﬁﬁradlatlon therapy or surgery. Likew se,
the conpositions, and fornul ati ons thereof, as

descri bed herein may be adm ni stered before

Fvomuintioanird/Dosageaf t er the adm nistration of one or
nore anti cancer agents. The targeted |iposones and

for | ons :
%4%51 As noted previously, the lipid-containing compositions and
pharmaceutical formulations as described herein may be administered to individuals in
need thereof for the treatment or diagnosis of conditions as described herein in conjunction

with the methods of use described herein.

[0423] The lipid-containing compositions described herein, and, in
particular the targeted liposomes described herein, will generally be used in an amount
effective to achieve the intended result, for example in an amount effective to treat or

prevent the particular condition being treated. The composition(s) may be administered
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t hereof described herein may al so be adm nistered in
conjunction with (e.g., prior to, concurrently wth,
w@eooafeEs) drugs to alleviate the synptons assPCI/HSBEA6/008650

with the condition or the treatnent reginen (e.qg.

drugs to reduce vomting, hair |oss,

I mmunosuppr essi on, diarrhea, rash, sensory _ . ..
therafiewtieallyan eehicpribpizncuticdengtiie, B therReniq Renefhisangapbgradication

syndr onme : ¥ ) S
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i b el udi l.at j '

e S e B T R PATRALDTAGRs
halting or lomdng the ptdgressidnhf tiw dia¢asenpgardidesoofhethaampervenient is

(e.g., adjunctive cancer therapy, conbined nodality
realizedat nent's). For exanpl e, the conpositions may be used

to nonitor the progress of treatnent. For exanple, to

det erjgypfd | fiy kbiBe CRMPiHIMAR, RERGNE EQatiQsh béing treated is a cancer,

det ectabl’'e before, after or concurrently with a
an effiectaterpamiunt sinrperouh suffieisot iopedicaiwmer gHoph (g pegnesyred by

thods of treatnent). [04 ' | S,
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(e-gadicri Bedy WO plmestiiey HEgmeRtISgRIUsEd COMPRGH LR Feah iygPr
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i'on of ‘one or nore of surgery and/or radiation
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conpoieslons Tresmmauntdf trenpisitjonaadpingeiednaprder to administer an

addi ti onal .one or r.e._ chenot herapeut i c. agents. can.
CET B T R A By SR ISER RIS i g aF B S B pSn § PlcRFor
factbRd 1n\éhfélu?§f fdalplel 0E a4 @BRAIE6H BEing ArehiRe, iahiodd st
factors effecting the particular individual, includin
adntihiosatiahe Srerse ety loé thsi qondition being|treajsdrapi dhg age and weight of the

enbqgdi.nment s,, .+ he drug-cont.ain it .
A
ind@RIMR1 Béhg Qeatwd, eft. M&@eiinfidofoh dfeclivaidssage Boivdll withihdhe

| eucovorin. In other enbodi nents, the drug-contai.ning
capalgifestltthesis sHlog A PheeRran e PL 116 FASPEIES BFAY SRR, Hopan.

adm ni stered in conbination with one or nore otheranti

CanceF04§BEgs IneRtai Sﬁin%gﬁﬁéﬂtéQh@@@se%@ﬁéa\ésulated oxaliplatin

(tegatur-uracil an eucovorin), Irinotecan, anti EGR
adnanistebatiyt a(ertiulardetepointill Bt io.thy raage frowEdRUAhTe B 400
mg;mez'/gaiy’. Tor %?atnlpo’e, igtﬂ’cl:é I)a’nge from about 1 to about 350 mg/m*/day, 1 to about
300 mg/m?*/day, 1 to about 250 mg/m?/day, 1 to about 200 mg/m?*/day, 1 to about 150
mg/m*/day, 1 to about 100 mg/m?/day, from about 5 to about 80 mg/mz/day, from about 5
to about 70 mg/m?/day, from about 5 to about 60 mg/m?*/day, from about 5 to about 50
mg/m?/day, from about 5 to about 40 mg/m?/day, from about 5 to about 20 mg/m?/day,
from about 10 to about 80 mg/m?/day, from about 10 to about 70 mg/m*/day, from about 10
to about 60 mg/m?/day, from about 10 to about 50 mg/m*/day, from about 10 to about 40
mg/m>/day, from about 10 to about 20 mg/m?*/day, from about 20 to about 40 mg/m?/day,
from about 20 to about 50 mg/mz/day, from about 20 to about 90 mg/mz/day, from about 30
to about 80 mg/m?/day, from about 40 to about 90 mg/m*/day, from about 40 to about 100
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tyrosi ne kinase inhibitor (e.g., erlotinib), etc. Such
adm nistration may al so be conbined with a treatnent
WO e@bioer6d ncl udi ng radi ati on therapy and/ or sSupPgED$2006/608650
certain enbodi ments, the encapsul ated drug in the
targeted |iposone is oxaliplatin. [0420] In
onjunction with the nethods of use described herein,
meip il

Vi BracERt e hiorhosbhisositi’dhy, Gompihanniewboutal 40 mg/m?/day,
| cf fact t i [
o B 01 P 7R BL T ray fom o
80 wepobiel 2Aang/mpdayhiom\abaut®s tsibbl ROthEMdaY) frohHbESi BMo about
135-(1| ,24 ntg:axgerl toneal injection, or via |ocal
|H1‘\’J%2:_{ YnTPSHERYS PribPUck e daycemanput driosbee 130
mg/AHPRRG SRS abbitessad %&tﬁbb?ﬁgﬁg@i[ &gﬁ%‘es%gi' iRtestered at a

i njeCtion or continuous in
partiqylardinesoeist iay also ba abmyt 1B naghii/dh g tabbeid 20ues/nd/der it 100
nyt e or exanpl,e, but not linmted to,

f2, 1M h .
mef SR i oG e Dok SE5BH Gosoihos! 54 i HDiebeti 70
mg/fi*1idl €006 AR /day) AL ;SOfrfégfﬂzﬂQ?,e%g)oﬁp4%gﬁ%j§% hout 30

ahout 4 hours; f{om about 45 m nu to a urs,
mg/py (slay aahout 2Gmermidaye sbaw 1aagin’Aapaurrabout romeaiady. 45

m nutes to about 3 hours, from about 60 m nutes to

about our f bout, 90 m nutes to about 3 hours,
£ om 020U S AR BRRNS B0 T B Or Rt thapghe o2 ranges

desaribed hiesin, abpertdidbupdnNath 68 oBBOMEIR) HE BlU5ASlabiBRAME LSO

m nut es %ggut 45 m nut es, about 5(’)' m nut es, about 60
COmﬁ’PﬂﬁP‘éé!le TARGRRIdRe ndpadnal to siverasisle effsoist the nirglgros,
dmR Stiok- a2 d R : ut 3.5 hours, about
e iofd Sao Sy PR Hische 5o HBHlee Byl it e RaT tHay be
adjunigd individbally to3Bovide phsmeevebuftthe orthgsiton ther H4 baELRA to

-and sage. [ Q42 As _noted previously, the o _
i B BCa1 N Al PASHHBE 4 16 Bl e tbineahysician. Skilled
artish® Will &4 A0 B Sftikes 6fd | ; inistered. .. .

. to_indivijdual ?ﬁ} n neg%&{t%%é(?%g? b%&%ﬁg&ﬂ?@g‘ gr]ré%er gjentation
vievypiign tesckingpresodel harans as described herein in

conjunction with the nethods of use described herein.

[ 042 e |ipi.d-cont ai,ninNg conpositi ons descri bed )

her ei?[]r)]‘,u@gn d, I?Oﬁ Q%eg it %ycﬂfoal?g?ﬁ%‘g‘rg%éfﬁé‘%gel& Wiggaggodels, as will
be apiescnic &g theseskill inwhd 4rt.general |y be used in an anount

effective to achieve the intended result, for exanple

'n a%z%‘f unt l\/ﬁl{iglgtdlo\s/t% (te.%.,tcggt?lguo?lg or bolus) of the compositions as
described herein may also be administered to individuals in need thereof of the course of
hours, days, weel\cs, or months. For example, but not limited to, daily, every other day,
every 10 days, weekly, monthly, twice weekly, three times a week, twice monthly, three
times a month, four times a month, five times a month, every other month, every third

month, every fourth month, etc.

Kits

[0430] Also provided are kits for administration of the compositions

described herein, including pharmaceutical formulations comprising the compositions.
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prevent the particular condition being treated. The

conposition(s) may be adm ni steredtherapeutically to
W@ehse9a64 her apeuti c benefit. By therapeutic breE{E1006/608650

meant eradication or anelioration of the underlying

di sorder being treated and/or eradication or

anelioration of one or nore of the synptons associ at ed

with {d#81Linde ertag aiswlidents theddits it intlde palbi;@atamount (e.g,

an i nmprove n feeling or conditi
as WB‘??&rttﬁ"sr n‘ﬁ@g‘%"ﬁ{g { éeaﬁﬁ?l?eelmlg apagng Forﬂléosmon or
phﬁﬁlfaééuﬁtzﬁ%1%&1&1&{‘@16%&69 Q5 h}ébﬁgedjlhe?élhd its ﬁ&sef@mey&dnepnse
benefit al so i ncl udes atlngorsovvln
suﬂpbngaelsa@mndfortmﬁmtlg@ea@eusercéghﬁr mmls@ﬁmn vlﬁléi Iney also comprise

i npr ne i zed. 0424 0 od'nen S
o iy B FFaliuindi b B BEPhgic SLbaee e ERRBP AR Wreot such
as @Gt ForenjaB@Nér dtberdievRERY Béschibéd habRNtndlk@ovads @fdse of skill in

tunor growh (e.g., as nmeasured by rate of increase of
thewdan tunor volume prior to and/or after treatment). In

certaln enbodi nents, an effective anount is an anount

suffi to e

roan (032} | oiRHERRTATRAN: eThl b HERAL & o PRt (e, as
usetl cﬁomfhetrapy umi)]laglwms) e a ptdnkiiipbeonhe, @aphnnta):eut[déﬂﬂﬁ@uﬁhen thereof,

of . copposi ti_o adm ni st er or.der
as %g‘"ﬁ‘i’%ﬁ dersin. a]gP TR ey n% CamBUTR S“&)tfi ga‘l“@é"fd’ﬁ%}ﬁ“’“ons for
use(o? 18k conﬂ%ﬁitioﬁl leterla}V\ﬁlg(l) cARRERG IHQ&FH% 8r ﬁh@rdbﬁ‘t’éfy ®dr the
factors, including, for exanple, the particular

congasition; gmpfmgmn@ewlp@éoﬁmLIlammnthmdé su¢h e yminge fert ingsation or other

ol Sl R SR R o s L R i o
emb&OEMEAIPBS kcttinfdY; conbin aduRERE dedake aindufidrahé BREes 1dhtled

the individual being treated, etc. Determ nation of an
corapquag t heingemagicd gitqiie blagkiliposompe capabilities of
those skilled in the art in view of the teachings

pr ovi g(?éiiper iR 1t109%1¥§3]th% %Bﬁt@i angg}xq | <R Sy E)l‘ia!ﬁ%aceutlcal

dose ehcapsu ate oxa |p atin a tered
formaratlbn Meaasoftrﬂleryequsmbl\aﬂ id thb éonrrnof lies. rErgat frooiteathe Uipid-

to about .400 [ 2/ da r the ran
COWBW%&B@Q?SI&}O]@ T amacs% aﬁ% nBtherequﬁnéﬁs%&e%g@prepare 2

con‘@fsﬁﬁfnqgg a,tdrﬁllnEsQéragglg E?h%g%nﬁr%?ﬂ% rg%yy 1h,)e %1 :% gryzcggmph%%d form, or in

a sqigvimpdlayulaﬂwotmtaﬂ@ stlugon. oWk tite mmﬁw@hdayq dlfyrfoml, the

5 to ab t 5 to aba
reaGa Higp o Rae S PhoT S BO e Sposbiapls B8P s preerfiag 2 b,
formRkbn 5Stéh @nRuts idOluABHEES Hatvn tfortﬁds@eaﬂtmﬂl i th®@aetéxample,

20 ny/ nk/ day,
sugar solutions, e.g., dextrose, sucrose, etc. In certain embodiments the kits may includes

sugar solutions of about 1% to about 20%, about 1% to about 18%, about 1% to about 15%,
about 1% to about 10%, about 3% to about 10%, about 3% to about 6%, about 1%, about
2%, about 3%, about 4%, about 5%, about 6%, about 7%, about 8%, about 9%, about 10%,
about 12%, about 15%, about 18%, or about 20% sugar. In certain embodiments, the
solution may be a dextrose solution (e.g., about 1%, about 2%, about 5% dextrose, etc.). In
certain embodiments, the lipid-containing composition may be, for example, a targeted
liposome, blank liposome, lipid mixture, or liposome-containing composition (optionally

containing drug or labeled compound).
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fromabout 10 to about 80 ng/ni 2/day, fromabout 10 to

about 70 ng/ nR/day, from about 10 to about 60
worgdoa@dey, from about 10 to about 50 ng/ nR/ dapCT/U81906/008650

about 10 to about 40 ng/irf/day, fromabout 10 to

about 20 ng/ nk/day, from about 20 to about 40

ng/ ni , fromabout 20 to. about 50 / n2/ day, from
about ﬁ%‘ggfo a{g]&% 1t 1Y AOron R 2 dwl%foggg]@gmgmtpa o5 BJut
dis%%sfﬁ%/tﬁgzédilﬁ%snfdh@ %@Meﬁll })ﬁ’ét?;k? 24 ?o %Q 61%9 gg%ét%aélbother device

rom about 40 to about
knoxoietthas®f sgillnPVdeyin & deﬁoab,dﬂle c&ﬁpbfntlabmay b&4fred in an ampoule

fro about 8Q.to about 135 /I m/
or JHsTF R neis‘acl.‘fgfnﬁﬁfu& DO PERGR ot p' hE
about 120 rTg/nl 2/ day, from about 85 to about 140

g/ m2[eE38] f roRe Riddmby ki caReWierdtatif Bl 6@@%{0{ UseHh
about 85 to about 135 ng/nk/day, from abou
conjigstion w3t therorepeiays describedheraivo dn 088 embodumt, thcztherapeutlc

ol PRy {08 S5 ECTAL ST, B oRRR S B0n o

muiedayﬂ:h thb @mhp&ﬁiﬁisﬂij/tl’f@léld@ylt nﬁbﬁnﬂn BEbVIRHANEACKE B xing @Ok not reduce
about 70 ng/ ni 2/ day,

8 [ n2/ about 80
the &%8%%@6??8&3 Fitbordhs: ad iR t@eﬁﬂw%@%ﬁyf thglsemposygons and
0
oo OO ek RO O L s
adjgntize dubnapyi ﬁoeewnpﬂayagaatsho gitece tire ddowse effbamnof the ddose. g,

antra%]ges deé t e1 her ei n,t dependi n u on, armn ot her
YR E LEnE R GRVAT PEBIS Fpuge-© %fst? t he
tol erance of the individual to adverse side effects

the npodgepf atling KitshilBint e apstop@dtt Misub@GisTbspre aratlon and
di scussed above. Dosage anount and interval may

adnyigjsiratienof thelFempesition sids epeeiviof replommesitions,end oy Othherelevant

s AL R —

prime(émfattd:rbmﬂgotpjmg sbaipater réakdhblk atékgdsﬁdlﬁ@ﬁﬂsdlm I'l be able
to optim ze effect ive | ocal dosages w t hout undue

exper ati vi ew of the teaching provid
her ei W?’f) @é%}?%%f thy WpeHne kitf FIBAINE arhgldmdual who
sufféksvﬁ’orﬁ%k f@usé@ﬁﬁﬁiesto tﬁécdﬁditlon? ﬁe%ﬁﬂé@ﬁé@fneé}e g}’ovtl&(asgompnsmg a
inthe art. [0 e doses
ﬁrstmalmwumpusmg(al dsvsagecﬁmcmme oﬁm hpmlsc;cmltamﬂg asmgesition bed
m ni st to | IVId | s in. need
Tor i TR 420 el it o ok o e gpnisns iy be

any"6IMhdys kn&wh irehanel fid a%idiopﬁ@@e ﬂ)if §bta8 ah@ delchiry ¥f inB%&bus
ot her day, every 10 days, ekly, nmonthly, tw ce

forrgalatiens; I geréain embedinenieidr klttfuﬁthﬁe camptingsya secpmdeontainer

comprising a pharmaceutically acceptable carrier, diluent, adjuvant, etc. for preparation of

the composition to be administered to the individual.

[0438] Kits may also be provided that contain sufficient dosages of the
compositions or formulations thereof as disclosed herein to provide effective treatment for
an individual for an extended period, such as a week, 2 weeks, 3, weeks, 4 weeks, 6 weeks,

8 weeks, 3 months, 4 months, 5 months, 6 months, 7 months, 8 months, 9 months or more.

[0439] Kits may also include multiple doses of the lipid-containing

composition or formulations thereof and instructions for use and packaged in quantities
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times a nonth, four tines a nonth, five tinmes a nonth,
every other nonth, every third nonth, every fourth
woreeebia991et c. Kits [0430] Al so provided are kit BCEF/U82006/008650
adm ni stration of the conpositions described herein,
including phar maceuti cal fornulations conprising the
nP03|t|ons [0431] In certain enbodinents the kits
sufﬁcm;y oF Aiskagsand Ve Baeranvem for(@agple, Aespigrhardpcienidapy
of at |east one |ipid-containing
Cmnpmgﬁﬁg% %%%ﬁgor pharmaceutical fornulation thereof, as
di scl osed herein. Kits may further conprise SU|tabIe
p aceqi0lg amdy miterits) phtentsppdiostidrarand pabldativhereferred to herein
nposi tion. Kits al so, conprlse a means for the
are heﬂ"&y 19@?@‘”@6&‘1 hefrin By ﬁ%ggep@q Bribeis PFREr maceut i cal
formul ati on thereof, such as a syrlnge for injection
or other device as deq%§¥g?ﬂ? |n and known to those
of skill in the art. n sone enbodi nents the
kits may include a dosage anount (e.g., as used for
t herjepyrjor dhagresihtihvarion idfuathkr déspabam®ith eaference to the
phar maceuti cal formulation thereof, as disclosed
follovm@g Expmples: oviagr, flgse Bapmplsmpre nos laifnghesconsadihs prgsent
invenBQg/ or instructions for use of the conposition. Kits
may al so conprise a neans for the delivery for the
conmposition, or pharmaceutical fornulation thereof,
such as a Haamdelf orCytnioaddifydbest foroOkalipladwi ce as
descri bed herein and known to those of skill in the

art itignall n in rrbodl ments,..th may
contPHA, S 2Eialotaid EOEDA sBER S By py Gosthoing
oxahﬂlahﬁin@m%@m@mblﬁt%mummlmsﬂt Whterd) At © céhi@n®htakof 8 mg/ml.
posone. [0433] Additionally, the |ipid-containing
The celé rmbﬁlty weA delermiped ppRe egpmezdrcipdy Aval 16&%@@@@0@%%@’[
f t he kit provides the
(qub?kﬂdcoﬁlgﬁ%l gﬁen{l:lg%lp%%%&% Lt(d JS“B%“; maceut i cal
fornulatlon t her eof and reagents to prepare a
conyo0443]i on A¢PC-Adefispadviddd pnDr. HiemobnjYasagie ofi RaseprdheCenter

in a r |zedfom or in_a solution, .
for Agﬁnﬁ?cﬂé%/lawné(@ﬁ@}q 1o o URIVERIY R ARV, éar@&?rﬁ%@fr?ﬁi BRPMI
1640 hl%diu‘ih ﬁéfnén%cmwtﬁ heos ﬁ?@ ?f@ial BRY sGOPRIGM AL USA) were treated

pharmacédti cal [y acceptable diluent for preparing a
with ddnq«mtmubns nmeﬂiPcsnlutﬁus [12(1({)1 >4 Uént’3Vind] a188°¢E sk GDrofom 48
t hose of skill in't

for
hourss g hgtedimy was E@&VFE@@ 2SStk gﬂ% Cofy Copting kit
Dojinﬁg?ﬂgéﬂ%?fei Jtagﬁl) Kb dsSia 88 to! tRE !:él%e@hlch were incubated at 37°C in 5%

COs;, for 2 hours to develop the colored product. The developed color was measured at an

absorbance of 450 nm (reference wavelength: 620 nm) on an Immuno Mini NJ-2300

(Cosmo Bio Co., Ltd., Japan).

[0444] The results are shown in Fig. 6. The cytotoxicity of -OHP was
found to be LDso > 8 pg/ml.

Example 2: Determination of the Number of Transferrin Receptors on the Cell

Surface

[0445] Human normal leukocytes and human malignant tumor-derived cell

lines (K562, MKN45P and HL60) were used in the experiment and obtained as follows:
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sugar sol utions of about 1% to about 20% about 1%to
about 18% about 1% to about 15% about 1% to about
wa s/ oeheut 3% to about 10% about 3%t o about PGPAIS2006/008650

about 1% about 2% about 3% about 4% about 5%

about 6% about 7% about 8% about 9% about 10%

about 12% about 15%. about 189 M SR $¥BRpartment,
K562ﬂr¥£@%7'_rlpa(pﬁn%?ﬁ%‘gf3 ﬁ%tg, %tr #éorggq{%%l%eﬁ%naj be a dext_?ose
Aging;%é#{; Anglgr’ 8 hGiu Ualerkity Lpab MK N29R: Iab biitae SiuoexTeibye,

n certain enbodi nents, the &if'd-cont(ﬁinigﬁre

UnivecsitypSxsiod] ofMidiginse]appiarHledlabiod9342 (be BS%%‘&C% F H5d R,
. bl.ank Iipos | i pi j MRy i it @i eigity,
e R e G
qunzonpound).[0434] The kit may al so contain a device for

dm nistration or for dispensing the conpositions,
including, but not limted to syrin I petta,
ot hel0ddeiv] ccherowrber 61 £hacesBrrbr P oraRR feflsoffage of coch
rm [t | 4B eBIcAERdPhykicll) 126B0LHTe] 6Or(1949),
was TG S RIRIE. o e peprictadi

e Sea cont ai ner, |nclgfing t hose kno
usingt Midp6oSOmscedf s kolitioni of 't hdatwtad, T @krs 511 (Rerkinglmsr fagyn -

I ncl ude_ot her ther [ ounds, . '
Lid. Gerpiriet PR AL B8O 08 Ry PELLY RSB mefred
(Bioc%%?m %E'Eﬁ&gkrﬁ&t ColdAgut hepapeutix (1894 waasatiéedioteach cell culture at
ant I canc

r agents. These agents, be provided in
diffefeapadmeardtonsrangingframd3 0@ x hl/2 OeJ)m 6?@ angyncpbated facl)r 1 hour.

present invention, provided such m xi ng does not

reduce the effectiveness ofizsei r |- RA @y protei

t her Bl i %‘?eﬁ?nc(??tr _%H)@ Ogong%a;b?%d%fl;&gﬁ%@?g rll Atl ons.
quanﬂgg&[dnbﬁgam @kNowsy Mdttasd (V. Boe Ficus, 1By 2612TUH51)) and the

addi t1onal” dagents for adjunctive the%@gy Forfﬁ%?%PkﬁK}3OO
radicagivitswhomesnuehbusinga savER SEUBET @are Wil CARMEIS ’

(e.g.,. .anti-nause : L s j §bit&e the cells, and
Alokarfymbide drRand: ﬁgeﬁgéﬁ?g%lﬁ%?@%% C%ﬁ% > ?')h}g?k?t s Wil
the del1GH4dd6n ARPRABddaYith kool GRS (166 X3 (pait.ifon3 avg, which

adm ni stration of the conpositiagn, sjde .effects
was oapepiod st LG PRBRS P LA P rp S g Counter
i.nst.ruction - i whd Sl Brfhes. Mhike nuinitsdr bd celty, was
t°d%ﬂ?“ﬂ%ﬁwf%ﬁg?ggﬁ?gsfg??ﬁ?géénatter,reideofgée,_
detcEAMBALY bréteadalhificitiok assay, wpng balLogiry eetiigud7pioniChem., 193,

anot her _aspect of the invention, kits for treating an
265i278i(43dwal who suffers fromor is susceptible to the

condi ti ons described herein are provided, conprising a

fir stioges! ai N&f; GOPRA SbiRg e cosagetamointbamdd f was determined

| i pi d-contai ning conposition or fornulations ther
by sabiratitinglis cehchuirsion, oFkRdnd REEPTICH SREVE GIGSERatop g 1t added.

TheCSocg'Ec mlar eprlotrrveXs cprgwn by plotting the concentration of bound Tf on the horizontal
axis and the ratio of the concentration of bound Tf to the concentration of unbound Tf on
the vertical axis. The number of the bound Tf (i.e., the number of the receptors) was
determined from the x intercept of the graph, as described in Proc. Natl. Acad. Sci. US4, 80
2263-2266 (1983); J. Cell Physiol., 132, 492-500 (1987); Proc. Natl. Acad. Sci. USA, 92
3318-3322 (1995); J. Pharm. Sci., 84, 216-220 (1995); Eur. J. Biochem., 186, 367-373
(1989); J. Biol., Chem., 258, 4715-4724 (1983), which are hereby incorporated by

reference in their entirety.
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any of those known in the art and appropriate for
storage and delivery of intravenous fornul ations hi

W@ oobayneenbodi ments the kit further conpri sesPEI/E8290616)8650
cont ai ner conprising a pharnaceutically acceptable
carrier, diluent, adjuvant, etc. for preparation of

the composition to be ,adm ni stered to the individual.
[0 4é§1 its Tll?ﬁyu]éqbglbofbe I borad tp the gell syircgiip the dlffel ent cell

S
types B8O Hkid 2 IRER Btorie RS b %o Rt R 1Bt
on thet cedlatinfect off the celhhnafsdiemwdijﬁbmf}mmmme]xgmnﬁmdmp@whmd gnificantly
. ch as.a meeE F weeks, 3, weeks, 4 weeks, 6 weeks, 8
hlghe Rpéhat g leukocyieSnt hs, 5 nonths, 6 months, 7

nont hs, 8 nonths, 9 nont hs or nore. [0439] Kits may

al so | nc! Udkey AHplei ) ep%@ﬁﬁﬁi&foﬂmﬁsm@tﬁo@w ai ni ng
conposi tion or fornulations thereof and 1nNs ructlons
for use and packaged in quantitiessufficient fo

st orl8#fdland Amess qf Zﬁﬁalﬁ%r‘aﬁN@sDOﬁ)&@é’%aWBP@T Lmjéip il USA) (
Cat. l‘ﬁcﬂ o STW o en;)’)"{g%é‘\‘(l%gﬂ?d %202{1 gﬁ‘éﬂ:eﬁ ash Cgt?i%] leés To the flask

was ad@‘d&ﬁ%?admgtNﬁHB ngnm uisa, Mweby15.080 rm@;ttad edl. dfehtrafoby/Ethyl
ference in their entjrety. EXAVPLES [ 044

ace‘fatﬁr(bé en)s Wﬁk@rﬁqr% Ghemical fodpgiFesdddr | q@@a) Wit *”d;dF%P’é@ eiigled to
begmtd?ssg)?ﬁlr%ftﬁé NI EEXATRHSS : Slzéh e MRHinek@RE~E¥ampl es are
not l'rmting the scope of the present Invention.
Exanple 1. Cytotoxicity Test for Oxaliplatin [0442] An
ox al [Diﬁldt in F@llomﬂg)miéial wixXiog, vl bpr wpaadmdkayd the flask set up
ut.i on

Ganopy TR SAREH i B ey ks g GNP RN 6 o Dastcand

sealed@{tAubbENSopgdr! St drdey nit@el 68 heBoRflishéd ehea stir bar and
commercially availabl e cytotoxicity assay kit (WST-I

stir plRfet Thwwnﬁd@&waw%qﬁie@awth ntibst Mhegcactipy Was paiferyed at ambient

oAb S8 R SRR Y Dl BN R Yo 1EAR R of

Lipid FaGHB RN ntik@rdIRby &%t stilly f@fusd aky T1.C0@Rpas). cul tured
in RPM 1640 nedi um suppl enented with 10% FCS (fetal

cal f serum SIGVA, USA) were treated w

cond8#Zat i dns seargte @aﬁt a§pPlition s Q%(ﬁ% (Adpiyh, Yy MW:

206 334 wekffreb ey Skt 7HTmPRUDTC AT A e Fhe DCC

dissolved quickly in the solvent to yield a clear solution. The DCC solution so prepared

(approximately SmL) was then added dropwise to the lipid/NHS reaction mixture over 10 —

15 minute period. The reaction mixture became more cloudy upon addition of DCC.

[0453] TLC was performed on the control (lipid/NHS) and on an aliquot of
lipid/NHS/DCC at time 0 for reference, as follows. Sample was spotted 50 pg (2.5 pL of
20 mg/mL) on TLC plate (aluminum sheet — silica gel 60F;s4 from EM Science
(Gibbstown, NJ, USA) Cat No. SP05554M), dried and then placed in the developing
chamber where solvent (70% chloroform, 28% methanol, 2% water) was allowed to
migrate. The solvent front was marked and then the TLC plate was dipped in ammonium

molybdate (5% ammonium molybdate in 10% H,SO,) and dehydrated with dryer.

[0454] The lipid/NHS/DCC reaction mixture was stirred under nitrogen

flow and the formation of product was monitored (Rf 0.3 — 0.4) over time.
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Doj i ndo Laboratories, Japan) was added to the cells

whi ch were incubated at 37Cin 5% CO2 for 2 hours to
waleweloggied he col ored product. The devel oped coPCF/USES6/008650

nmeasured at an absorbance of 450 ran (reference

wavel engt h: 620 nm on an Imuno Mni NJ-2300 (Cosno

Bi o ! [0444] The results are shown in
Fi g. 0@7455 W&%%ifi ;?Oa’rerwowNﬁEsNﬁbDQ@Et%awt complete

conkéB

o s TR e pa1s ERL BB By Plecl B A IE (47 me
in 1Hgkethyh eectate) Wersleddgd. eReamtidn hrupressivalwgnaain tested by TLC at T =
20 fiumor - derived cell lines (K562, MKNA5P and HL60) were

used in the experinent and obtained as follows:6

008650 K562: TKGD210 (Cell Resource Center for

Bi omeplidsd] ReSigatesdtionl istdifows t@f)r@@é@&]?e?ﬁ{étwedﬁgh@gt ambient
and Cancer, Tohoku University, Japan); MN4

temppiaige Wlthmogenélqw@m;mmeg @rogcec@drﬁ@m lighit). I\&dnc suamng materials

a 345 (Cell Resource Center for _
remBﬁlgngglocal Esééﬁrch Institute of Departnent, Aging

and Cancer, Tohoku University, Japan). [0446] The
nunbej0467] Tf Rurificrgfoar rThe)rei@@aph@bigedRad élﬁlléiﬁﬂehctlon on ice for

urf ace was, det.erm ned by Scatchard anal ysis
~ SIS atis TR rgion Gpkhirs Yoniho SRersohugh oeclasiriyanel and

f f |8
thed(vagﬂ% %ﬁn(l%)é\f% %EI SrArtgf:Q:‘&]laH%gﬁﬁno Alﬂ-%fst!l} Iha?ﬁ idda < was calected

and @dyied b3 20tasy ezgetp\orauj@A) Awemesclui‘rpnsnfewabgbtamdd) gﬁﬁ eﬁ’&lbdftadon The
Bi 122, 319-325 (1984
paSt&/?sag ad g’r% Slfslg o %Hn Qe‘fm&ﬂi‘ﬁﬁpg’nﬁ't di f f erent ( ))

concentrations ranging from[300 x (I/2) (0~9) nM at
4C ar[«)458]c ubaBitich ged forlpulfi@entiod] AL bushBRdAGRSRRYdsdhrdfied using

l.abel ed Tf was det erm ned by protein

silich 4 it s o v dsisdyn Bhictaferioihy shiet belg s packsiointo a 1 om x 28
i
on S 258 B0 SS1 P RO PR e

colum&{)ﬁluﬂﬂbraﬂed v@dn chldrbfbrm (geavaRlpacidyefly, the

sol uti on was centrifuged to preci pitate the cells, and
t he th an i ce-cool ed PBS

f
(180C[§4%9]( ;?‘ Wa% ;lop %‘P e e ihraigg O apkdtied) sdica gel
colubrinIesddedalol anedioBY ol & Efﬁﬁﬁ'lﬂr(g ML9f CbAL QP& ik Yractions.

W th a ganmma counter
Flow rate was a function of gravity, but 5 x 10 mL fractions collected in 10 — 20 min and

désignated fractions 1 - 5.

[0460] Next, 50mL chloroform/methanol (90/10, vol/vol) was added to the
column (5 x 10 mL). And 5 x 10 mL fractions were collected and designated fractions 6 —
10.

[0461] After collection of fractions 6-10, a volume of 100mL
chloroform/methanol (5/1(v/v)) was added to the column (10 x 10 mL ). And additional 10

x 10 mL fractions were collected and designated fractions 11 — 15.

[0462] Fractions 6-15 were assayed (5 pL aliquot) by TLC as described

above.
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to determ ne the concentration of Tf bound to the cell

surface. The nunber of cells was determ ned by protein
w@eaenfiscat i on assay, using the Lowy net hod ¥OT/UB006/008650

Chem, 193, 265-270 (1951)). [0448] For each data

poi nt, the concentration of unbound Tf was determ ned

DY oBidcLl Taybe ISP o o L) HOe
dr1e3t{\ﬁ7§ Eﬁl‘?‘ﬂﬂn R¥inR 9t AGpbiBotonRe ﬂhﬁl%b(ﬁﬁt gbtaed Afterldvapération

ori zont axi’'s and the ratio of the concentration
wasdBOing lﬂﬁﬁ%‘lﬁﬁelﬂ)} at Hetemoined by brilL@hagainstitisompurifi¢d weactidyeproduct

verti cal S d.Tf
and BB he PR UGS LS B Skt RN Brapan)

i ntercept of the graph, as described in Proc. Natl.

Acad. ScL UShyai 1@@63P@6aﬁa@8BNHslNcﬁbUPE3hysi ol ,

132, 492-500 (1987); Proc. Acad. ScL USA, 92

3318-3322 (1995 . Pharm ScL 84 216 22

ur . 9466 o HEmbrepRi) ggmises NGOEHE (50 1IN lchinoration
Tapfy] dnd SR ESohlbmectiebly 38 By Ol AR AR Ep RERFin 2 S L.

conib815ﬂlasIEfW1ﬁDQJ pplertimgst i(maxqjehmngdsa;eded withteerutibdrfstappet and a stir bar
cell types are shown in Fig. 7. It was determ ned that
wastag ec}]@ﬁ%&“??“f‘?%ﬂ’é‘ﬁ@??mﬂg'( Tf) receptors on the cell
surface of the cell lines derived from human nal i gnant
tunorg4gss sip ﬂdsﬁ@ﬁs|tHen|”t§1§Hé@runH&a¢hchﬁ1ﬁtand Hiliea kTR nitrogen gas
| eukocytes. Exanpl e 3: Preparation of NHS- NG DOPE
ﬂowlﬁgga}ﬂyﬂ(rms atghrep@imnasy Bie iskpopihepkeph tndepaitaggen using a
" ér% @ Inc., USA) ( Cat. No. 870242, MN 880.13)) was
i 8%%nto a conical flask with 2 legs. To the flask
was added 39.2 ng NHS (Sigma, USA, MAN = 115.09). Next,
5 L mieehl orgftarptﬁ&h@yhdemat@ee tolthe {lagkwyas Mﬂkd)ZElmb dry

Chemi cal Industries, %ﬂge%
chlosgformetyas Hhepahiad Hpiag gTe\ﬁtlﬁBart W%éﬁ» g ﬁ%was performed at
aml%eﬂ);}?%hp&a&?g fd}%ggroglﬁﬁﬁélggg enaianEé Tha BRI nQMQ uddali thiddsolve the

a stir antefas set up
stazﬁb@hiamlé i A Regulvdatdplandf Iipleh NEsWas set béideviariuse oyia TLC
o0 one leg of the flask and sealed with

ent |,
Conrﬂlﬁﬁ‘gplt%rﬂ%%%gtﬁwr@ﬁl?ql ng under nitrogen was

acconplished using a stir bar and stir plate. The

seconfh4ep Wag ssRAMoAGIH Wiy ¢ DOLg 1, 31dieydigasyicarbodkside)
performed at anbient tenperature (20 - 23C). The

dissolvediin 8.5wmg. &y ichlosaforns (cle 1 dissel vadi aackl Wi nyepasedhiber prepared.
TheOIBCC solution was added dropwise to the lipid/NHS mixture over a 15 minute period.

The solution turned cloudy upon addition of DCC.

[0468] At time 0, a TLC (70% chloroform, 30% methanol, 5% water) on
lipid/NHS and lipid/NHS/DCC was performed to monitor the reaction by spotting 50 mg of
chloroform on the TLC plate, allowing to dry, which was then placed in the reaction

chamber (70% chloroform, 30% methanol, 5% water) to migrate.

[0469] The reaction mixture continued with stirring under nitrogen flow and

the formation of product (Rf 0.3 — 0.4) was monitored over time.

[0470] The reaction was allowed to proceed over a time period of 2-3 days

at ambient temperature with nitrogen flow and stirring.
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Li pid + NHS reaction m xture was set aside for use as

a TLC control. [0452] In a separate flask, a solution
wW@R000®1699% Al drich, USA, MAN 206. 33g/ nol) wWesST/US2006/008650

prepared by dissolving 70 ng of DCCin 5 nL et hyl

acetate. The DCC dissolved quickly in the sol vent to

yield ear—~sol ut.i on sol.ution so pre par

(appr g%ﬂ%iat el ?/ﬁ%rmaﬁnmmﬁ{g W%o}ﬂ&qr Hhikuie taoBlt”ﬁ’éner funnel
andlwashed NriSe Wit Ot ® MINENbIOFE LD VEle élt‘@lre S%&um QL @0 g{eki%ﬂd dried

The reaction nixture becane nore cloudy upon a tron

by 1@faryyerapr g3 ]A sans-selid naete s mbthinad. t he cont r ol
(l'i pid/ NHS) and on an aliquot of I|p| d/ NHS/ DCC at tine

(2. 8 W8 S0yt OB bR s PRSl affcgilorolihm, and

thergﬁ]tq:rcé agbﬂn@b Fﬂﬁépfdcesrmﬁ[‘dl r&@éaﬁ&ﬁrds@nﬁk@s tFoylly, MNer teStimes
i SPO5 N& gﬁl ed_and then placed in glh
eafé’\%‘f %Sﬁ@SLEB%H% i afey BLHlayem( 70% chl orof orm  28%

met hanol, 2% water) was allowed to mgrate The

sol ve[m;tnj]r OmCd/l@ﬁn@ﬁfc%?gld vg?sgpr%g ned 11—%11%5”06"3 %(cjhwa%of?wl which

di pped i n ammoni um nol nu
wasi]@% PEREHUIn ad ¢yl dmetodainmivith dopeeci. Tﬁ)eﬁl@ﬁ)]roﬁhﬁte size of the

lygﬂ action xture was.stirred under
Cddr??@%en %)E\%v 1;4(; hgef’ PR WP Il iRt d e C\%%Oform (gravity
packmdini tored (Rf 0.3 - 0.4) over tine. | | 1[0455] After
18 hours, conversion to NHS-NG DOPE was not conplete
conv @Jgﬁn after 18 hours and nore NHS (26 ng in 2 nL
et hyl t at SFIRHE TRelqeded Ao} qqulimat@d ﬁ)}llt nolobted) silica gel

colu}lf_l/ﬁf eg&%,?_@gs acﬁ%é?bb %L %?&?ﬁ%ﬂp@%& n an éql ﬁe%éé d;oﬁ%oted in100

mL Gegfirmed Toe Sowirhie wasekfanctiat ofagi‘bqut(lit&ﬂ@ﬁq;it ure with
nitrogen flow and stirring (protected fromlight).
Sone tin teri ed prior to
pur i flﬁ%’gsgl on%r%rgﬂ%'} iﬁ%ﬁgﬁ%é‘ﬁr orofergn/metenpldR0/10, vol/vol) to

coluffinX tQu1RStewas0 al1i frh@tbnk eaThiyh BN 1 ce for ~ 30 mnutes.
The chilled reaction m xture s then filtered through

a Buckner funnel and then washed 3 tines with 2 x 5 nL

chl ol m  Added20q md- dhlerofamsipetienad 5048, wilvbBas eclumn (20
' lid past
X0, e 0t Y EALBRY, e on s B & s Fhen

resuspended in 2 - 3 nL chloroform
[0477] Fractions 1 to 23 were assayed using 5 mL aliquots via TLC.

[0478] Fractions 9 through 22 were pooled and dried to a thin film using
rotary-evaporation and lyophlization. The final weight of NHS-NG-DOPE from these
fractions was 61.9 mg (27.9% yield).

Example 5:  Preparation of Lipid Mixture (N G-DOPE:Tf-NG-DOPE:DMPC:CH)

[0479] 583mg of DMPC (NOF corporation, J apan), 299mg of cholesterol
(Wako Pure Chemical Industries, Ltd., J apan) and 75.7mg of NG-DOPE (NOF corporation,
Japan) were mixed and dissolved in t-BuOH (10 v/w vs. lipids (10mL)) at 45-50 °C.

[0480] The resulting solution was poured into a vial and frozen for about 8

hours on a shelf at 40 °C. It was depressurized to about 0. ImmHg and kept at reduced
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[0458] Silica gel for purification of the suspended

paste was prepared using silica (400 nesh) 4 g -
whyasaraed i n chl oroform The silica gel was pap&KEUSING/@8650

alcmx 28 cmcolum with stopcock. The approxi mate

size of the bed was 1 cmx 14 cm The col um was

i ibr I Vv

pres%%rlérpf%lei)\(}v@ Sevlglct)lglvJr gg g}%ttg&? lgﬁg%w bﬁirda?Ce Ebut Qtﬁ%\[fﬁéﬁ%m which
proddsd £t)ophilized Hpidehixtmé wam obtAdddd 10 m. chloroformto

colum (5 x 2 nL). Collected 5 x 2 nL fractions. Flow

Fract BNy col h eev e indhObhba i matisees apsgebove was

s AT S o s

homAsgeneépux pb®ded offlipad mivg s Wasr thus obthised, vt apldlégﬁlg ﬁéﬁ i5:5
fter collection of fractions
(Dhjéﬁqgfhogﬂ%f)&@gqfﬁ(g@ﬁ% | or of or M met hanol (5/1
(v/v)) was added to the colum (10 x 10 nL ) . And
addi t i Dfahplk@: Xpripaition! GFdlipesin Vol tiRink€CdRpositichs
designated fractions 1 1 - 15. [0462] Fracti ons 6- 15
were assayed (5 mL aliquot) by TLC as_describ
AbovelIBaBS] Eid BES YOS RPPRPLEPUHEE B b Drevious examples
W1tﬂ{h%°c5h1?>'8ﬁeﬁs9rs&etéﬁfeﬁeoeﬂﬂ@l ed and dried to athin film

otary evaporation. The final product obtained
after evaporation was 130ng (65%yield), as determ ned
by mrynmwa/@mm@é)mmmﬁsmgw 4nag/dt611mg)pr oduct and
CONMaFy} Q@W@@hﬁmmwﬁmmhm Hﬁnﬁ\g@ DOPE)

Ob ‘i@ Preparati on of
epar ed and purlfled NG- DOPE
DOFE %3/729@3@; ﬁégm@ Japan) and NHS

( N-Frytohr 4 XySIRG NG OPBANHSNGy) were wei ghed and
DOPE@P%g/WQn@HL&ﬁgmBSﬂi yflask with 2 openi ngs ne

s i T488850 18tdrb /4 8mg
Bl e

nitrogen gas flow ng gently (reﬁeat at three tines
The f [048R] wasEnthien] ideptd Lwgee cash hydigted andishged with 300 mM of

aqugog.srs% e Qo uhon &O v/w vs. lipids (5mL) (5mL of sucrose solution (20 v/w) was

added to the dry lipid mixture and stirred) for 30 min. at 40-45 °C. Entries 2, 4 and 6 were
each hydrated and stirred with an aqueous solution of /-OHP (8 mg /-OHP/mL, 20 v/w vs.
lipids (5mL) in a 300mM sucrose solution) for 30 min. at 40-45 °C. A liposome-containing

mixture was thus obtained.

[0484] Liposome diameter was determined by QELS and the results are
shown in Fig. 8. The liposomes present in the liposome-containing mixture have a mean

diameter of 500-2,000 nm and have a broad distribution of sizes around 100-10,000nm.

Example 7: Preparation of Oxaliplatin-Containing Liposome
(NG-DOPE:T{-NG-DOPE:DMPC:CH)

[0485] The composition of the liposome was as follows:
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[0466] After placing under nitrogen, to the flask was
added 2.5 nL dry chloroform was then stirred using

w0 b@e®99169 bar and stir plate. The reacti on wasPCT/US2006/008650
performed at anbient tenperature for approxinmately 30
m nutes and swirling was used to dissolve the starting

terials. A 20 ni l.e of Ljpid + N asi
iyt eRoRhet Ao e ok BN RS DGEDRGOoT PERE QUL o 1P

hon of 6 1 f DCC
(No%%gg‘léﬁ@%ﬁ%‘ﬁ%’iyl carbodi i nide) dissolved in 2.5 n dry
Cholefteril 0CH) (Sdl@d)elafmnd¢moalv8dYquﬁI¢rly1)ds)as pr epar ed
TN C T T R
phos??h%ﬂ%fb’i’aarﬁi}ﬁ@,ns%gitﬁﬁ QMQVD@PEKC@@HQQQIC@@HPﬁ&eiI{aﬁéﬁl%breéénted by

LC (70% chl orof orm 30% net hanol , 5% wat er)
NG-DOHRE) {NOENES parediohj Jsipait)NHS/ DCC was performed to

sucdRP Y BRA B 3005 Bl i bt A% Rt agtonmo
diol@yRSRY1}Rrd- BPhb§A6 bihaiblshmebeidivnd 94k cHOPECOF (THPITO-OSu;
met hanoal , 5% wat ergmi\{q?r m ggat e. (50469 ~ The reaction
hereiriaftetmeprasonied hyddl DOBH) (NP Gorgeratinnt fepgn £ 1 ow
DN@@%@%@%@W@@%?W&?% gg%%)l og. \A/\r/Zis\AgISI owed

to proceed over a tinme period of 2-3 days at anbi ent
t enpgoaselr e Wi the niidong phast) avaguadussolutionred @AY (§ mptel, in a
reaction mxture was fhen filtered through a Bruchner

300 M sarrogneP BIHSRSUite with 2 x 5 ml chloroform The

entire solution was coll ected and dried by

r ot ary18¥2aPor RliQfre 4¥ SRIPC, T, NG-IFSPE aN@NHING-DORPE (at the
[0472] The semi -solid paste was resuspended in 2 x 3
molertatohdfi0od o i) wandissaieas inid w/er@e tatablipidiveaghtpf warm ethanol/t-

w55 STET N T e e
con@{His M BingfAt78HPGR kbsm 45PC,isoahg ehe yameyiratiparcd thdmplvent

m xing silica in chloroformwhich was then packed on a
became apout 24 %eiv{Veol unm with st opcock. The approxi mate

size of the colum bed was 1 cmx 14 cm The col umm

was_e@uibl braped whafy TR QU GAERM EXtrBdG K8 wvas lapped over
[ 0.4741?) ga“rpl es mél?%é{g%)agié% pgnt 0 eqwél I brated (but notpp

fivedtiéced pf $001ins diltgel (Cat. No. 112105, Whatman ple, UK) under pressure of about

200-800 psi at about 45°C. The liposome was thus obtained, having an average diameter in

the vicinity of 100 nm. Liposome diameter was determined using QELS.

[0489] 6 L of phosphate buffered saline (pH 7.9), 6 L of transferrin (Cat.
No. 4455, Selorogicals, GA, USA) solution (20 mg/ml), and 18 L of liposome suspension
were mixed and stirred at 30 °C for 15-60 min. This resulted in a reaction mixture which

contained 4 mg/ml of transferring and 20 mg/ml of lipids.

[0490] The quantitative analysis of transferrin was performed by the

bicinchoninic acid (BCA) assays according to instructions provided by the vendor.

[0491] The increase of molecular weight after incorporation of transferrin
was investigated by SDS-PAGE (Sodium Dodecyl Sulfate polyacrylamide gel
electrophoresis). The analysis of NG-DOPE was performed by high-performance liquid
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colum. Then, was added 100 nL chloroformto col um
and aliquots were collected inlOO nL fractions. The

w0 b/ oyEs®e was a function of gravity. (Fracti oPCIPS2006/008650
[0475] Fraction 1. Added 100 ni chl or of or m net hanol
(90/10, vol/vol) to colum. Collected 100 nL
‘fractions. ]iSlJeraCtl on 2) [0476] Added 200 ni

chrerpatgRisplY FREE h¥Hb eV mmatyedighy sdattoong d¢t@ctmoqﬂlrﬂm(o@o Alltech,

DL LBt A (815 L 610 788013

aliquots via TLC. [0478] Fractions 9 through 22 were

pool edEamaiplir§:edPteparation of OixhliplsinWontaining Liposome

rot ary-evaporat j on and I ohIizatlon The Tinal wer ght

of NHS- NG DOPE £ erRir: = DSPEDSRESCER 9 ny (27. 9%

yield). Exanple 5: Preparatl on of Lipid M xture

(NG BRITT - Nl XoRf £, PMPC ((NOF

cor p(lﬁtlon Japan) O%gﬁgﬁ%fl@%ﬁéﬁggg%l%v@ko Pur e

Chem cal Industries, Ltd., Japan) and 75. 7ng of
Disteggopbpirosphitilylche es € 3-isteanapanilyere3 phagrhoalndine : DSPC)

I int-BuOH (10 v/wvs. lipids (10rm)) at

Ch"%ﬁ?"@@ [0480] The resulting solution was poured
N-glutdrgl- élstoIaaiyl pinebphatie sthbasladBRUN- @11&9%[152-‘&&t@ar§§1%1n gl?(gero -3-
h g)?‘i It was depressurized to about 0.
pho Hapcetadiva splo; DEPEAFH - €ROH; éllereglatftee represented by NG-

DSHEperature from-40 Cto 25 C stepw se, from which

process a lyophilized [ipid mxture was obtai ned.
DSHOZEINGADEBIAered: 1:6f2 nixel/rholnphi |i zed |ipid mixture as

obt ai ned above vvas m xed Wi th 20ng of powdery

ared n Exanpl e 29) and crashed. A

horro enedus 1b‘alouf]f’ 158 31 3UGPYS SReioniafd-CQJAk 48 mednl in a
9% WCMBe&olultlbhﬂwﬁs'ﬂ&ée@ RfdeS@ita 115 Exa le 1.

( DMPC: Chol : NG- DOPE+Tf - NG- DOP Egarrpl e 6: Preparati on

of Li Bosoms Cont ai m(gg) Conposn tions [0482] Lipid
mi xt P& wer & piepsr SdtCéGYIQJS%O NOX, Hepam) estiodesserol (038-03005,

W Pl I B LN 8 iy Kb o,

Telk_ymm@kuw /Fhﬁlmmaﬂxﬁmﬁaza Séfeadcs, Japhd¥ht tHeVatiyf 082:1:0.2 (m/m)

DVPC/ Chol, [ NG, DOPE/ NHS- NGDOPE(
was dissolved 1n chloroform and isopropyl ether.

[0495] To the resultant solution, a solution of /-OHP (in a 9% sucrose
solution) was added, and then the resulting mixture was sonicated for about 15-30 minutes.
The solution was then evaporated by rotary evaporation at 60°C to remove the solvent and
the freeze/thawing was repeated five times. The suspension was frozen (by being
immersed in dry-ice/acetone bath) and thawed (by being left to stand and immersed in

warm water). This was repeated five times.

[0496] Then, the resultant product was sized at 60°C using EXTRUDER
filters (twice at 400 nm and then five times at 100 nm), (LipexTM Extruder, Model No. T-
001, Northern Lipids Inc., Canada) and ultracentrifuged (200,000 x g, 60 min, about 4°C).
The precipitate was resuspended in a 9% sucrose solution or MES buffer (pH 5.5) (MES
buffer. Cat. No. 345-01625, Dojindo Laboratories, Japan) to obtain [-OHP-encapsulated
NG-DSPE:DSPC:CH liposome.
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| 52ng/ 77. 9ng/ 15. 8ng/ 4. 38ngy) Entry 4
: DMPC/ Chol / NG- DOPE/ NHS- NGDOPE(

wa san99iée 9ng/ 15. 8ng/ 4. 38ng) Entry 5 PCT/US2006/008650
: ;DI\/EC{ Chol6/ NG- DOPE/ Tf - NG DOPE( 148ng/ 76. Ong/ 15. 4ng/ 4. 8m
g) entry

: DMPC/ Chol / NG DOPE/ Tf - NG- DOPE( 148
o) [B4S3] ErwiseShe O e B N sEE g SR
rre
liposG 7§ e flgd Wt ey ”23?%32??%?@%?’ b T apsutated

NG-M@SE &igeasind, 9 -dtid-3dEydikiepi daminopropg!l) eartiodiride émd&ropblpnge
mn. at 40-45 0C. Entries_ 2,

(0GR G atec i e B, udbi) AR o7 2 e
to thé %e%t of tgﬂlflé)mj ?91 H&dﬂ?’%%;% 1%&&&:%11161%5%3 -NHS; 6033@312/1 Wako Pure

$& S6l for
Cherhic@Dﬁdﬁﬁnes; fitcaj Tapmg (i act ameuntas 73R selgbredd ﬁlmwelgbu@iqw lipid)

osoma di apet er s, det er mi ned .he
Werer@éﬁﬂl tagd ApemEBHERAVAS effzf‘tgroo@ te‘fqﬁ@aﬂéﬁgg@e%%gr esent in
the |liposonme-containing m xture have a nean di aneter

of 53@49% OOOTHQB a8 theltayBtant @A, dhﬁetfemlm(ﬂ"t)c(m of amoweof 20%
arou O 10, 060nm Exanple 7 : Preparation of
relat@edd ithe weight- c(fdhe hpld; £ Ny 5@45,3,;5 SIGMA, USA) was added and stirred at

roon% {g@ H%%%@E%% %ﬁ% }E&[o%éﬁaﬂ bﬂf?re& QMRRS k41186 of
tranﬁe}‘?ﬁmlf@t ﬁbélhcdﬁiﬁulnﬂ@f 20% relative to the Volume of the total reaction mixture)
od iWP%%L ;é C?G‘élr{lnsgla’%]la %’,\gn?reﬁaf?‘@gﬁg@?g? tOOE: %ﬁé Fugaﬁ Qﬁgp P(kal reaction
mlx%ﬁegsﬁﬁﬁsgéé ﬁﬂin% sg’hﬁ{ n shgt & bandehpNuihe f@ryioudi ol eoyl

hano am ne
(N-glutaryl -1, 2-di ol eoyl -src-gl ycero- 3-
phos(beggihan Alosthe ﬂm,s obtamadmpgafpnn of PEME-BSPE lingspme, 10-40 eq.

(vs. gapsrfgqnéls Sglﬁlorrl] gft ﬁg%ﬁ\a’j ﬁg '1\1@' ils eoal ﬁw stries, Ltd., Japan)

was% gsPldahd gié el?s‘i&?di@ stifled @t room temperature for 15 minutes. The resultant
(succi ni m dyl -glutaryl)-I

solutibnves yktraBltgky eestos- e@ﬁﬁm&awaw HER FrEUSREBERd i e sucrose

soluﬂp@_ \K@r%:,tgx QH%)t_m p %Pﬁ %Jd}@lfn% &Fas OB RLERe MR o Ri¥ion was

ultr%ﬁe@(ﬁ@&ﬁ)d@f@ AdHmNeb DR Gnd ﬁleﬂa t}ie prdzlp)tate[\m}saeguspglded in
t he aqueous phase, an aqueous solution of /-OHP (8

a 9%rgherbse johutipn.
[0500] The quantitative analysis of transferrin was performed by the
bicinchoninic acid (BCA) assays, performed in accordance with the vendor’s instruction

(Cat. No. 23227, BCA™ Protein Assay Kit, Pierce Biotechnology, Inc., USA).

[0501] The increase in molecular weight upon derivatization was
investigated by SDS-PAGE (Sodium Dodecyl Sulfate polyacrylamide gel electrophoresis).
The analysis of NG-DSPE was performed by high-performance liquid chromatography
(HPLC) with evaporative light scattering detector (ELSD2000, Alltech, MD, USA) using a
Silicagel column (YMC PVA Silica Column, 4.6 x 250 mm, 5 pm).
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300 mM sucrose solution) was used. [0487] A m xture of
DMPC, CH, NG DOPE and NHS-NG DOPE (at the nole ratio

W®@R2006099162 4: 1) was dissolved in 4 v/iw (vs. toteCT/USP0E€008650
wei ght) of warm et hanol /tbutanol/ water solvent. The
l'ipid solution was injected into 300rM sucrose

sgéuti on cont ai ni ng about 8rrg/m / - C]—|P at about 450C,
¢Phe lusparationpfik xsliplatiniCdaannies Blipdbmes

14 %v/v. [0488] The suspen5|on was passed through an

o e O A S

filters
Ds%q;@g@lgq;t@robpsaﬁeREGm GRR:PSPE-PEGIDAKY- A0S 1iph86nes (TEPEG-

ned, having an average di aneter

b
Ilpokélﬂ ﬁie e é\{aeﬁ?]{eg Zl} %f%%l}?%ﬂmeiﬂﬁdg’@h@f einpraments weasis follows:
DSRIEbMIHQtﬂ@HD@?E[I% @ VSSHe Peb licpeananal 016043

buffered saline (p
4455, oro |cals GA, LE#Q solution (20 ng/m ), and

I
18 L [Qg i pos 1&Q§§H@n®nﬁamedét°/eb}énnoeﬂoﬂhEGStp1d Eed1 Btby mole
sul te a reaction
Ofpﬁ@xgﬁg}?\%’&ﬁﬁ@ Sg) Oﬁlé PRTOTSE thf?%l?s}fl:é?ﬂ%ﬂand 20
/'m of lipids. [0490] The quantitative anal ysis of

gy

trandfB4li n wso pedé by tRdnéilod BEERIEHIBGNAGL "l*cfﬁcfr%ﬁbg?ﬁ
lipoddBGA) 788 gﬁg %5§ﬁ% |ng to instructions provi e
PORPERGSF ! F ?I PARSEe of nol ecul ar wei ght after

i ncorporation of transferrin was investigated by

SDS- ROREES) ( Sod s Diseitls BiY Al 6 DRLYAGLY A d5 g8l

ectrophoresis analysis o
DSE eﬁ%@ el DYP P GR(P8)- mﬂwﬁﬁ}:ESlPEquﬁ dehr&omsogr aphy
(HPLC) with evaporative light scatteri ng det ect or
( ELSIRgfe [ cagel col umm
(YMC PVA?Sl ﬁ:r%:liﬁq%ggfmw is‘lz% 2“}(“‘% %}uﬁ‘?é ang) the g aypg beuist to the

11pospmglanoagﬁl DIG-DISPBX HE@ldativatiz6@ Rh&donied G ark-| hEQ%QgF duced by the
sitron-o

r TF- DSPEiI DSPCi CH) The conp
metht(’ﬁl%“?sc'ag Nga‘s’ataéppoﬁ’ubo%bs %ﬁ%t@aﬁ@m and 2004/0022842, the
disclpfi@esuraiilicly

e (1, 2-di stleaLru‘cE){/hQ H;b %{%qr{}%rgtreg-I%Ehr?ﬁoeélﬁ‘he&'hoI i ne : DSPC)
Chol esterol (CH) N-glutaryl-di stearoyl phosphati dyl

et hanol ami nd&xangé 10aPyepdration IoﬁBﬁﬁﬂ@Eigo'éomG' ycer o- 3-

phosphoet hanol am ne, sodi um salt ) 3- COOH,

her e[()g@f”t er AeRLizs Q} BE/[EQX m ko Pure Chemical Industries, Ltd.,
Japan), NG-DOPE (NOF Corporation, Japan) and NHS-NG-DOPE (NOF Corporation,
Japan) (at the mole ratio of 50:45:4:1; 410g of DMPC, 21 l1g of Chol, 43g of NG-DOPE and
12g of NHS-NG-DOPE, respectively) was dissolved in 4 v/vw (vs. total lipid weight) of

warm ethanol/t-butanol/water solvent. The resulting suspension with a volume of 20L was
incubated at 45 °C with stirring and passed through an Extruder (Stevested Machinery &
Engineering Ltd., Canada) that was lapped with five stacking of polycarbonate 100 nm
filters (Cat. No. 112105, Whatman ple, UK) under pressure of about 200-800 psi at about
45 °C. The liposomes were thus obtained, having an average diameter in the vicinity of

100nm. Liposome diameter was determined by QELS.

[0508] The liposome suspension, PBS buffer (pH 7.9) and PBS solution of
transferrin (Cat. No. 4455, Selorogicals, GA, USA) (pH 7.0) were mixed at the ratio of
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DSPC. CH: NG DSPE 2:1: 0.2 (nol/nol). [0493] As the
aqueous phase, an aqueous solution of /-OHP (8 ng/m ,
WO p00a/0¥eSsucr ose sol uti on) was used, as descriPEHUSI006/008650
Exanple 1. [0494] A m xture of DSPC (MC8080, NOCF,
Japan), chol esterol (038-03005, Wako Pure Cheni cal
I ndustries, Ltd Japan) and NG DSPE (Dr. Kazuo
3:1 w&wwdhﬁp Strestiéyo | URD venea O SO samroyimsfel PR diRkdinosemp was
thusSSBt 5119 Japan) at the ratio of 2:1:0.2 (nnm was
di sso ved in chloroformand isopropyl ether. [0495] To
the resultant solution, a solution of /-CHP (in a 9%
sucr o508l ut20g(pbavad 9aﬁd©€ﬂ lipesvind mmdnheasrmmd:d 1inttga vial and

fo t 15-30
frodgy i it B A et gkt 28 v deates e by sborbgy | ¥ and
kepBRGhE GeduBEPY@sduREfoS Q'déﬁmvnﬁr}@n{r%'}l@rgééﬁﬁﬁgﬁ%ﬁﬁvﬁ i'esafs

repeated five tines e suspens was frozen
Stepd@sm@vqr itrre?-dexdpérrodd rAt-the edrapletiomef mmpc@a dbaui évﬁ@jof(lmphmzed

n eft t mersed in

Paktd i oot OB hgs LR bEbedat + °C
pr oduct was sized at 60Q0C using EXTRUDER filters
( Eaiapgplet 14840 capBudiibnt &Hﬂxili]ﬂﬁtnl iﬂTPﬁe-PPe%Q@d Blnk Ligosome
(Li pexTM Extruder, Mode rthern |p|
Inc da) . and uItracentrlfu ed (200,000 x g,

S0 b b R ERen v GRS el he pon ARG Seerose

sohglljél? Wak Qécfedst@ hl%dt@rS gﬁf 1@5 11%&%%1%6( %mé hnd Mr drated by stirring

oratorl
for 2 hpans)at #0 °6b&xﬁ@1mt1/rr-n€g—lﬂ>fpesmmisl+ﬂ)ﬁl’ &chs B@a@ﬁ&EﬁDﬁﬂ(ﬁe@kDHP by

o AR AS RISy LI e T 508R B frt e

moﬁlfoaass)ews BOGnbh hnd TY 2 118inf RidSectiptii ned
Z- OHP- encapsul ated NG DSPE i posone,

l_ethﬁﬁ_s (3- d| nmet hyl ammopr opyl ) car bodi i m de
hydr ot98il bk i delermmuntat i-O anﬁzcilgtp@tercﬂuveasmeasured The [-OHP

conr &%?SH %% gﬂ%ﬁﬁlaéeﬁ For tﬁ? §§%e o(f con nsliné C)sfom%: fracoclon to the

atrve the
orighhadh yﬂmlestymhbdmsmtmioneﬂnnlglethé SreNHSE Z-OB@-\Qfs?aﬂeasVl\ﬁﬁﬂQ) arison
Chg jcal Industries, Ltd. Jac;pan) (in an amount o
of the KgHPgoacenfatipp of hrospgiegie adeedifg concnigtionerid-QdBed,

and the mxture was left at roomtenperature for 10

m nut ;0@12 049ﬁ3taﬁ|’t§HP cEﬁcethQh&?ﬁ)?”ﬂ% A Alke § J:&Hdieﬁﬁn%the lié)osome

transferrin (1n an anount /ore atirve t
fraciien gh'thewﬁ‘lgtﬂaéchqlqzntajpl ¢oBaentrasion wid 230,e/SILGWAd thiSHeldwais/-OHP

Wasaqugt%q and stirred at

[0513] This indicates 210 pg/mL of /-OHP was encapsulated into the
lyophilized blank liposome.

Example 12: Comparison of Liposome Levels in Blood and Organs

[0514] A comparative study was carried out to evaluate the blood retention
and accumulation in organs of -OHP-encapsulated Tf-modified liposome compositions in
tumor-bearing mice. Male BALB/c mice aged 5 weeks were used as the animal models,
and Colon 26 cells (derived from mouse colon cancer) were used as the tumor cells. The
cells were obtained from Laboratory of Biopharmaceutics, Teikyo University School of

Pharmaceutical Sciences, Japan.
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roomtenperature for 3 hours. A InM PBS (Phosphate

buffered saline) solution of transferrin (Tf) ((in an
wa@rmanied 20% rel ative to the volune of the tPCHIS2006/008650

reaction mxture) and I mM PBS were added (in an anount

of 20% relative to the volune of the total reaction

m xt UE%EI and the resulting solution stirred at room

t enpel0fdfl e foplon 2RsaMs (7 JOM@(’gqellEDcsubhdturm;sz it aiened

f 10
oo R RT Bisbis i B oy BRRCIB M 7 Adpetiaaringt s
witiCh divingsdr dfl Iaﬁbhﬁt& toel®), mint (dfter SJ@DIQ)"Hay‘é\@&v@tﬁdﬁChVE&gémas used as the

suspenS| on and stirred at roomtenperature for
colqp sneesbeampg moyse| £ &Atution ofi eachrofkslinfsomes prqpﬁ@tié@ Eggmples 5
t t resu n 9%
and?jc%\r’l?éléﬁgg Ing/llﬁg r{loé. L7 sﬁc%‘?es solﬂt?cfhg u? b 8& I 1?1%0 f\lﬁt%éﬁﬁn The
contérasionef mﬁﬂlpﬂmtﬁwaimﬂgusﬂ'dmeaﬁohgu—m@/ \I@Sbodkrtvsfe&)éht in each case. As
60 m n, about 4 O and then the

the ipi@i, LES GBS PE fiolicrmn i Fxoan oD LIV BONG PSR fiposome
(A Jerrams §F p PREEEROSNE BOANEN G bR Feleafsd™

performed in accordance with the vendor's instruction
( Cat . [0Sd6] 232BIbpd BTASMay)ivEe, epledr kikBﬁ?,yhdéi'tI lung’iaﬁd_i @8nor tissues
he increase

| I USA
werpp P ESRDRORa i Aisish i DAL b HoWRE T B (Red 72 hours
aftebmeaaﬁnﬁ’léﬁl&ﬁoﬂieWc%%ﬂwrﬁﬂl tfl@f)ﬁ)oe oéa}ﬂﬁ © V\%Jn% AgnGelissues

el ectrophoresis). The anal ysis of
werp deterined upipg lataghic pbsoipiandAde, dnldC[hﬁ: GOHR mbﬂg&‘tmprwas calculated

ond (B Db &F??‘Qiﬁoaﬁlﬁsgsebéﬂ?tﬁiﬁ%ért fou 1S 5P Bk s i Fie

9. (YMC PVA Silica Colum, 4.6 x 250 nm 5/xn) Exanple 9
. Preparation of PEGyl at ed Q(al i pl ati n- Cont ai ni ng

Li posgnes. [ 050 Ill Fol 1l owi ng the experinental protocol
in Exwr:ff)?]e g, Tf-NG-DSPE liposome showed substantially the same blood

I 1651 [
reteﬁ%%r%g%ﬁ?s g&fg&ﬁ@gﬁ%g@ o E%Bigxggtp é[?%fﬁ} ﬂ%) osome and
Tf/HE(E}?:Kb-EIE}?E lhtmsombbglsgeveto agﬁ')rfe]mdtﬁ's \gg%\é G?’DE%%% |l1gb9k&me showed
chno ’ -
SomED%T oadyeiegtipn 81 q‘ggb Frenb@ﬁtba?%*ec@ﬂm%eéwﬂh the
PEGTHb@s_??{es PEEB Ebtﬂﬂeﬁtrﬁ%s 1YaRVuiBt ﬁssﬁgs & g@l%@&h & TENG-

is bound to the |1 posone through
DSHBBpespmal showad sidbstantie e thestine dcmﬁnﬁxmmﬂoduﬁmmﬁsaes as Tf-PEG-

DSPH {1;? ES% me ang ’Ilf}lﬁﬁ}c' Y&eE: lgp-gfsérﬁg Caesplte%s eing retﬁggcf at aslower

concentration in the blood over time.

[0518] From the above results, it was found that about 6 hours of retention
time in the blood after administration is necessary and sufficient deliver a sufficient
concentration of a drug to tumor tissue at a significant level or higher in mice. It is
considered that a retention time in the blood longer than this may increase the possibility of

causing an adverse effect on a normal tissue.

Example 13: Preparation of Diagnostic Liposome and Accumulation of '**I in Tumor

Tissue
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[0505] In these |iposones the ratio of conmponents was

as follows: DSPC. chol esterol : DSPE- PEE 2K) - OVe: NG DSPE
WE2@5099069.6: 0. 03. [ 0506] This |iposone is deriReX/UE®A6/008650

with PEG and the Tf was bound to the |iposone through

NG DSPE. PEG- derivatized |iposones can al so be

produced by the nethods described in U S. Pat. App.

Pub. [549] 200Bip02H4e3W erapdep20ioih ARLZBd2matide as in Example 7 with

di scl.osures ich are. hereby incorporated. in the'r
thegxeqptign jhat Eiﬁﬁs VEIgY ! 1pp b Gh SRS R OB RACe gil
DI\/EIQ?!@Q/N@ ﬂb’f"E @f D@mm@raﬁlmy Sl og}ﬁg@ \%}]e obtained.

stries, Japan) rporation,
Lipjdpam)onanid NfISob@rEd]aBo(ahlﬁﬁsoﬁbaqb or Bxdnople 7J élbmwblpC(same

for@*&tlggé‘gagegfréﬁ%%&% t&% 8311’1’_1%%116?}% (%ﬁgfo D%Ezﬂ}el lgpo%fome lacking
TH-REEPRAE ¥l asWadnftbBRP hMﬁ@ar?&e&L AMErWuki¥a of HRtRlosbhel d
wei ght) of warm et hanol /t-butano |I/water soI vent The

resul ting suspension with a volunme of 2CL
Tangated Bapasamat %MB@GH/M} EQPrEv’TﬁbTCaH@P@a@e?dﬂ AGu@HmRh

Nofxitar gethsk Lip Sscane@ppitiolh c BIMREACTRINERGIORER(G3nY3 1.7 4. (m/m))
Canada) that was |apped with five stacking of
pol yc mﬂmp at e'10Qagouhidts e sminGainulibby cbidlidhg NAHET man
pi c, under pressure of about 200- 8? si at about )
(Pealan@merﬁaoam %sﬁﬁeslap@r) and puamspl wiuhiad \Dh&azag Mgguyama, Teikyo
avera n the |C|n|t
UG R Er S R Bbmisrliit i Sete o abop i PRt S6fhes
(BidHISRE IRibHYs. RES Coufrh@t., {12H1379-925 @1%4?5&:031@61’9%& r@)‘ference in its
transferrin (Cat. No. 4455, Sel OF%QII cal s,

entizety).- wé Tyramed umhnt\ﬁ@ thg plyaiged: 1214 yrominy] mulﬂ@rv(P??'Sé solution
at Sé n%én%datmﬁ ot &l?chuq aL ﬁ’té‘%?h%f gg@?ﬂﬂé%g' %Egg@éu %qu%ég%a@@?scribed

mEXsmqﬂ@ﬂrB soI ution vvas poured into a vial and frozen
for about 8 hours on a shelf at -40 C It was

depressuri zed_ to about O and in the reduc .
pr essii2 or é5%@? B o tL?g %@g TIPS e e ! ai
veth®f %ﬁlrﬁe §Bﬁﬁ%§&r P&Hind Rfededibel %'i EngFl%tlzt hﬁlmor tissue and tail

conpletion of this process about ' yophili zed
wetd @flkctbd rosoirmiviaat eattuime lpoait ﬁacbaclﬁl'gl@uplapbs@ ResnddBedours after

b t I t C. le 11: I
the e T TR SO e ey BB G dtp R diopctivity
(urf cREAVRAHS tﬁﬁﬁisbu%“ar@f thé t4adBedtddlusingh Sand88 chiMter (Aloka

Sucr ose
Auto Gamma System ARC-300, Japan). Results were evaluated as the distribution

amount in the tumor tissue (% of dose/g-tumor) = [(count value in the tumor tissue) —
(value of b.g.)] x 100 / [(count value of Std.) — (count value in the tail)] / (weight of tumor
tissue (g)). The half-life radioactive of 1251 is approximately 60 days.

[0522] The radioactivity of 100ul of the administered solution (standard:
Std.) was defined as 100% and the count value of an empty test tube was defined as the
value of the background (b.g.). The results are shown in Fig. 11. As is apparent from Fig,
11 Tf-modified liposome shows high accumulation to a tumor tissue, while non-targeted
liposomes do not show a high accumulation. These results demonstrate that a liposome

encapsulating a radioactive compound are useful for the detection of tumor tissue.
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solution) was added to about 3.5g of |yophilized bl ank

I i posone and rehydrated by stirring for 2 hours at 40
wO@MoopPtey stirring, |iposomal /-OHP was separ B€BEUSI006008650

free /-OHP by fractionation using Sephadex G 25 ( | x

45cm) . The Ilposorre [-OHP and free /-OHP were

noni t or ed P

[ 051 1] xameledld ufrompe Laled

nmeasured. The /- ()—IP concentratl on was cal cul at ed for

the (gssg of Aconaapsingnidivds RASIButié 8eALAO tHeQntiRSnor
origi nal chol esterol concentration finally, the yield

effect@fm £olopPaggs Caoasior adribg nucsriva d1(§bl?ren¢ap§weteﬁ T@Hﬁbdlﬁed

oSS Ap RS BRESAE, A STE S BREA .

DSPECRSEC @fH GHSKIENS phehatditn [Hxaoprn® "IfﬂPQBG-INmDSPE mﬁasomes prepared
ori gi nal chol esterol concentration was 210 g/ And

in Exgrpple 0 @ e saclogpoups andiog9gch gfighaiipaseims qOﬁmOQﬁmé%toszh

wansi T bR IR BB R BB Con of 11 posoms

Levels in Blood and Organs [0514] A conparative study
was [63241i ed Thaturnm -laaihp aliee tvhee mbmeﬁ inethea:irh@mammi as in

cumul ation i ans 0 ated
Exami oy P GO ot SO SP B AL . dr st pefyion) was
used. Me&tatdMeh& FAHB/ wadHdGBnRARS 2 d@@e%@ s%g/ﬁg YRS UeRfed f8he start
ani mal nodels, and Colon 26 cells (derived from nouse

date, apdl andayah éé)HP wes edmiedierad at dnses Qﬂhﬁ)mgd@ dggin. THe stz dfghe

ALl TG A, E AT —

size. TAPsAe b@ﬁéﬂm@i&b@sﬁn@@uﬁdﬂ' drsddyd), 2, 306 10€13,95, 18 and 21, and the
subcul tured in vitro were subcutaneously |nplanted

surviviahgaystwrse svexsd- r egi on of the nice. A nouse bearing a
tunor with a diameter of about 8 to 10 nm (after 8 to
gro r sed as the colon
cangggzﬁsgear%gr%gggél%sg sol‘){\? o% of each of the
| i posones prepared in Exanples 5 and 6 or /-OHP (8
ng/ 10526} a 9%csvbeesm indligtl2othy lipasome f@opesitidnstio whivd

transfgaljndgig r}iaetx-ll;ga Wéonc rc?rtglé: tg of %%g%? h g)éx\é\tﬁe etg)gléhand the

hposoﬁ{% &Jﬁﬁao'sitﬁﬁ§ WYBRIch Tlfani\f@'rfﬂsigﬁo! ‘tb(ﬁﬂﬁ‘hﬁﬁ a(v(’eak}r mﬁ%@tgﬁj &fect on
Tf/ PEG NG DSPE | i posone (O ,; Exanple 6)

tumor@w@@omma@d Witlo §wtref (h(e)h:pommpca)tlm te Mnscéldransfemn was

bound. From the results depicted in Figures 9 and 10, it was found that about 6 hours of

retention time in the blood after administration is necessary and sufficient for a liposome to
which transferrin is bound to have an inhibitory effect on tumor growth and to make the
concentration of a drug accumulating to a tumor tissue be significant and substantially the
same level. It is considered that a retention time in the blood longer than this may increase

the possibility of causing an adverse effect on a normal tissue.

Example 15: Optimization of NG-DSPE Content

[0527] In order to determine the optimal blending ratio of NG-DSPE in a
liposome, the blood retention of NG-DSPE in which an anticancer agent was not
encapsulated was investigated in normal mice. Liposome compositions in which an

anticancer agent was not encapsulated were prepared in the same manner as in Example 8,
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[0516] Bl ood, plasma, liver, spleen, kidney, heart,
lung and tunor tissues were collected from3 mce at
we@2wh/09916® poi nt for each group at 1, 3, 6, 24PCHBSHNE008650
72 hours after the admi nistration. The Pt
concentration in the blood, each organ and tunor
atom c absorption( Ad),

t d
but g'ﬁ%%ﬁém /i %ett&]er%i?ﬁ%?l SI 4 %théa‘lﬂ%}‘iﬂuﬁtpéaseawgh différing amounts

of NGvspred as the ratio (% to t he dose. The
concentrations in the blood are showmn in Fig. 9.
[0517] Tf-NG DSPE |iposone showed substantially the
same H1588H r eTlemtotd majaitantoudt hibthe sotalf limgd comgonents constltutmg a

i e SRR PR oMl N e shRf 2 e 366 6 by

molt) oNSGGOSBEEth pesorseisid %ﬂ%oﬁ?}ﬂ? B'tefél@ﬁlbdlheﬁ gBBéo(Mb coﬂgﬁmng 6%
ck romthe onpar e

it. di sappeared nore qui
by yplerp AARE Pt (VBBIOD), or AP LipiddBRPASTBNS thcasituent lipid was

T SEIE Ry R i T NEEST B 5590

phetylbsiyeste {IPB) -t@EE@DSFfED gﬂopp o6 ahuiloTafrﬂlﬁEﬁf %%ld and binding Tf
ttﬁ osone, . des ﬁﬁbhﬁ% ej retained at a

% Oéﬁf“reé’E‘IiOB 0 Yoo Ob\/’e‘fanfll edar 1[11951@81}10 A7t aP
(8760U3Y E5:0 E8MHiSPolhd Li ]%9 SUNIN! ]?ﬁ&er agygbéuﬁﬁﬁysfo%mé a liposome

retentlontIITEIH mnistr 1 ONn
by hiediag Qalyyldafﬁulowblﬁlpnate (RDE)elblth!@ammogrbtﬂp of @hinolamine of the lipid,

s R T 2 el Pt i co 1T 1S consi dered

that a retention tine in the blood | onger than this

may isegpse Tnhke passintint, llby nﬁf;e fI@RSﬂnBE 6 cBRV S 28) (Tokyo
effect on a normal tissue. Pr epar gtd on of
Labpyateydsumal Beigeredree. Hid Jmhmreamaedn Asttha gater; 1 Pasbpund to

tyraﬂlﬁﬁl{ﬁ{ll%? :kﬁllepéj)c(aﬁ 9s ?%gb%@;{éﬁ%’fex X nltdncglf% Q{?@f‘ Bution at a

manner as
confel@Btipn T atanit ﬂ]yﬂlg/nﬂl wlab BndabsulRBSirgo lh}ﬁﬁs))m%e Aha&eikht of the

C/ CH NG DOPE/ Tf - NG DOPE/ [ 1251]-T
CollFﬁﬁwgg %@p $ [Qpeneh Gase ﬁfa_ﬁ waSLEbeuaagé@r@ém@ﬁt{\rgtaw%Q@ cpm) of
the Hp&@hﬁ%aﬁkﬁa%e%%rds?% nﬁ@&ﬁltgr (élol?mﬁuﬂt '@agﬁrgggystem

formul ati ons were prepa onents as
ARG1360nTdpeh)ovin adthi¢ioh) the sadlmctlwﬂ(bﬁ@cﬁfadﬁﬁhlaa%ﬁ sSRItME @1 GBuI) to
a.control for non-targeted distribution of the
the ﬁa;lryggjowés megERek ebherpdiga@ivity of 100 pl of the administered solution

(stalg\é?g SQ’H"S Was RERR s 1'8@%%&}1(‘3%11162(/? otl dosef%or egl([H ngm was

expressed as a percentage. The total blood amount was estimated to be 7.3% of the body

weight, and the liposome amount in the blood was expressed as the amount in the total
blood. The count value of an empty test tube was defined as the value of the background

(b.g.), which was subtracted from the count value for each sample.

[0530] Distribution amount in the blood (%) = [(count value of the blood) -
(value of b.g.)] x (body weight of mouse (g)) x 0.073 x 100 / [(count value of Std.) - (count
value of tail) x (weight of blood (g))].

[0531] The results are shown in Fig. 13. With regard to the concentration in

the blood after 6 hours, NG-DSPE liposome shows high blood retention when the lipid
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Non- Tar get ed Li posonme (control): DMPC/ CH NG DOPE
(63.3/3 1.7/5 (mMm) [0520] 1251 was bound to
wa g00a0v91yd i nul i n by conbi ni ng Na-1251 (Per ki nBCTES2006/008650
Japan Co., Ltd., Japan) and tyramnyl inulin (Dr.
Kazuo Maruyama, Tei kyo University, Faculty of

har utical Sciences, Japan) using the iodogen
COHrEréé‘?}?% Fmoﬁm 120 phylr thRealeigsdenlinoson1@/PB 596)316 blood
retehiO84hs idwarcor porated by reference in its entirety).
1251 - Tyram nyl inulin was thus obtained.

1251 - Tyram {%I inulin /PBS(”) solution at a
concExamplg fe f andridicath osglic el of BIGRERERR A6

into the |iposone as described in Exanple 7.

| OO | eac f.the.lipos spl utigns was injected
_into [.toﬁ‘%ézlt ai F[n\%clleﬁ t%fnvﬁ%}gaﬂegtﬁﬁ Sﬁjﬁﬂs Bgﬁ’GQFQSSQ‘&r?rr?@S?ﬁCé ef the
lipod@e-bobettrimsfdiAmnd thekdpes BEARAHIXSRY §cial fjef %,?élg‘?@,r Sticeinyl,

(oL | lL.ected from5 mice at each ting point
© C')g &tﬁ}go refentign o5 2 trgpsfer®-rvmd dipasarae it Which an anticancer agent was

not héH ' : - Wel of e tunor tissu S
b & P ] e, O b gy BB the same as
desariped in Examsple 14nd the tail was nmeasured using a gama
counter (Al oka Auto Gamma System ARC- 300, Japan).
al uated as .the distribution anmount in

Resul[b§3 re eﬁ i ] _
the tioron ti<s BOOMESONIERS fPhespbelipid tp pddeirtucealcipsid was
boundiinkfeed bgTRfaritia8RIUSds pref¥@l ue of b.g.)] x 100 /

[ (count value of Std.) - (count value in the tail)] /

(vveig {, of tunor tissue (g)). The half-life
r adi Q%W ve OYG-DHNE (gdutarpy vomipneptaeddyasadlloay.sIn thO 32 under a

i 1.0AC HQWit f t he. admi ni stered
B e D K12 s a O SormedFi et Yoo ssamaiedin
dehydmaied chledofienodf Bntiwepihy vbRSte dfubspmashéeti f&gﬁ@ﬁer{% B ounts of
trietvﬁl ue % élgfééa%léa%ound %b. g.). The results are shown
hiylarping (208102643, Wakg e Shemicabirdmstyjes, 11d. Tiaproiivéreadded, and 2
dehyidk REP ERANS 1 iLon 10 r..tissye, .
° }J\?halql eagﬁrr? -tar gélthg%f?gglgglgﬁécg& a%yr?%?usmgg’ HikgR Chemical

Indugteys Japsna{disselvellie dehydestad tislotbEomnst thas@mb R8kun as DSPE) was
addeldi gosoms encagsul ating a_radioactive conpound are
 SEFRIYISS 2,70 demBeraEs. of e commgtion; fhessobitienargsireactstt at 30°C
for 2GRMRATMi RN Anti tunor Effects of Liposones [0523] A
conparative study was earned out to evaluate the
antitunor effects on colon cancer Col on 26-bearing
mi cel0588] / - CHrere Heapsatioatsehtidh wip tiaEh&DB LR SRR acetate

buffe%@%%%&éﬁgqmggg%}gg@gﬁ%ggé ;E%rlgg@%gipggqmieean% filtrated
by suetiaumfiltenti8n with/ eiaeNGoWIREirdtb P OBIBRRIERR WY concentrated under
reduced pressure at 30°C. When it became oily (about 2 times the volume of DSPE),
methanol was added to form crystals, and then filtered. It was dissolved in chloroform
again, and this procedure was repeated twice. Then, the crystal was dried under reduced
pressure at room temperature, whereby a target product was obtained as white crystal. NG-

DSPE liposome was prepared by the same method as in Example 8.

[0536] The results are shown in Fig. 14. The liposome to which transferrin
is bound through dicarboxylic acid (NG-DSPE: N-glutaryl-distearoyl phosphatidyl
ethanolamine, NS-DSPE: N-succinyl-distearoyl phosphatidyl ethanolamine) shows high

blood retention. However, in the case of the liposome to which transferrin is bound
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in Exanple 9; 9 mce in each group) and for each of

the |iposonme conpositions to which transferrin is not
whowaaq16s ) TF;, 6 mice in each group). [0524] TPET/US2006/008650

tunor-bearing mce were prepared in the same nmanner as

in Exanple 12. As the control, a solution of /-OHP (8

m JR,.a 9% sucrose solution) was used. The date

thr {elr?n/g _-%b@n %mﬁlgqﬁn M) theetb elesstentibn Svasipk gvemibough the
sanftdigdan@draseite Wwisdbtmgat €, and on day 4, /-OHP was
adm ni stered at doses of 5 ng/kg again. The size of

the tunor on day 0 was defined as 1, and the size was
shown as t¥xampleild: bBlkeetophortekic S\ EdloHi$ b WipSbdifes The
size of the tunmor was neasured on day O, 2, 5, 7, 10,
13, 1 an nd.the syrvival days were
: sur ve@ga}]g [ OS%%%%W&%%EWP@F@ TRe{Bas fon Clracterizing the
IpOp@BHEH5 hn Asampla ob elesi@gihotddisHk Shovhe '
t9§‘?¢?°§i tians to which tr ;;nl_sf er r?ﬁ}’?%%%ﬁ’?@%ﬁqlﬁdta&gdenatured
a B RiB 8 sgmplerhadier eonteinimgr2. Poo@SDS Al 1% ef 2trh@taptoethanol.
By ixdiiabouip e 5bA A si-tions.to whi.ch transferrin
. & s n%li) bour&d&mo%%&féfm%%azﬁl%ﬁl%f E%%ytg%ﬂl)e prpeest gel,
apag).dwelofeachpsangsle wiak bppihatonahe bheatd itions
440 which transferri np%vas Ogou%g. Fr o}aneft Pféegﬁﬁ?% catriddout
undggsiopstagt qusrent frmAdonhdo 2douist was found that about
6 hours of retention tine in the blood after
adm npsigat i j . sufficient for a, )
T poser I o I AR At e B Vi B b aith a sitver
staiynib( Weky Pufef @mical ThdusbiesgS iow Bﬁa&lﬂi@lgllplmﬁd, Ijgpan%_  The

at i @gn a . dr accumul atin O a tunor tis
resuf ORGSR A1 B 558 5 iloRina Hnasgmen s GrdnofbeinN-ghimyl
distearmy$ plkaphstidyath nit.d iRl bl ood | onge
N %}é“gﬁpt e b R BB (TENADEPE fibofdien i
S B ehy eclorg el phispkaty] ShaRkinkiposome (TEPEG.
DSPd e*r"é’ﬁ%ﬁ%i ‘L"%rr%g%& iR lﬁfl’e“r‘i’é‘F%k‘raBPTg( #0 rg). bepe-Tfi{120 ng), h-

apo-T1 (O sxgyrennd thhep T DG d g tregpeb@rtiPf NG DSPE in which an
anti cancer agent was not encapsul ated was investi gated

in n@rég@e mce. Liposome conpositions in which an

ant i r a%‘e‘h? CRg L st commengiivelcanmgleWEf-2EG- DERE ok dine,
sincelgd@yeHaIsh BERasdS 1 | e .8, but using water,

instead of a soaISut P{g Eml’é? ; -r&fﬁg}gs&f‘?tﬁgu%% a5aRrHret,
electigphereels fthegd wigh aewere bandf AVGeBEPEN 10528l of TIANG ISP liposome
a sind1Ph 4 Almunt of. flhe total |[ipid conponents ’

%gn dud %@teiiﬁg:g, which 1s much more easily analyzed and enhances the ability to
purify the liposome. These results indicate that, for the liposome composition according to
the present invention, an analytical assay method is simpler than that for a PEG-derivatized

liposome composition.

Example 18: Effect of Free PE on Liposome Compositions

[0540] In order to investigate the effects of the presence of free
phosphatidyl ethanolamine (non-NG-PE) in a liposome, the binding ability of Tf was
measured for Tf-NG-DSPE liposome and a liposome prepared by adding distearoyl
phosphatidyl ethanolamine (DSPE) (no NG present). TENG-DSPE liposome was prepared
from DSPC (64 parts), CH (32 parts) and NG-DSPE (4 parts), and Tf-NG-DSPE + DSPE
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| i posonme is defined as 100% and the contents of
NG DSPE are shown as the ratio (% by nol e) of NG DSPE
wo ooblg91eot al | i pid conponents. I n addition, aPCT/pPRz06@N8650
contai ning 6% by nole of MPB |ipid (MPB-DSPE) or PDP
i pid (PDP-DSPE) as the constituent Iipid was al so

prepared. MPB lipgsone is obtal ned b
liposog s deP 2 %ﬁ)rﬁdf%c (i rert. Gp t“%? Q@EWS} gpd
ne of the lipid, and
DSPEBW%%E%%‘??Qth&?he F‘g%sf’g%rrg%ﬂﬁgh MPB (870013( 16: 0),
Avanti Polar Lipids, Inc, USA). PDP (870205(16: 0,
Avaffs41Pol aSqusequmly, Theas syl tb NSoSNRE hsusoig Hi eqdvaignt

amoury Py A AR Gmd bl it e AR AT o, B R e

samplé’élﬁ aﬁ'aﬂﬁiuﬂgcéﬁesb&l&lﬁ?to' 1 B %‘f 'Iﬁ%mt *WE&L&gﬁarE’t@ﬁ’ by [S@fSZPAGEW and

the experinent, 105 mce mal e, 6 weeks of age)
the bagidsoksre visupbzest s vlvmﬁwmzlgsa@ud@m@e@@n Exppgle 17japan)
were used. As the tracer, 1251 was bound to

tyr ?(%12]" | ‘T‘HE rdin 1t e Shetid th P2 fESRWR A&hﬁm Qase of

13) this FIEREES 4 Concentration o
NG-D&BEHI DSPEg{pm;ormafb which Py it wdlel oft S Rhead aduied pitve botink

t of the coll ected bI s. for each case
AmouRs gfm@é gteadicagiiy laeoppate &’é@%t{;%tﬂ?f 5\%33?%% Inpspmghathe

o PEFISEBEPE, T ISSNAT 05 8T EADY 11

aminot gneup afIDSBE tcbmiptte eath ethahindberieactserewbere ddliubdumd to tiggearboxyl
&éjg)s&#e tail vein was neasured. The radioactivity
group of ‘of the admini stered solution (standard:
Std.) was defined as 100% and the value (% of dose)

f OrE @afp1eA9d 20 o HParBéP HEE HRFoAE 12vEIE ik Blddlemd DRgans
total bl ood anmbunt was estinmated to be 7.3% of the

body wei ght, and_the |iposone anount in the bl oqd
oxpl6¥ERd ol SHHENBREROT JrorhE BRI b hTREeLE UL

por e BhAMGBIRL ) (OISO A s

Examplee’) and M- P\Eﬁ}—DRSPEd[poembs (aepales as[if Eﬁii"i@l]np]:e:cﬁﬁtm blmtilaog tumor
am)unt lnt e ount value, o 0 :

were conpRpseds el R repulty f%&se z%aavgf‘vsaoaﬂme &7 %gbbleacf jre epieted in

t howrlgadntigval ue of
Fig. 19&9{ %éﬁnﬁ&%tgﬁ%ﬁ%f%{% dgg%{e%lgﬁlﬁmégg%%lffv The %]esul ts are

shown in Fi 13. Wth regard to the concentration in
t he [05460d a rres&lth@uFlgs 1%@“@9F5I§hpW§b%tdﬁ1@1%ﬂ19W§Nﬁ'gh

DOPﬁi\Igjﬁ&dP%Aé ncisgorclf R WY a?ogferlh aa&irﬁ\ﬁglgérgﬁ% th% é(f é% ’I'?) tflaiPthe T

PEG-DKPBUdiposomes, they were able to deliver a greater amount of oxaliplatin to the

tumor (Fig. 18). Lower accumulation of liposomes in the blood is likely to reduce the

adverse systemic effects of the oxaliplatin.

Example 20: Comparison of Liposome Antitumor Effects in Colon 26 Tumor-

Bearing Mice

[0545] Using the protocols described in Example 14, the effect of NG-
DOPE:Tf-NG-DOPE:DMPC:CH liposomes (prepared as in Example 7) and TE-PEG-DSPE
liposomes (prepared as in Example 9) on colon 26 tumors in mice were compared. The

results are depicted in Fig. 19.
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retention was |ow. Exanple 16: Effect of Tf and
Di carboxylic Acid on Blood Retention [0532] In order
W@ 2006109964 | gate the effects of the presence orPEDESV0E008650
of the |iposome-bound transferrin and the types of
di carboxylic acids (e.g., glutaryl, succinyl, etc.),

t he bl ood retent f f o
ah RIS ant PR BT SSENESaD gk 1@3@3@%&?&‘%5%{) {Rioh Bt
tumcgmtg{%grd Srégeé?rﬁ:a tﬁlﬁ%olﬂécx@ ﬁd\@@\g—één%ﬂ{o@%dsl]ﬂ@'&dﬁﬁiﬂm the

accueidtin if fegs af mmﬁwmﬂd 'NG-RPPEPMBCCHiie bigef &plmga) ywill

eSSBS AL AL 95 B BAR Ay LOPA oy e

adm%ggreynder a nitrogen gas stream DSPE ( ME-8080, NOF
rporation, Japan) was suspended in dehydrated
chl orof orm of 10 t| mes thefvol ume of DSPE Th

Pure Chem cal I ndust ries, dgd.der Japan) vvere added and
a dehydrated chl orof orm sm—uﬁ-on of glutaric acid
anhydrous (G0071, Tokyo Chenical Industry, Japan
(di Egg%/ﬂd i Thdehyitinairefficaby ofmfe@i(ﬁam’r)PEﬁ“é I‘é@fm BIvRC:CH
as was added dr t
g tocbon e e I o o i SO R Bb ieogl Shvtamcd
HC'P 9 lllg ﬁufﬁgfl k@loﬁttﬁrﬁ&‘ Mogfa@c@si’ile fieRas f)efiﬁ)rfn%d(ét §@uthern Research

solutron was wash times with an acetate buffer

InstﬁutE) ALAGBAY frem@legadmrmc II\HE,reru TS (@@/w/a%rawa“@ Hiredprick Cé(lf%er

Reswr ne%d ﬁﬁ\feiﬁlﬁ:ln%?a ! %e Eag,l IYIQ‘_, yIS% $ﬁ e S\g% %’[l?(ﬂ%é IV!’IH{ @)Ea'hﬂfhtm n

solufi8H wS&H is%&f—’bréﬁ%@%bm?@ﬂﬁtp eﬂmepa[rﬁiﬁ&lddheaoatmﬁ GCNGAD@?E Tf NG-
becane oily (about times the volunme of DSPE),
DORBINYRAGI CRdiposnaisds swnmarzaddpyFag0s, and then

filtered. It was dissolved in chloroform agai n, and

this ed r i Te
@%9 u er 70 dug[gg@%%f’ﬂ‘]ﬂﬁl’(? I6an;: rgo&d]ﬁes‘:\{f%étaéfnlmstered

was d ressure at roo erature
intriRR6eNY (idv. )@Xegﬁfoup deghuot fona s emtoas (1@411 xad) a«shdqses of 15 and 10

tal . NGDSPE |
ok, e SRk IS L g 1
mg/;l E{/nl): (9[}101 df\/(':eah;{ g &%{Oﬁg@%@ﬁ’d@&ﬁ‘é@ 4 b‘l&rﬂﬂﬁfo@éﬂhb RonhtSol Resipd were
1nJeI?>leegIomlttheLr ydmadichedde.oyl phosphat i dyI

[0549] Mean tumor volume for the HCT-116 colon tumor model, following
treatment with NG-DOPE: T£-NG-DOPE:DMPC:CH liposomes every 4 days was 28.9% of
the control tumor volume for the 15 mg/kg group and 35.9% of the control tumor volume
for the 10 mg/kg group. The antitumor activity of NG-DOPE:Tf-NG-DOPE:DMPC:CH
liposomes was also compared to non-liposomal oxaliplatin in the HCT-116 model, where
NG-DOPE:T£-NG-DOPE:DMPC:CH liposomes showed greater efficacy in terms of
relative tumor volume, when administered at 15 mg/kg (28.9% of the control tumor
volume) every four days (4x). Non-liposomal oxaliplatin delivered at 15 mg/kg every four

days (4x) yielded 39.3% of the control tumor volume.
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et hanol am ne, NS-DSPE: N-succinyl -di st ear oyl

phosphati dyl et hanol am ne) shows hi gh bl ood retention.
wolonewerisd i n t he case of the |iposone to whi chPCT/US2006/008650

transferrin i s boundthrough an S-S bond by nal ei m de

(MPB), the blood retention was | ow even though the

same |igand, transferrl n, was bound Exa pl e 17:
E’@Fﬂﬂ@gé—p L, AP AYane AH : ) : 3329 (A humor Model
exanpl e of analytical nethods for char acterizing the

i pos NG-
Li posgﬁgﬁb\as %Iﬂfl?és(%ﬂ{? dloéfﬁgllcg}énat ur e ﬁé\g% or MPC CH
lipdsomsa(pémerablibsS iaExamplel)nilng aﬂnﬁﬁis&fecﬂ%&rﬁﬂm%ﬁfaﬁéously implanted
0 0
HTégq;;r capt tglg'lnoglépnqg% f:ijlsa ﬂgﬁgs?%%té%1 gé%éd?qt%%ngﬁhag@e{@boratorles
Co. QE{d J%ﬁm)feméle@th}%lc 0B R AR Gu WasSe @HHJL‘A? ‘ﬁnIntch §apan; 50

el ectrophoreS|s was carri ed t un
mlC@bamit thntresmlts persunmpfiar20d m Rigf 21. G‘rohps af mmun’eﬁver[e @Bﬁﬁﬂlstered NG-

Do NGB ok et thaedisatf s ol S kS of vehicle
cont’oH UBRd VediSole 2hd ¥. Gran@l@'n'iﬁ/ﬁgtrédted(glto g\?mre hfRa)on D€ 10, 14 and

results are shown in Fi | owi ng
19 andgbe dprae/ks tipatedgioup a\ﬁisfllsccrtﬁ&]omdwsu]t(mryﬂ ldi. st ear oyl
phosphati dyl et hanol am ne-1i posome ( Tf - NG DSPE
i pos v f ol et yI n col
di st egjrgg%/? phggeg a%n(%&]forll% ano aﬁ?‘enpefzflél§ posélrfgn%rm()del
folléangRE@BBaE wlt}pNSSOD@PE PN GShORAE: DIk@QESHJhIfbsomSNV% 66.3% of

Pq (ﬁ apo-Tf (120 %b hapo-
the ﬁ@l}t 0 éwaow pae rtb@,é THgy/ke grpend e % of [1@5999 roh ‘i‘#ﬂlolﬁ golume
for 8259 A /k%%? ]ﬁj [u%t& y8 )exan‘pl e, Tf-PEG DSPE |i posone,
si nce et eglyco has some nol ecul ar wei ght
distribution, a conplicated el ectrophoresis inmage with
Exampkl23b abiimsﬁme gatittimol K ffedts craXen@fraftfiMNB43SRhstric Tumor
| i posone, a single band ap eared which is nmuch nore
easi |y anal yzed and enhanc e ability to purify the
| i posore. These results indlcate that, for the

| | POSPUEB2E ONPOR dritAimACRE R NO.SDBE RSS! @ing DMPC:CH
i nvention, an anal ytical asSay nethod is si

hpqswa@s fooepagedrimdn dispinple T) zdenl aldpnslemdcammlssubcmnneously implanted

8. Effect of F E Li t
e 50 Bh 5 0 BOOR R
Labbfﬁ@@é@c@b oftdf, Teganah asphahiflyd BRLBAW U@l_ﬁﬁd’lﬁw@'@@ﬂﬂ?’ﬁagﬁ Inc.,

in a liposone, the binding abilit of
Japan; 50 mice) was studied and is summarized Fig.

[0553] Groups of 4 mice were administered NG-DOPE: T{-NG-
DOPE:DMPC:CH liposomes at doses of 6.7, 10 or 15 mg/kg, or vehicle control. The
vehicle and 6.7 and 10 mg/kg treated groups were injected on days 7, 12 and 24 and the
15 mg/kg treated group was injected on days 7 and 24. The mean tumor volume for the
MKNA45 gastric tumor model following treatment with NG-DOPE: Tf-NG-
DOPE:DMPC:CH liposomes was 65.4% of the control tumor volume for the 6.7 mg/kg
group (p value < 0.05), 49.6% of the control tumor volume for the 10 mg/kg group (p value
< 0.01), and 48.5% of the control tumor volume for the 15 mg/kg group (p value < 0.01;
delivered every 17 days).

129



nmeasured for Tf-NG DSPE |iposone and a |iposone
prepared by addi ng di stearoyl phosphati dyl
weedangdied ne (DSPE) (no NG present). Tf- NG DIREI/US2006/008650
| i posome was prepared from DSPC (64 parts), CH (32
parts) and NG DSPE (4 parts), and Tf-NG DSPE +
1 \ o n3%“umor

L oS
finpl PR R R R ERHG B AT RE Lt €
same manner as in Exanple $oddl541] Subsequently, Tf
was bound to NG DSPE by using 10 equi val ent anmounts of

d 0. i val f.
Then U381 11 polo A WRRRFEE P aNCRBRT Ve 1SQpBIMAG CH
lip&t?@m%%r%aréd R g %ﬁ%l@%ﬂ@lﬁ@l} %igﬁteﬁéégﬁ‘%ubgﬂgnéaﬁley dimplanted

ands were visualized by silver staining as describ
COLP Bdanphan doton fudiot Zendgralty Elsadestswan reer ©hoeat Soufhem Research

O N o -

andaO&REbpRENY Ten®l, MD, Wa3\) S 44 Rivldi &2 Mlith Yo xh B2 R PP @bnMstd as a
that of NG DSPE I i posone that contained no

refqignee NopSPE! and isisymmagiged in gt 23-his i s because the
am no group of Tf and the ami no group of DSPE conpete

sg? Bo B{ﬁ%@g : io Bg&% ng h&@%gg%ﬁ O@?ﬂ%ﬁﬁ?—?g}?E i I&gloﬁ g?mes were

adntinjsasahey LeviejestiomeRirp fchr dayk OF gassinfd2bidad ((UdixB) dt Heses of 10

andppiﬁé@sr o C_ilnjspp‘gdi«%g Q@Jr | be@_ gim';@a_Exa n@!pfes_tql(é th @e@@@yl . Og];/injection on the
samd RASRIBSTAPESRA] §FHuBSvds rﬂnj@‘t@ﬂ‘@# %167%anﬁ3rkg]6%fu‘lg Bt d-stage

i posones (prepared as 1 n 'Exanple 9) in ood and
tumonsrwerewetreatedbggamEdg off Hay #28urlallsgrowps. t he amount  of
| i posone retained in blood are depicted in Fig. 17 and

LIS ot of T BRRATP P BEKRIOL L RES NN e
evekathemiidyl r the inféctiEDRRBseING 1BARE 10 rﬁg/icgmg@ctﬁdapmwwed by

| ower accunul ation in the blood (Fi t han the Tf-

treqtentosgPy otheolayfessix dnjesfiofs pedeges ef /? '@ncb%hg&la/inaecﬁon,

s 0 R Sl P LR AN IRE A g
mglkg/inedtice Thecathot gap sws tietled oafthesing whedile
oxal i platin. Exanple 20: Conparison of Liposone

Antit rdg%rﬂ B f %ﬁé Isnelarr1] tu(r:nocquzrc])luzrr?e };)l%rtrl?er éOE%aidgﬁ cgolcl)\ﬂ t%(renor model

following treatment with NG-DOPE:Tf-NG-DOPE:DMPC:CH liposomes administered

initially at doses of 10 and 5 mg/kg, with subsequent treatment of advanced stage,
previously treated tumor with NG-DOPE:Tf-NG-DOPE:DMPC:CH liposomes at doses of
15 and 10 mg/kg, followed by NG-DOPE: T{-NG-DOPE:DMPC:CH liposomes at doses of
4 and 2 mg/kg using various treatment schedules, was between 53.2% and 69.5% of the

control tumor volume (p value < 0.05 or 0.01).

Example 25: Encapsulation of Oxaliplatin in Targeted Liposomes

[0558] In order to measure the proportion of oxaliplatin encapsulated in
NG-DOPE:Tf-NG-DOPE:DMPC:CH (Tf-NG-DOPE:NG-DOPE) liposomes prepared as in

Example 7, the following procedure was used.
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[ 0545] Using the protocols described in Exanple 14,
the effect of NGDOPE: Tf- NG DOPE: DMPC. CH | i posones

w@ proepgaied as in Exanple 7) and Tf - PEG DSPE | i pPOBUS®86/008650
(prepared as in Exanple 9) on colon 26 tunors in mce
were conpared. The results are depicted in Fig.

19.]0 As e.seen in Fig. 19, both |iposones
. show @%g;i]nhi bi |ec§(2mct)fJ ?%Cﬁm‘ul@ti’og\/\)f’?’? serpRash  pssing an aliquot of
the epuagle gbwrhiars, 608l MW OO, (nfdRRAE ke 0 A
11t he@a&c {Fn:fyl ation of I(ess of ﬁ’?clagﬁ cGP&ﬁ)dsp'u{‘ccﬁZﬁ%HRk&dv?’wco
celljes Eﬁ LIREbXapecoiNmas Cpf- No. BR4I6Y Miflipmsa@rpniT$A) and
dsi pan. t . | .} pQSones . ar tter.tolerated
e R AR SRORRID S R AR L et S5 o

acetpRrigmip lie ditdted bhouphorie add tr sk dt¥0¥utiEhH f(]%l‘? B3sp)on Xenogr af t
HCT-1 16 Col on Tunor Moddel [0547] The antitunor

ef fi of e NG; E:. Tf - NG DOPE: DMPC: CH | i posones

(pr epc)@%()c] astﬂ‘r‘? Ipvel ph pralipjatipess degrriminest feHenlinggaemisiane
filtrstiQIshATEPUS laally 5B k@ A N..0l90 st Kmor

xenografts. Th%lyt est&&maglgfper%l%\}:eﬁse g’?llggﬁ?lﬁ%firqﬁgg drug. The
rappgg sHfcdenciasof Bthatabes, AtgpatésAls in Exambe: BivBEEr€atIGhao8, (see
Tabfli1§€ (02/ AO8BF17TY, Frederick Cancer Research and

Devel opnent Center, MD, USA; 50 m ce) was studied,
with oxaliplatin in solution used as a reference

compoinble ITHke Ratib of WREafailiain Jf Ol ERFL Fiso NEPOPE:

DVPC.[CH T Y mes T $ stumrar+zed
NG- DERE:—F—Ro-DORE-DMPG.CH L i posanes Were adniMIstefed
i nt r av@R4§asapsYation Y eved§.8f our days9%@r fpur 99.1

injections (g4d x 4) as doses of 15 and 10
ng/ kg/injection. Oxaliplatin was adm nistered on the
sane schedul egat a.dgse )/ tion. Vehicle
(about 10. 3% ;,Eﬁfgpggg?éa i LS BDORINeH Nt 1 of
groups were injected on the sanme schedule. [0549] Mean
t unoi056a] uneThepHtdTearE€idd fipd®nsllcon bt UERF MR
linoshOle! oﬂﬂbgint reatment with N& DOPE: Tf - NG DOPE: %ﬁ}sga&ﬁtm
POSPIIGHE epHpy iydigtilad waisr 28l measofing withcostandatd $1 mter as
descNISddWERyW or the 15 ng/ kg group and 35.9% of the control
tunmor volune for the 10 ng/ kg group. The antitunor
activity of NG DOPE: Tf - NG DOPE: DMPC: CH | i posones was
al sol®6Abar ethe pH6NG-DORDHTANGRUFRDMPC GENMip S8mes

(prep'a_gﬁ'al’ il‘il‘gxgrnql()jleelﬂ wvams %gt%rmined by pH meter (VWR Model 8000), with an

Ag/AgCl gel-filled electrode. The pH values for 4 lots of liposome ranged from pH 7.17-

7.23, as shown in Table 2 below.

Table 2 pH of Liposome
Lot 1 2 3 4
pH 7.17 7.17 7.23 7.20
[0563] The appearance of the liposomes at varying pHs are summarized in

Table 3. These results indicate that a low pH led to aggregation, sedimentation, and

precipitation, which may be due to protonation of NG-DOPE and Tf followed by

aggregation of the bilayer and denaturation of transferrin.
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NG DOPE: Tf - NG DOPE: DMPC:. CH | i posones showed great er

efficacy in terns of relative tunor vol une, when
wa@eaiweivgser ed at 15 ng/ kg (28. 9% of the contr oPCT/URING6/008650

vol une) every four days (4x). Non-liposomal

oxal iplatin delivered at 15 ng/ kg every four days (4x)

yi el ded 3% Of 1 L weeviEnespl e 22:

i oso fﬁwlét lcndtn!? PRI o%bmk t¥ari6ds p il
Tywmwr Myd@dsef 08608 The antitunor efficacy of

Ne- QOPE] T qdNGtieklbedREHOPidk posones (prepared as in.
Exappte ng@qam; 5 @raagde ageinmstredsiop addriaim HElE pink
HRiEaTTt e jithd AknBlEERA, oL b usTesmpezebtpr additiorh Behqipk
was peT fqrgRe, stalRanephecipithsbopat aidites, Gsars Within a mmute
J&pEn i n if esedepaédyocaddidRY, tightyghk nu ni ce (CLEA :
Japam, 1MGquid e prebipitates eporpathiitidre cleasuy ithyn gramute but is
sdrAvar i 2edshily fbg: cl@idy, Sighijysvidte in agide wer e

aaNT St|anqed NoXPkhitd prebiBitBEREIMYCVEE 11 ¢ mes at
40565 Of| Beréased Misoosits siggificgnt aspowns bf white BERtRGIES, RE
vémxl e |aneudy, ¥haaeth &lomu/ kg treat ed groups—were

didxy (thg g1l ri be is
i cted ver sus] 6gmlé dansinatoneyedvheicthe BUGFFRRrifuge tu
tP’Je ed mlﬂlid,w@@inmowméﬂs@ﬂwéﬂﬂ?a‘%@tgg.wl 3551

The nmean tunor volune for the HT-29 col on tunor nodel,
follow ng treatnent with NG DOPE: Tf - NG DOPE: DVPC. CH
0

| i posones was. 66, the co ) f
Expwg)lqsz’b: Identifica on jugated 1941’ d %buﬁﬁﬁgl?l’attem 0

vol unme for the jzpaméﬂmlﬂrb eted Niplosenes 0. 01) .
Exanpl e 23: Li posSone titunor Effects on Xenograft
MKNA5 Gastric Tunor Model [0552] The antitu S ;
ef f i (&80 of ms@tudsz:WﬁSm@omfgﬁolﬁeﬁ%?‘&&f@?%%%ggn‘%%ugmn to NG
r _ I W@ : \ef @sbibhkshrpaddagai Bsdmple 7.
DOP&?‘B?&%@%%?@%&W ant edﬁ NA5 human f;t?i ¢ tunor

a

Whek @nageatl § coligatté st NGaB ORE:, frrovswlet S%Pa/ﬁéﬁh%h%momular
Laboratories Co., Ltd., .Japan i.n | e athym c BALB/cA

weightthan@omcgmug@eﬁkagsgﬁ%ﬁ{m?ﬁé_H}et pan; 50 nice) was
studied and is sunmari zed Fig. 22. [0553] G oups of 4

m ce ng ad%&ﬁ&é&%ﬁb@ NGO REPEAd flerNGREPE: 9DIVFRST Chin in sample
[ poéoms at

oses of 6.7, 10 or 15 g K@ orgg{{ehi cl Sen
buffesvntzoing P& vERDS|aead dfeoB2-meastorthangl ki YRR E€d" "
groups, vere Jnjected on. wétk A8drdph6red&l in the
applff@/tRé‘{(\}/Agﬁf aé%edé P8{¥ cr%a%lﬁ%?%cag géﬂ%lntﬁg’gys 7 anrd(_)b_24. The
presBERbASIRI Mighteaprdiein bahds were visualized by using a brilliant blue G-
colloidal (B2025, SIGMA, USA).

[0566] The transferrin in the liposome was detected as transferrin
conjugated to NG-DOPE, which showed a higher molecular weight than that of intact

transferrin (see Fig. 24). A minor band with a lower molecular weight was detected as free
transferrin.
[0567] The ratio of free transferrin to transferrin conjugated to NG-DOPE

on the SDS-PAGE (Fig. 24) was calculated as the area of the peak using Scion Image soft

ware (freely available at www microsoft.com.DirectX). The ratio of free Tf in total Tfof

NG-DOPE:Tf-NG-DOPE:DMPC:CH liposome was approximately 4.7%.
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MKN45 gastric tunor nodel following treatnment wth

NG- DOPE: Tf - NGDOPE: DMPC. CH | i posones was 65. 4% of the
w@oovbogiied unor vol une for the 6.7 ng/ kg group ¥QI/Usi00€008650

< 0.05), 49.6%of the control tunor volune for the 10

ng/ kg group (p value < 0.01), and 48.5% of the contro

tunor vol u for L1 [k § e < 0.01;

del i vered e Rf"lilt‘friga £ a 318 < ﬁeyﬁlryrre

Antitunor Effects on Xenograft COLO 205 Col on Tunor

Modeos6£1554] ThERRmaKit iptdssme aed fiveatymmsfrature depends on sucrose and

NG E. Tf - NG DOPE: DMPC.; CH _| i pos S repar.ed '
slts SehAphasivy: REHeRIPHPPa A Rh it ASEs LOUERE Boag e bt

L opliant i e £01R01ek Wilin HEREBIBA! Nofhslly osmotic
mlm?ggﬁlﬁ%ggﬁé§%§?ﬁ%%1aﬁqgouﬁherneResearch Institute, AL,
presstdSAah be Madasurat hyink an MEtramentiwsv S10/ISODRETY; whicBdngasures

Cancer Research and Devel opnent Center, MD, USA) was
oSmoie FERsEEre MPURDBRAPTHISHYY i n sol ution used as a

reference conpound and is sunmarized in Fig. 23.

[ 055fsb1t O Rk SnsdticNieeRRREN D OIE IEREG DMPPE OHPC:CH
| i posones were admini'stered by i.v. injection ever

liposbiaes pidaysd fioin Exarele i7nf eon eHpefAug wasIyeagireg yses 4o
10 and. 5 np/ kg/j njection. ' i 1 Ri r
osmagetE G50 5P Brgg) Ty B oo P e ST
osmol ety GaReE Gbr Vfrepati@s of ipesines ramgektfeors 6@ -Feainé g, as
Advanced- st age tunors were retreated begi nning on day
reporded ingkabdg 4. gr oups. [0556] NG DOPE: Tf - NG DOPE: DMPC: CH
| i posones were adm ni stered every other day for two
}”Ji leC“ ons at dosgp@f4 &RndeidPEBHEe/ i nj ection
ollo trenrt—everyqether—day—fpr—si
i nj ectionsleft doses ofA4 and 2 ngBkglin i dh
respect iQsgloyarit@xal i pl at i n was adni,Ri st e ed t he sane
schedyl gn@tmdgses of ?@ and 2 rrg?lzg/i nj gcti 83;15.8 The
controt—group wWas treated on the sane schedul e. [0557]
The mean tunor volunme for the COLO 205 col on tunor
nodel follow ng treatnent with
NG- DOPE: Tf - NG BCREpNOC; ksplation of FHNGIOPE; st er ed
initially at doses of 10 and 5 ng/kg, w th subsequent

treat of vanc [ r
w ¢ e Bope 30 HRCS BEich! R pafiq b 180T of BEAK Boiohiot
(D%/%%%l/ﬁ@—ﬁ%@f—ﬁ@]b@%ﬁ (d3yprepared in Example 10 prior to

E: Tf - NG DOPE: DMPC. CH | i posones at. do f .
lyophilization) and stirred fully. The mixture Wpas then centnfugeds @:QOO% rpm, 10 min, 20

°C; CF16RX, Hitachi Koki Co., Ltd., Japan) and a pellet was obtained.

[0571] 100 mL of EtOH was then added to this pellet and stirred fully. The
mixture was centrifuged (9,000 rpm, 10 min, 20 °C; CF16RX, Hitachi Koki Co., Ltd.,
Japan) again and off-white (light orange) pellet was obtained. This washing process was

repeated once more.

[0572] The obtained pellet above was dried with N gas for 30 min. The

dried material was then dissolved in 10 mL of distilled water and passed through a sterile

filter (0.22 um) (Millipore Corp., USA).

[0573] The filtrate was poured into a vial and frozen for about 8 hours on a

shelf at
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4 and 2 ng/ kg using various treatnment schedul es
, was
bet ween 53. 2% and 69. 5% of the control tunor volune (p

W 2006899169. 05 or 0.01). Exanple 25: Encapsul at P@IUSZ006/008650
Oxaliplatin in Targeted Li posomes [0558] In order to
measure the proportion of oxaliplatin encapsulated in

—40 °q’3\|1-G gﬁ?&%&l@&%&gﬁ%&lﬁ%&? W%éﬂpﬂ%%{%?@el i3 Lhreduced pressure

oW ng
for 2 %@%ﬁﬁ%ﬁng\@&é}éme [(R55930 Theo BXtE@Btepwisce Mpppstitmatalvitime
s deternined by passing an ali quot [o& the sa I?
of TEINEHD QP B3 (2000t ANEOL rarsifersn cantenerghe bl llBP%%‘n%%F%t s
obtairctegl um (30K MACO cel lul ose ultrafilter nenbrane
tum, Cat. No. 42410, MIlipore Corp., USA) and

measuri ng oxaliplatin concentration in the el uent

ysi ng HPLC WEk Bmi &o;:(}:al"r arhtion ohTHN tonitrile
in diluted phosphoric acid water solution (pH 3.0).

B e
aqueqiappiig G mmeTdntde Tof FEDEIRE LR (L Ay G bp -
cot OB e S BAROLF RSBl s Tol syt
(O.ZS{Eiéflm]ré)jt aglgﬂlﬁirﬂm'ﬂ g&m-mmmlmm@pmgemscme@g 2%_&W’f¥8|g§9(3 (-
ooty EBoREEBR SO TR FBEA L P 4GB i mmolL

MES 199 Wdeie isdaandatiee® Fretaiuas. described bel ow.
E%@%g#}?’hepr of NG DOPE: Tf - NG DOPE: DVPC. CH | i posorrg\;v

d as i :
( %\y%?%gy ag@&%}u{%ﬁ%@%‘g&;@rg\éﬁ%&%%dgr&né%ﬁgﬁ%G&% c%‘ﬂrﬁﬁ (1.5 cm
X 201%{112 ﬁf%ﬂg/yﬁ? 6901'5‘1' ’ }ﬁ%@kf}?épé's betes: (Bf 9.0)p cIPHEAl R AGR0-

| as shown in Table 2 below Table 2
Scieit%és‘éforﬂxl, P29 aRd Gattiched t@akbup Hmyl/tibe7. 17 7.23 7. 20

0563] The appearance of the |iposones at [

are summarized in o P vary|hg pFs
[0576] £ mL of 1% transferrin (Sigma, USA) aqueous solution was added

dropwise to the fractions containing NG-DSPE and stirred gently for 20 hours at 4 °C.

Identification was by MS determination of each fraction.

[0577] The reaction product was then fractioned to about 1.7 mL/tube by
TOYOPEARL HW-55S column (1.5 cm x 45 cm, 0.9% NaCl, Tosoh Bioscience LLC,
USA).T£NG-DSPE was estimated by mass spectrometry (MALDI-TOF/MS) and SDS-
PAGE with CBB (Coomasie Brilliant Blue, Wako Pure Chemical Industries, Ltd., Japan)

staining.
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Table 3. These results indicate that a low pH led to
aggregation, sedinentation, and precipitation, which
woreapelog916ue to protonati on of NG DOPE and Tf fRCT/O82966/008650

by aggregation of the bilayer and denaturation of

transferrin. T US2006/ 008650 Table 3 Condition of

Li posome at Various pH Val ues Exanple 27:

| dentification of Conj u@hﬁéMSTr ansferrin and SDS- PAGE

Pattern of Transferrin in Targeted Li posones [0564]

Thi was per f f £k Patent of the

con, § RS R ELL AL ARSI (6 RRbIIERLA BYE

E Tf - NG DOPE: DMPC: CH | i posones prepared as in

Umtedggt&qlge 7. When transferrin is conjugated to NG DOPE,

t he conpl ex shows a hi gher nol ecul ar we
Hon- ¢ ohn.}?amm)f‘tdehmspmﬁg’f%ﬂswgl WEChT l@f%‘&%ngth@% 2‘@]1\1-(@)

di,s 1 SdifibdiN-
dlcarqulyﬁoso dgvr{%%tllzfelg Ip%xg%)pnlsagdﬂ ﬁ\%ﬁ (i;!% ?adcs tnﬁ% dﬁcfs%a:)fng f i

(@)- dlc‘é 1558@)3@ ReiQglchamndled pﬁbgprﬁamal eelmnmlewrentt le enegnshiated drgs or
o gradi ent pol yacryl am de zTnd then they were
labelecedcenpaung hod epsidnally, tah]@aidrO@@éﬂ 0’6"’?1 B8, M grat ed
protein bands were visualized by using a brjll '3'3 tized
bl ue Gepdrtiitbiatar R TaotoSCNKied SR ©)-fo8BeKYith¥! erivatize
transferrin in the |iposone was det nd
tr ansprhﬁt@dh?thﬂ&l e §ONEBORE, %Nghg ﬁgaﬁd hnked 0 2 5600
hi gher NETe I gt dasHosHatitt Ital@ztnolamme and ‘
tr ansflgf |) (%geeyﬁg b} d&&@gz mqﬁ%r}ﬂgang with a | owner
nmol ecul ar wei ght was det ect ed as free transferrin.
[056%hefdie ratio of free transferrin to transferrin
conjugated to NG DOPE on the SDS-PAGE (Fig. 24) was

gglf f %ﬁg&g(gx)?ﬁc@té&%yge gf?ildocgquvafa %e%ep%lésﬂ‘hsa'n@?l AArRMrhiAB §e

VW, {ectX). The ratio of free Tf in
t ot alrpe Fge%gdﬁéf%@ﬁ NG- DOPE: DMPC: CH | i posone was
approximately 4. 7% Exan'pl e 28: Analysis of OGsnotic
Pressure [ 058 Fhek osmot i ¢ pressure at a given

t enper at wr e« nds on sucrose and salts such as
sodi um chl orii ole and phosphat e buf%er. It does not

depend on the isol ut% but on the fotal ion density and
the size of yhe- S;HWI—EHN’T—BH@HSMQQQ%I’]

Nor mal |'y osm)tl c prb sure can Bk measured using an
i nstrument &pawn as®an osmoneter, whi ch neasynds

the second N-(@)-dicarboxylic acid-derivatized phosphatidyl ethanolamine is
represented by Formula 3,
H,C—O—R®

R6—0O—CH
0

I
HZC-——O——-E’——O——CHZCHz—-—E——C—-(CHZ)p—-COOH

OH

Formula 3

wherein R}, R%, R’ and R® are each, independently, an acyl group, and
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osnotic pressure in suitable pressure units. [0569]
The osnotic pressure NG DOPE: Tf - NG DOPE: DVMPC. CH

wo pesenres prepared as in Exanple 7 at room t en@QEUS1006/6)8650
was neasured using an osnoneter (Vapro Vapor Pressure
Gsnonet er Mbdel 5520, Wescor, Inc., USA). The osnolarity

Y570 . anfkat S8 EREIRTaty, AR TRPE0. A 200

Gsnol arity Pressure Exanple 29: Isolation of
T - \WerBloREe [1p&s68ie d@BOnol coniprist @donaizriagtiied phosphafidytl
of bJank 1J poso tlnglVPC/ Chol / NG DOPE/ Tf - NG DOPE) (as
pr ePAFRETIRC E&aﬁgﬁ yiepe ghvicek agWhgisEHing ftargetingr)Sand ¢p not an
stipfedafbolly. The m xture was then centrifuged (9,000
rpm 10 mn,” 20 C, CFl 6RX, Hi tachi Koki Co., Ltd.,
Japan) and a pellet was obtained. [0571] 100 ni of
Et GH wasThalergetaddamsomwe phtleimpé) Wherearttle st least ede fdditignal lipid is
reTh m xture was centrifuged (9,000 rpm 10 min, 20 0C
p S(EEBRX, Hi tachi Koki Co., Ltd., Japan) again and
off-white (light orange) pellet was obtained. This

washi ng PlioLaktdighssapeatiain oBerdRItBe af B8 3he dBtional lipid is
bt ai ned pell et above was dried with N2 gas for 30
ChO%SWFOI'ﬂﬁ@ C@Pﬁeé@rqlréﬁlé'fa}tlé(?- was then dissolved in 10 nL of
distilled water and passed through a sterile filter

(0.22 - , ! o
(e oy MRl forRL e S AR 2T g S
selegted et tleet sra@p OisisTihg of plwpphativyschotipe, ehsspliardid ail,

about, O | nd .kept. under reduced pressure for 2
phoﬁfg?gldxﬁ?‘ﬁn%@ﬁslﬂ@ﬁg@ﬁ % from-40 0C to 25 0OC
stepwi se. Approxi mately 444nmg of Tf-NG DOPE (about 45%

of 3.ransTiey taidetedidposthe 6f clafte 10WBEKIn! the 68O FEMBRSy HoBMID lipids is
obt ai ned. Exanpl e 30: Preparation of Tf-NG DSPE [0574]

aneyiggl phaspeslimgs (Wako Pure Chemical Industries, Ltd.,
Japan) aqueous solution (0.1 nol/L), 200 \X L of EDC

(N-gthyl-r t'aﬂg%fe(éli 11{)%5&%]3 BFLIRR q P\QMérEﬁl the one or more phospholipids is
a phosphatidylcholine.

7. The targeted liposome of claim 6, wherein the phosphatidylcholine includes

a moiety of a saturated fatty acid.

8. The targeted liposome of claim 6, wherein the one or more phospholipids is
DMPC, DSPC, POPC or DPPC.

9. The targeted liposome of claim 7, wherein the at least one additional lipid is

present.

10. The targeted liposome of claim 9, the at least one additional lipid is

cholesterol or a cholesterol derivative.

11.  The targeted liposome of claim 10, wherein the liposome comprises DMPC

and cholesterol, DSPC and cholesterol, POPC and cholesterol, or DPPC and cholesterol.
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carbodi i m de hydrochl oride) (Tokyo Chemical Industry

Co., Ltd., Japan) aqueous solution (0.25 nol/L) and
wapdo6099106G- DSPE sol ution (2 nmol /L) cont ai ni ngPQEAIS20&/)08650

of OG (noctyl - D-glucopyranosi de) (Wako Pure Chemi cal

I ndustries, Ltd., Japan) in 50 mol/L MES buffer (pH

51,,2,.|)O| UEhe @%g%t zams of Flaf Ag,?\rglae]rglyr[gg ig{;g%g;(e[ %?:Yfﬂsses DMPC
end @, (1.5 cmx 20 em 0. 1% (W v) of OGin 50 mol /L

uffer (pH 8.0), CGE Healthcare Bi o- Sciences
Corp., USA) and fractioned to about

1 nl/tube.
50t of Thesargaedhposems of Slagid, Whgkm %G@&E@n@aﬁ{dﬁg%&é““
was added .dropwi.se : - t ontial Nk NESRE a
from @ﬁ&r%‘ﬁ’icropggmbgg%ﬁtfaf Sf‘egrrlﬁ’ggl liéﬁg’sﬂygitﬁ%ﬁc | den‘{%{i cation
ﬁagm\g@tsoftg,)&ng@cﬁgltapﬁl{ﬂmayj on of each fraction. [0577] The
reaction product was then fractioned to about 1.7

nmL/tube by TOYOPEARL 5S columm. (1. .
0.1896 NIOE targeisd beg oD ﬁé’?‘eﬁﬁf‘?ﬁ?&ﬁ&%@%@%?le“ed
stimate r &M K Bhic ROl dvB)a sugel chain.

from ‘@Ecog\}ls ?ﬁn@gé?%o?%%’sf?g@%ri i I}iMz[}ht Bl ue, Wako Pure

Chem cal Industries, Ltd., Japan). stainjng. CLAl M5, Wat .

i si5¢] aiThedagster diposume @r@erdi%l&t %?a@é 161%%%8‘6&6 Lf\}getmg%ga“d 18

Letters Patent of the United States is: 1. A targeted
transfefffbsone conpri si ng one or nore phosphol i pids, an

N- (w) - dicarboxylic acid-derivatized phosphati dyl o

et ianol i \fseted lipRE@at atugrdiag toClamdidf wheren the transferrin is in a

(W) -di carboxylic_acid-derivatized phosphati dyl
holo-dermaginetingn apgnfosRcapsul at ed drug or | abel ed conpound

and, optionally, at |east one additional lipid,

whey el JsB9e 8 @i T iafn @ dwherein the mean diameter of
N-ﬁ\o - 3?%%@5%% e Sacieg- deri %at i zed phosphati dyl
the 1ipbSaROIsdrgn eb@oFpmirsesabaut 250f&ni ng |igand linked to a

second N-(w)-dicarboxylic acid-derivatized

phosphatj dyl etha anmine; andpwher ebn,4 ke leoyl or stearoyl,
N £ %) - dfFE%YIBWei qr,}%i\a&]indl-’ g‘éhre?e\rl/]lg% 'z edRp %gs phgfei %I?/?y
and&te!?lﬂrﬂ)oélrém ne is represented by Fornula 1,

19.  The targeted liposome of claim 18, wherein the one or more phospholipids

is DMPC or DSPC, and the at least one additional lipid is present and is cholesterol.

20.  The targeted liposome of claim 1, wherein m and p are each, independently,

an integer from 2 to 4.

21.  The targeted liposome of claim 1, wherein m and p are equal and are an

integer from 2 to 4.
22.  The targeted liposome of claim 21, wherein m and p are equal and are 3.

. 6
23. The targeted liposome of claim 1, wherein R!, R?, R’ and R® are each,

independently, oleoyl, stearoyl, palmitoyl or myristoyl.

24. The targeted liposome of claim 1, wherein R! and are R? are the same, and

R’ and RS are the same.
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the second N-(w)-dicarboxylic acid-derivatized

phosphati dyl ethanolamne is represented by Fornula 3,
wob@seIneRl, R2, R5 and R6 are each, independePtT/¥$20861008650

acyl group, andmand p are, independently, an integer

from1l to 10; and, wherein the |iposone does not

conprise _a non-derivatized phosphati dyl ethanol am ne

or ng%l yeths/laegsteddinpsene ofipldim ewbémint e RE AR Yatd Rbjare the same.

ligand is not an intact antibody. 2. The targeted

l'i pasomeref 1afleftig in the at |east one .. :

addi i ona?é ki drq@s%e@gggglgm %Q “flh%eli“gﬁeg{é"{%%mgih&&%ﬁe

trangfergh.ai m 2, wherein the at | east one additional lipid
is cholesterol or a cholesterol derivative. 4. The

tar tedyli%os?gﬁ.of claiml1, wherein the one or nore
phasphol Th B 1pgroine aficlping 30.tHiergin dhsytrasns prsentg of
phosphati dyl chol i ne, phosphati di c acid,

phasgphat Tighthsefdd o j | hyer i The.
targeted Iiposoneﬁbgﬁg?g?ﬂ?@@g&ﬁg¥%%hm%ﬁgagﬁ%égﬁm#%ﬁe
phaosphol i pids is a neutral phospholipid. 6. The

t ar?g"gt edUliq ipEsisAdipesoras of ¢teil 28tvdrossin thera leaseony adidiicmal lipid

ispﬂﬁaﬁﬁﬁ@giﬁhﬂﬁmhﬁ.a phosphatidyl choline. 7. The

targete I posone of claim®6, wherein the
phosphati dyl choline includes a noiety of a saturated

fatiy acile.ta@eted hiposcangef @sinl 2@ onepetheflatelai dBrfhound is present.
wherein the one or nore phospholipids is DMPC, 'DSPC
PORC or PC. 9. .The targeted |iposone of claim?7,
mér?ei n ﬁ?é”&?te? Spgtonyastaming foglam ). ivdhegein shqdrag éman
antidddcerTdpent. ar get ed | i posone of claim9, the at |east one
additional lipid is cholesterol or a cholestero
derivative. 11. The targeted |iposone of claim10,
whéerei n Thsdareeted ppronecrngpidinsstoDiAD vhecdinlesdrag ¢ 3 cytotoxic
DSPC and chol esterol, POPC and chol esterol, or DPPC
and chol esterol.12. The targeted |iposone of claim 10,
wherein the |iposonme conpri ses DVMPC
33. The targeted liposome according to claim 1, wherein the drugis a

topoisomerase I inhibitor.

34, The targeted liposome according to claim 33, wherein the topoisomerase I

inhibitor is topotecan or irinotecan.

35.  The targeted liposome according to claim 1, wherein the drug is a vinca

alkaloid.

36.  The targeted liposome according to claim 35, wherein the vinca alkaloid is

vineristine, vinblastine, vinleurosine, vinrodisine, vinorelbine or vindesine.

37.  The targeted liposome according to claim 1, wherein the drug is a nucleic

acid.

38. The targeted liposome according to claim 37, wherein the nucleic acid is an

antisense oligonucleotide or a ribozyme.
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and chol esterol. 13. The targeted |iposone of claim1,

wherein the targeting ligand is selected fromthe
w@e@apdaensi sting of transferrin, folic acid, PCT/US2006/008650

hyal uroni ¢ acid, a sugar chain, and a fragnent of a

nonocl onal anti body. 14. The targeted |iposone of

clajm 13, wherein the targeting ligand is sel ected

f r ot t hel lfri8tgsteddinopame aepooding fearisinet riiereinahé druads d platinum
confppahdlr oni ¢ acid and a sugar chain. 15. The targeted

I'i posonme according to Claim14, wherein the targeting

ligand is transferrin. 16. The targeted |iposone

aclc%’r ]gii ribhettergetedilipoddine Wh)@f(ﬁi]}@td a@?{? 3 G}_Iﬂ_rﬁl{e@éiﬁ itk ﬁl&éﬂdﬂn a

:far. ut.not.in an apo-form 17. The targete

con&?g@% ?Pépr?gg%& llsé}?arli]él’ 'E%‘g?ﬂléqllmoﬁpanlﬁ@ma@Xﬂllplﬁ@n,rmaiplaﬁn, enloplatin,
lobapplAifeIrepir&ilatihe | i posome is fromabout 50 nmto about

250 run. 18. The liposone of claim1, wherein Rl, R2,

R5 and R6 are ol eoyl or stearoyl, and mand p are 3.

19 HThe lihsrigeeted livpgrosvameontingloailimla), wheesiet fiienane

B - olipids is DMPC or DSPC, and the at
eom e%@sgﬁgﬁ@gtﬁﬁti onal lipidis present and is

chglesterol. 20. The targeted |iposone of claiml,

whéeei n Thedardetpd &ipesodcCdtcolditleenast 1l Yhefdi, Rt b 6
Oleo\f};\{,lom 2. to ;lsn 2 1. The targeted Iiposor’re Sf cFa’ilrgr?% and R are

B 199 fheahthedargeting Heand 1a fransfering theiomt og eroré phospBRoligids is

DMEHC, 2. thd BelesRbAEEERH b el 2l m%é) rein m

and p are gqual an lé%gﬂggmgggm?ﬁ§m9§? gﬁﬁgﬁfposone

of claim1, wherein Rl, R2, R5 and R6 are each,

i ndépendbntargstedlipepme astedingtb clapal Inivheyin o drug is an

1 | | . 24. The targeted |iposonme of claiml1,
a{yﬁﬁéégé%XRl and are R2 are the sane, and R5 and R6 are

the sane. 25. The targeted |iposone of claiml1l, wherein

R144.R2, TRStaagsdedRBpaxbmetabor8MaRe cAfin 1 TRBedcd] @J]gltdgv.%]lg a taxane.

| i posome of claim 18, wherein the targeting
transferrin. ,
£515T he targeted liposome according to claim 1, wherein the drug is a metabolic

antagonist.

46. The targeted liposome according to claim I, wherein the drug is an

antitumour antibiotic.

47. The targeted liposome according to claim 1, wherein the drug is a hormone
therapy drug.

48, The targeted liposome according to claim 1, wherein the drug is a molecular
target drug.

49.  The targeted liposome according to claim 41, wherein the oxaliplatin is

dissolved in an aqueous solution of a sugar selected from the group consisting of trehalose,

maltose, sucrose, mannose, lactose, mannitol, glycerol and dextrose.

50.  The targeted liposome of claim 49, wherein the sugar is at a concentration of

from about 1 to about 20% percent sugar (v/v).
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27. The targeted |iposone of claim26, wherein the

drug is present. 28. The targeted |iposone of claim
WQ@7Z006/0bm6®i N the drug is oxaliplatin., 29. The PEF/81006008650

| i posome of claim28, wherein the at | east one

additional lipid is present and is cholesterol. 30.

The targeted |Iiposone of claim26, where the |abel ed

conpoundlisstapgetaddinosome of gian ¢ hywlearaia the pessnigation of oxaliplatin
8 ﬁg)n %Og%ggrﬁgéeﬁ?%% ?Sﬁgﬁﬁyﬁ%{@a%?%%%n:naccor di ng

to claiml1l, wherein the drug is a cytotoxic drug. 33.
The52. ar gEtetdrdeiqud§msema of clath i §, wiereinahenrinsfevnianginmg holo-form.
the drug is a topoisonerase | inhibitor. 34. The

targeted_l i pos .according .to.claim33, wherein the .

t oper sombIBEH L IRBRP SIS, Bt pgroty pob et imprise o
catidfic lifi€ targeted |iposone according to claim1l

wherein the drug is a vinca al kal oid. 36. The targeted

| i posome_according to claim35, wherein the vinca )

al k3ft-oi dThestaygetest linpspie of olaip [l awhensw tho lippeammedqes@ot comprise

j:nr.odi.si ne, vinorel bine or vindesine. 37. The

mlr%@ggﬂéﬁ“liposone according to claim1, wherein the

drug is a nucleic acid. 38. The targeted |i posone

acchf.di ng rahoed af mmiking awlgeed hpodvenanefodl@ic] ,aohgrismgalie steps of

anti sense oligonucleotide or a ribozyne.39. The
targﬁted | i posone a re{n t.

dr ufy PEE e 8P ﬂmogfgf#?gi ot ﬁi'e%ﬁ-?wilﬂica Fedls ?fﬁ@%&%aﬁzed
. | | s
R T e s s S O L L

derdDxdkédptmbphntidzbesthgloddming, @l ofticakiin, the ablapdt @he additional lipid, to
spiroplatin. 4 1. The targeted |iposonme according to

for) alipid! AOXter ei n t he pl ati num conpound is
oxal i pl ati n.

b) adding a drug or labeled compound to the lipid mixture formed in step (a);
c) forming a liposome.

56.  The method of claim 55, further comprising a step
(d) purifying the liposome of step (c).

57.  The method of claim 55, wherein the drug in step (b) is in aqueous solution

prior to mixing.
58. The method of claim 55, wherein step (c) comprises sonication or stirring.
59. The method of claim 55, wherein step (c) comprises extrusion.
60. A method of making a targeted liposome of claim 1, comprising the steps of

a) mixing the one or more phospholipids, the N-(w)-dicarboxylic acid-derivatized
phosphatidyl ethanolamine, a succinimidyl ester of an N-(w)-dicarboxylic acid-derivatized
phosphatidyl ethanolamine, and, optionally, the at least one additional lipid, to form a lipid

mixture,
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42. The targeted |iposone according to claim41,
wherein Rl, R2, R5 and R6 are oleoyl, mand p are 3,

wao b@oneigeting ligand is transferrin, the one PCT/DB2086/008650
phosphol i pids is DMPC, and the at |east one additiona
lipid is present and is cholesterol. 43. The targeted
| i posone according to claim 1, wherein. the drug.is: an
alvkyieat tha gu@@éﬁlﬁdﬁ&&tﬁf qHbe Natyed 6 PX 1(95%}“%96&%:{% 8? I ng

phosp%%}dgrig@gh %FIB%% Feip'?es&tﬂt%é Iﬂg ggf&‘ﬁlaQ taxane. 45. The

meraccor 0 cldaim1, wherein the
drug is a netabolic antagonist. 46. The targeted
| i posone _&eccording to claim1, wherein the drug is an
antitufour aptibiotic. 47. The targeted |iposge

according tolcl aimﬁi}é\/\hereinghe drug is a hgrnone
¢ ,

t her apy thau@.
claim1, wherein the dflg i% a eculllar target» drug.
49. The targeted PPposone accordilng t¢ claijm 4%,
wherein the oxaliplatin is dissolved in aqueous

sol uti on of rem@&agar sel ected fromthe group consisting
of trehal ose, maltose, sucrose, nmannose, | actose,
mannitol, glycerol and dextrose. 50. The targeted

i posome of claim49,,wherein fhe sugar |

concent r awhéﬁlrb]?\m??%m £ (93&’ inc{eg 56 ﬁ?’ %&ygg P gg’nt
sugar (v/v).51. The targeted |iposonme of claim4 1,

ej QemRNGE MtE i Oto bxal i platin is from about
%{Sh{é@ﬁééﬁt 81 ggout 25 ng/mM within the |iposone. 52.

The targeted |iposone of claiml15, wherein the ,
t rignsifienrdme bslagﬂeéc@mp‘éimlddp e Iy d ryiure ECP‘@S? Jystep (a);
| i posonme claim1, wherein the |iposone does not

co ise a.cationicqipid. 54. The targeted |iposone
PR ST e

eré€in the |liposone does not conprise an
anionic lipid. 55. A nethod of maeking a targeted ..
| i gpeaaRs 9fargdtaigMghnd aotipsicinpidiestst b B (oxydigarhaxpfe acid-
t he one or nore phospholipids, the N-(w)-dicarboxylic
derivatizetl plersphaiidyy gjanolamine.

61.  The method of claim 60, further comprising a step
(e) purifying the liposome of step (d).

62.  The method of claim 60, wherein the drug in step (b) is in aqueous solution

prior to mixing.

63.  The method of claim 60, wherein step (c) comprises sonication or stirring.
64.  The method of claim 60, wherein step (c) comprises extrusion.
65. A method for treating cancer comprising

a) administering a targeted liposome according to claim 1 to an individual in need

thereof in an amount effective to treat cancer, wherein the targeted liposome comprises a

drug, and the drug is an anticancer agent.

66. A method of diagnosis comprising the steps of
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phosphati dyl ethanol am ne, the targeting

factor-nodi fied N-(w)-dicarboxylic acidderivatized
w@bwspirse dyl et hanol ami ne, and, optionally, tPET/E82006/008650

| east one additional lipid, to forma |lipid mxture;

b) adding a drug or | abel ed conmpound to the Iipid

m xtur.e.f.ormed in st (a); c) formng a |iposone. 56.

The PEFIEEeHre EF%FE?FF@ Eleoqoam@e@rdmfp iclaginngtozang ndipidgal) in need
therRof infani agbuinP EffbdtRe T Rt tion t €t e Rlsara e, TEL HOd Of.

cl ai m 55, wherein the dﬁﬁgifﬁ&géééh?%&gq%fﬁ%mg§5§8@@nﬁsa
labele] eampmingransk to i xi ng. 58. The nethod of clai m 55, :

wherein step (c) conprises sonication or stirring. 59.
Th f im55 wherein step (c) conprises
ex??g%%%ﬁgggﬁﬁﬁkiﬁg%ﬁg@uaﬁ making a targeted |iposone

of claim1, conprising the steps of a) mxing the one

or &ror e pbhaphobitRalSrmtRgoN:é ﬁghg Ql’tﬁgéﬁéh Iligosome according to
claid i d-derivatized phosphatidyl ethanol ani'ne,

T8 e B9 18 G yore ep@magputisall Nagagptalil ccanters,yexicipients, diluents,
stablfzefl; Qﬁ}lﬁﬂeé@f%tﬁ)%g, phosphati dyl et hanol am ne, and,

optionally, the at |east one additional lipid, to form

a lipid mxture, 2006/ 008650 wherei n the succi ni m dyl

est68r ofA trimsfitriwhedifiedNb@Ryitab 'lid-aéﬂt&éf%{%&% i
thaaﬁo%%pati d%/l et hanol am ne is yep(??sent ed by I%or qogphza’ndyl
© BPRS, WheTethe Ne )Hearbepepic aciiddgyiyatizet phosplaatidgtathanolamine is
repréieRtel by'Fo ula_izﬁ,dependently, an integer from1 to 10;

b) adding drug or | abeled conmpound to the lipid

m xture formed in step (a); c¢c) formng a |iposone;
and, d) I|inkithg-aoOtargeting |igand to the succinim dyl
ester of_gan N-(w)-di carboxylic acidderivatized
phosphafﬁﬁ?P‘E Hanol ami ne. " 61. The nethod of clai m 60,
further conprising aystep (e) purify'bng the |iposone
of step (d). 62. The|nethod of clai ml60, wherein the

drug in step F(z@)—DS—Tﬂ*@tﬂHGEQES-IQSGﬁUI—bQQCHQ)p—COOH
OH

Formula 3
wherein R’ and R® are each, independently, an acyl group and pisan
mteger from 1 to 10,

and transferrin is linked to the N-(w)-dicarboxylic acid-derivatized

phosphatidyl ethanolamine.

69.  The transferrin-modified N-(w)-dicarboxylic acid-derivatized phosphatidyl

ethanolamine of claim 68, wherein p is an integer from 2 to 4.

70. The transferrin-modified N-(w)-dicarboxylic acid-derivatized phosphatidyl
ethanolamine of claim 69, p is 3.

71. The transferrin-modified N-(o)-dicarboxylic acid-derivatized phosphatidyl
ethanolamine of claim 69, wherein R> and R® are each, independently, oleoyl, stearoyl

palmitoyl or myristoyl.
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prior to m xing. 63. The nethod of claim60, wherein

step (c) conprises sonication or stirring. 64. The
woredohoghied cl ai m 60, wherein step (c) conpri SeBCT/US2006/008650

extrusion. 65. A nethod for treating cancer conprising

a) administering a targeted |iposone according to

cl agym 1 kndi vi du ' ed .thereof..in an.a nt .

cr 1120t v Gebab ML AR RGO e Rigp el T BSephatiay)
ethdrioAsaeef €16iHp 69 SeeréindCugd rének thBeadeug is an

anti cancer agent. 66. A nmethod of diagnosis conprising

the steps ofa) adm nistering a targeted |iposone
accor di nghe ternsfearipnmodiGedaN-(irdioar hxalic aeidriseittatized pbosphatidyl

' n fecti.ve,sfor detectian, erein the
eth%@%ﬁ%@?@ﬁpﬁﬁ%%§%n§ﬁeé%%§‘r iag‘g%‘d 25 Slgaydy SY:‘%‘ und: and b)

detecting the | abel ed compound. 67. A pharnaceuti cal

f orml at T tra feprih-$hdugfiel Mgk tcﬁéodxlyﬁ@aaameﬁ%@zeqlpﬁg?phaﬁdyl

to claim1 and one or re pharnaceutical ly acceptabl'e
cthanglaming ef claige PP veharein Rijand &ntazs olsetsirisicaeayd andp is 3.

preservatives. 68. A transferrin-nodified

N- (3 - di s id-derijvatized phosphati.dyl ..

B o L SRS TE EE R Mot -0

dicabéxddid ecidvddrivagedyitespiatilydthar®l Aane baskie 60 Sr 74 and one or more
represented by Fornula 3, wherein R5 and R6 are each,

phappefspasdiefersptable capgrs, giciipntasilugnts sstalnlizens, og eres¢rvatives.
1to 10, and transferrin is linked to the

N- (24 - di ! id- | vat hat i dyl
N ) RGP ) AL A MBS .-
dicaxb@wylic diidadebioatitddphasplakidslrdtvamblangide phasehas Edydr-modified N-
et hanol am ne of claim 68, wherein is an integer from
()-glt OA(YIICY@C.Idﬂ@élvﬁtﬂ@ﬁéﬁﬂiémhiahdﬂ@maﬂpgmine, and,
N-(w) -di carboxylic acid-derivatized phosphati dyl

et hangl,an; ' - I:5::3. 71. The

transf Er ??llﬂnﬁlhg{dlle%tgg%%%&élhégr boxyl i c

aci d-derivati zed phosphati dyl ethanol am ne of claim

69, whe lrvdiemeiﬂ'?ohemacgeﬁﬁ g dctoreacdified M@pedidabbilic RiEMtHvatized
stearo : , i
y phosphatidyl ethanolamine comprises a targeting ligand linked to a second

N-(w)-dicarboxylic acid-derivatized phosphatidyl ethanolamine; and
wherein

the N-(w)-dicarboxylic acid-derivatized phosphatidyl ethanolamine is

represented by Formula 1,

H,C—O0—R’
R?~—0—CH

I |
HZC—O—P—-O—CHZCHQ——II:II—C—(CHZ)m—COOH

OH
Formula 1 ; and

the second N-(w)-dicarboxylic acid-derivatized phosphatidyl ethanolamine is

represented by Formula 3,
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pal mtoyl or nyristoyl.72. The transferrin-nodified

N-( w)-dicarboxylic acid-derivatized phosphati dyl
werdvangied ne of claim 69, wherein R5 and R6 aPE&I/Ukm06/008650

same. 73. The transferrin-nodified N-( w)-dicarboxylic

aci d-derivati zed phosphati dyl ethanol am ne of claim

69, wherein R5 and R6 are ol eoyl or stearoyl. 74. The

transferrin- mogh+iGd-RY (W) - di carboxylic

aci d-derjyatj zed, phosphati dyl et hanol am ne of claim

69, wheréin R5 @hd R are ol eoyl or stearoyl and p is

3. 75. A pharmaceutigal formulation cgnprising the

transferrin-nodjified|N( w- dicarboxylic

aci d- deri vat i gd—shosphar-i-egH,Cet-hamet@ram)efcadrai m 69

or 74 and one or rmrél_ghar maceuti cdl |y accept abl e

carriers, eyoglimghents,o iluents, stabilizers, or

preservatives. 76. A blank |iposone conprising orie or

nore phospholipids, an N-( w)- dicarboxylic

aci d-derivati zed phosphati dyl ethanol am ne, a

targeting fetenr RiyRfi RP et RE arewheldiindepbadentliy can acyl group, and

aci d-derivati zed phosphati dyl ethanol am ne, and,

optionally, at. least .one.additional |.ipi wherein the

targeting Pt @rﬁblﬂfl?ﬁeé‘aeq (a’\’l\bm%ﬁeéérf’ﬁbﬁ% }@ and,

aci d-derivatized phosphati dyl ethanol am ne conprises a

t angetéinghd igaosieldoskest coRipdssaomdenbdtized phosphatidyl

w) - di.car boxyl i ¢ aci d-derivatized phosphati dyl
cthagp g ArRAEtheaer shiealend wheseinthe tygating dighidipiriot an intact
anti@&dy‘?" derivati zed phosphati dyl ethanolamne is

represented by Formula 1, RGCORL F- O -CHOO

H2C- O P-O CH2CH2- NG (CH2)m COOH IO H Formula 1 and

t hé/7s ec ding tlank lioseline af tlaky 76 cvlxatid-the st leat baeadditional lipid is
preser@tpsphati dyl ethanolamne is

78. The blank liposome of claim 77, wherein the at least one additional lipid is

cholesterol or a cholesterol derivative.

79.  The blank liposome of claim 76, wherein the one or more phospholipids is
selected from the group consisting of phosphatidylcholine, phosphatidic acid,
phosphatidylserine and phosphatidylglycerol.

80.  The blank liposome of claim 76, wherein the one or more phospholipids is a

neutral phospholipid.

81.  The blank liposome of claim 76, wherein the one or more phospholipids is a

phosphatidylcholine.

82.  The blank liposome of claim 81, wherein the phosphatidyl choline includes

a moiety of a saturated fatty acid.

83.  The blank liposome of claim 81, wherein the one or more phospholipids is
DMPC, DSPC, POPC or DPPC.
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represented by Fornula 3,wherein R, R2, R5 and R are
each, independently, an acyl group, and mand p are,

w0 pbepenieent |y, an integer from1l to 10; and, PEDS1006/008650
the |iposone does not conprise a non-derivatized
phosphati dyl ethanol am ne or polyethylene glycol, and
wherein the targeting ligand is not an intact
ang4. bod"yrhe piank Tihesomeniclaimgs ssrean thel loReme COPRIEE Phleast

%E% 3 * egst one additional lipid is present. 78. The
one gjdifignal SOHE of claim 77, wherein the at |east one

additional lipid is cholesterol or a cholestero
degs.vat THe blaff lipdkuenddfaidin 84) tisoatdeast ond aidmions] lipid is

wherei n the one or npre phospholipids is selected from
cholegigobeiuhodestEP4eriVai ¥ phosphat i dyl chol i ne,
phosphati di c acid, phosphatidyl serine and

p h Qé phatpid lﬁha?xkﬁﬁ)%ﬁ&ﬁe ofBGaim 8% vie2dlK tihd ROGREIRoRHriEdsaDMIPC and

6, wherein e one or nore phospholipids is a neutra
cholpehmb mARGant cI®ldsteralhBOB Caamk th]@@f@mﬁeord?PEﬁ anrfhdesterol.

mhereln t he one or nnre phospholipids is a

pha line. T [
e ee Pt dinsRBus REx il Fo. EHnth ARERER BmgFhl GUpC and
chm@ﬁmglsaturated fatty aC|d 83. The bl ank |iposone of

claim 81, wherein the one or nore phospholipids is
DMPC, DSPC, POPC or 84, The

cl &m sihem@m@s«erﬁ% e 1y dfev g n Eee e T i gflgeted
fro ﬂle a eas shﬂ% dr tg%%ferfm SroRé Q&h %j’a‘?tﬁ%ﬁﬁ%cﬂf a Gh@dr Bhdd, and a

itional lipidis cholesterol or a
fragafeol &&t mondclaed av@iddye. 86. The bl ank |i posone of

clain185 mherein the m xture conprises DMPC and

est PC and o]
§I9est I R9EPIE° gﬁgl g%’ er 2 @%&Q %ﬁ digand isselected
fronll Hf%?@\!i‘f?c&fswﬁhg bfﬁr&@spfer% efotit AcidhBydfiohier2idcanipr m@msoham
DMPC and chol estero

90.  The blank liposome according to Claim or 89, wherein the targeting ligand

1s transferrin.

91. The blank liposome according to Claim 88, wherein the targeting ligand is

transferrin.

92.  The blank liposome according to Claim 90, wherein the transferrin is in a

holo-form but not in an apo-form.

93.  The blank liposome according to claim 76, wherein the mean diameter of

the liposome is from about 50 nm to about 250 nm.

94, The blank liposome of claim 76, wherein R!, R? R’ and RS are oleoyl or

stearoyl, and m and p are 3.

95.  The blank liposome of claim 94, wherein the one or more phospholipids is

DMPC or DSPC, and the at least one additional lipid is present and is cholesterol.
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88. The bl ank |iposonme of claim 76, wherein the

targeting ligand is selected fromthe group consisting
w@boosogmed errin, folic acid, hyaluronic acid, BCHUSHNG6/008650

chain, and a fragnment of a nonoclonal anti body. 89.

The bl ank |iposonme of claim88, wherein the targeting

ligand is selected fromthe group consisting of

tr a?ﬁsf er Famblaplplipesogisi of claimaloywhaiein meind paiel cachsii@éendently,

an B3k ouhe blank |iposone according to C aimor
IE%%%I?%% the targeting ligand is transferrin. 9 1.

The bl ank Ii posone according to Claim88, wherein the
t arYet i ribhd blgatatiposdmierodRBARI76] WheR m HAG tp@r@%lal and are an
he

ccording to Cl ai m 90, wherein
mtefg?lgﬁ gePln Is in a holo-formbut not in an apo-form

93. The bl ank |iposonme according to claim76, wherein

t heygreani BARL BosBfne o Elat m about 50, nm
to about 250 ruﬁﬁos%e Thgr{}) %ﬁﬂ% osgﬁépoaf © &4Uaf fdrge 3.
vvherel n Rl1, R2, R5 and R6 are ol eoyl or stearoyl, and

lank imsomhef blaamk6) whasoree, BF, &1 aidR e each,

md%@fé‘fe{ﬁﬂg 0500650 PRSP RIREP e |3 present and

I's chol esterol.96. The bl ank |iposone of claim 76,

whdi8i n 'Eheaﬂlﬂlkmp&fs@me ac flainndle R@lﬂ%i'@lﬂtﬂlyandaa% Rmﬁl%gﬁé same, and R®
Iﬁh . 97. The bl ank |iposone of claim 7/
and &Fed %

ﬁs?ﬁl%md p are equal and are an integer from 2 to
4. 98. The blank |iposonme of claim97, wherein mand p

o e T U R R A e

ol eo stearoyl pal mtoyl or nyristoyl. 100. The

bl AH | Tihe bk lippserhapfiolzity 9dytvetieetin RRIRART sl & R Sy,
the same, and R5 and R6 are the sane. 101 . The bl ank

li pggomg jm. 7 er ej ' and R6 are
t he s'ane.hg%@%{%ﬁ%m% %%@alm %gé’@’r}?ée% 1ecqalégeﬁpghgam fr@pgferrin.
R1, R2, R5 and R6 are ol eoyl.

104.  The blank liposome of claim 103, wherein the transferrin is in a holo-form.

105.  The blank liposome claim 76, wherein the liposome does not comprise a
cationic lipid.

106.  The blank liposome of claim 76, wherein the liposome does not comprise an
anionic lipid.

107. A method of making a blank liposome of claim 76, comprising the steps of

a) mixing the one or more phospholipids, the N-(w)-dicarboxylic acid-derivatized
phosphatidyl ethanolamine, the targeting factor-modified N-(w)-dicarboxylic acid-

derivatized phosphatidyl ethanolamine, and, optionally, the at least one additional lipid, to
form a lipid mixture; and

b) forming a liposome.

108.  The method of claim 107, further comprising a step
(c) purifying the liposome of step (b).
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103. The bl ank |iposone of claim 94, wherein the
targeting ligand is transferrin. 104. The bl ank

wo poeseared of cl ai m 103, wherein the transferriPCT/BES1006/608650
hol o-form 105. The bl ank |iposone claim 76, wherein
the |iposone does not conprise a cationic lipid. 106.
The bl ank Ii posone of claim 76, wherein the |iposone
doe%not Tompthod of glainad 0 brivieerein sieg. (bL@nprisesstticdionfor stirring.
maki ng a bl ank |iposone of claim 76, conprising the
st of ] or _.nore osphol ipids. the
N (o i D el Do 18NSR TRlR B REE e Prifon
et hanol am ne, the targeting factor-nodified
N- (W)1- di Aandsiood/éfi maldog d Bemic\tipbiatrel o pllaisPN@tdothphising the steps of
et hanol am ne, and, optionally, the at |east one
addiitional . lipid, to forma |lipid mxture; and b

f or%nﬁl&ln‘g tfl%: ' %o L OTeRhgps @idﬁet[hﬁé{fj(c.@)[—dlgprﬁpﬁTlmp?id-deﬁvatized
oSG GBPS AKR B S bR,

derifybijzed Qi pieeieylsOivinoRining aQd, dptiohklly)Ghe 16hst JHCadMBidHAIIipid, to
of 'Cl'cﬁi m 107, wherein step (b) conprises extrusion.
forn ¢ fIPIQIWEEd of neking a bl ank |iposome of claim 76,
conprising the steps of a) mxing the one or nore
phapshgl i+l s -ahi carhexyl i .d-.deyivati zed
phosphgitkl it %/'Iqagltnhgﬁlg Plgsftngy)noﬁﬁ é;ncfg)g)ﬁgélalk%%)%ﬁ? %Clgi/ SIS
phogfhagidyvtiianplaiinaisrepygbinteds Betanilyat i zed phosphati dyl
et hanol am ne, and, optionally, the at |east one
additional dipid, to form a lipid mxture, wherein
t he sucadri m yl ester of the N-(w)-dicarboxylic
aci d-derivati zed phosplgati dyl ethanolamne is
repr eserited 0 & 2, whereln
i ndependent?y, an ac N
integer from1l to 30, b) formng
linking a targeting ligand to thegucc
of an N-(w) -di carboxylic acidderivatized

ormula

et hanolamne to forma targeting factor-nodified »

N-(w) -

wherein R? and R* are each, independently, an acyl group,
n is, independently, an integer from 1 to 10;

b) forming a liposome; and,

¢) linking a targeting ligand to the succinimidyl ester of an N-(w)-dicarboxylic acid-
derivatized phosphatidyl ethanolamine to form a targeting factor-modified N-(o)-

dicarboxylic acid-derivatized phosphatidyl ethanolamine.

112. The method of claim 111, further comprising a step

(d) purifying the liposome of step (c).
113.  The method of claim 111, wherein step (b) comprises sonication or stirring.

114.  The method of claim 111, wherein step (b) comprises extrusion.
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di carboxylic acid-derivatized phosphati dyl
et hanol am ne. 112. The nethod of claim 111, further

W@ vpiyEsng a step (d) purifying the |iposone PET/ESIP6/008650
(c). 113. The nethod of claim 111, wherein step (b)
conprises sonication or stirring. 114. The nethod of
claim 111, wherein step (b) conprises extrusion.115.
Thel ivet hblee wethot @if plaid 111 whlsareinith¢ taegetiag dighidig ttangfgrrth.
is transferrin. 116. A nethod of preparing a
t he euj i ' . risi the step of. a
enchibul arioipb ORI e B Ayl e Bt SRt s sep of
76. 117. A nmethod of preparing a diagnostic |iposone,

conprensapsglating aslinepinaf a Blane fipeqesid etdlaig 7.1 abel ed
conmpound into a blank Iiposone of claim76. 118. A

nmet of pr ring a.therapeutic¢ |iposone, conprisin

t heP@?epAégetgg‘? %ttﬁrgmgﬁ 1?1@10§t1a 13(@?0% gePR§IE [he step o%'
| i posonme of claim87. 119. A nethod of preparing a

di agnagidsalatihp a3sHed GRIFBLLS IE a btk SHpBRoRE 0fdlaim 76.
encapsul'ating a | abel ed conpound into a blank |1 posone
of claim87. 120. A pharmaceutical fornulation

conptS si Agnehed efrepdrpgsdheranewisrltioseme.coinaisingbe stap of
one or nore pharnaceutically acceptable carriers,

exclypl Al | 4 b . ervati ves.
12 14.) %Rgﬁsgllag H%n'a% Izltoc%fr’rl%ﬂ( 21 Fﬁ%’ﬁ%’ %06{1(?1%{ gﬁ of one or
nor e phospholipids, an N (w)-dicarboxylic
aci d-%der Avag¢thaddf phpsigat didgrloset hpoohentoepridng the step of
succinimdyl ester of an N (w)-dicarboxylic
aci d-derivat.i ze sphati dyl et hanol.am ne d,
oot D sty Eting & Rl AR L s MR IBEHARe afdiien 57 ne
N- (w) - di car boxylic acid-derivatized phosphati dyl
et hEao| aNiphermhsoetigddl &sanlfibnRynipeisinlasb1dnld M®some according to
succinimdyl ester of the N-(w)-dicarboxylic _
claige 7 Qlanbpne rnore@hamenrsprinelly preaptabimenraprs nexcipients, diluents,

sta%g%gs’e’%?ﬁ%ggrg%véor mula 2, wherein RL,R2 R3 and R4 are

ently, an acyl group, mand n are,
i ndependently, an integer from1l to 10; and, wherein
t hel 2. xt Adpidoesureatonpoiing sseixdure@f ode o matd phedpholipids, an N-

10sphat.i d o . : .
(oa)Pchar oxythc a%%d-denvatlzed phosphatidyl ethanolamine, a succinimidyl ester of an N-
(w)-dicarboxylic acid-derivatized phosphatidyl ethanolamine, and, optionally, at least one

additional lipid,
wherein

the N-(w)-dicarboxylic acid-derivatized phosphatidyl ethanolamine is

represented by Formula 1,

H,C—O—R'
R*—0—CH

|
H2C—O—P"—'O—“CH2CH2"—N—'C'—(CH2)m_COOH
H

OH
Formula 1 R and
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et hanol am ne or pol yethylene glycol. 122. The lipid
m xture of claim 121, wherein the at |east one
w@odwsoyasal [ipidis present. 123. The |ipid nmPEL/USB0EH08650
claim 122, wherein the at |east one additional l|ipid
is cholesterol or a cholesterol derivative. 124. The
lipid mxture of claim 121, wherein the one or nore
phasp htmcilpin@ﬂ}il sstsrecbﬁhe bﬁ(of)r]cﬁaargdsbeyl'@rz@gpd@maﬁkéﬂ pHgplafidyl
hosphati d choI atidi c aci
eth%ﬁggﬁﬂgfsira eé%’rt‘? Eﬂ%@% phati dyl gl ycerol . 125. The
[ipid mxture of claim 121, wherein the one or nore

phosphol i pi is a neutral phospholipid. 126. The
li pid miftureof clain1124, wherein the one or nore

phospholj.pi ds |i s ho hati dyl choline. 127. The |ipid
m xture o?\§ ai 65p in tﬁe e \or gore
phospholipids is DI\/P;Z The

lipid mixture of c®m 126 "whereilh thel at ast Jone
additional lipid is present.129. The [i%id
claim 128, themad2 | east one additional |ipdd is
chol esterol or a cholesterol derivative. 130. The’
lipid mxture of claim 129, wherein the m xture

conpri ses DMPC and %hog esterol, DSPC and chol esterol,
POPC and chdieein Br.&®d", RoandiRP@e zach, dintspestestlpl an at$llgroup,
The lipid mxture of claim 130, wherein the m xture

of o i m 1300 AEERLEN o by aRIF i Partnli | °

an integer from2 to 4. 133. The lipid m xture of
cl avimrdif the mirdneidoesmatrodnpriae e nempdativaivdd phesphntidyl

i n erfr 34. The lipid mxture of claim
ethaf@%‘frg%%’i%q }ﬁetﬁﬁ'ﬁﬂedgﬁcére equal and are 3. 135. The

lipid mxture of claim121, wherein Rl, R2, R3 and R4

ar g2eachphe lipid mixture of claim 121, wherein the at least one additional lipid is

present.

123. The lipid mixture of claim 122, wherein the at least one additional lipid is

cholesterol or a cholesterol derivative.

124, The lipid mixture of claim 121, wherein the one or more phospholipid is
selected from the group consisting of phosphatidylcholine, phosphatidic acid,
phosphatidylserine and phosphatidylglycerol.

125.  The lipid mixture of claim 121, wherein the one or more phospholipids is a

neutral phospholipid.

126.  The lipid mixture of claim 124, wherein the one or more phospholipids is a

phosphatidylcholine.

127.  The lipid mixture of claim 126, wherein the one or more phospholipids is
DMPC, DSPC, POPC or DPPC.

128.  The lipid mixture of claim 126, wherein the at least one additional lipid is

present.
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i ndependently, ol eoyl, stearoyl, palmtoyl or

myristoyl. 136. The lipid mxture of claim 121,
wob@seIneRl and are R2 are the sane, and R3 anPCRUSBENE008650

the sane. 137. The lipid mxture of claim121, wherein

Rl, R2, R3 and R4 are the sanme. 138. The lipid mxture

of ai 3Z,. . wherein.R1, R3 and R4 are. ol 1. .or

st exroy Imr%ffllé@‘d rﬁ*ﬁ@r ¥ P%?lﬁmhi%> tecatdeast pug Fidy! ,a?%@rl%f’}}?]esmc’l
or MMMt Bdegivaivamhere the one or nore phospholipids is

DMPC or DSPC and the at |east one additional lipidis

present and is cholesterol. 140. A lipid mxture
conb¥Q-si hhe Apidinixine obflaion £2% rwheneie thehogire lcppipdsss RMPC and
~@isear ho L.C | dsder i vat.i zed., ph tidyl

ool b PR e bt R C R Kb BT BRI hoesterol

N-(w) -di carboxylic acid-derivatized phosphati dyl

et hggol amhaBpidanisturept ¢tlemal 3¢, wiakeih @ashix@ie cag@titdsamatPC and

lipid, whereinthe N-(w)-dicarboxylic acid-derivatized
Choé?ﬁ*g'%%lhati dyl ethanolamne is represented by Fornula 1,

H2C-O -R1L R2- OGO CH O O H2G-O -P-0O

CH2 {31 - Nrfe ﬁﬁh@ﬁiﬁtwlggﬁl’\lﬁg éﬂflrl?%%dx@%icetabﬁ independently, an

~ targeting factor-nodi -di car
integeti ffoned fovhat i zed phosphati dyl et hanol ami ne conprises a
targeting ligand |inked to a second N-(w)-dicarboxylic

aci rivatij.zed phos tid et.hanol am ne: and wherein .
el Cocon NERRBRE B Aoty 1% Seras aLpid)S reFaa ' B integer
fropoagphat i dyl et hanolamne is represented by Formula 3,

134.  The lipid mixture of claim 133, wherein m and n are equal and are 3.

135.  The lipid mixture of claim 121, wherein R!, R?, R* and R” are each,

independently, oleoyl, stearoyl, palmitoyl or myristoyl.

136.  The lipid mixture of claim 121, wherein R' and are R? are the same, and R®

and R* are the same.
137.  The lipid mixture of claim 121, wherein R!, R?, R® and R* are the same.

138.  The lipid mixture of claim 137, wherein R', R?, R® and R* are oleoyl or

stearoyl.

139.  The lipid mixture of claim 138, wherein m and n are 3, where the one or
more phospholipids is DMPC or DSPC and the at least one additional lipid is present and is

cholesterol.

140. A lipid mixture comprising a mixture of one or more phospholipids, an N-
(w)-dicarboxylic acid-derivatized phosphatidyl ethanolamine, a targeting factor-modified
N-(w)-dicarboxylic acid-derivatized phosphatidyl ethanolamine, and, optionally, at least

one additional lipid,

wherein
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wherein R1,R2, R5 and R6 are each, independently, an
acyl group, mand p are, independently, an integer

w0 e@a0291690 10; and, wherein the m xture does nPECT/US2006/008650
conpri se a non-derivatized phosphati dyl ethanol am ne
or pol yethyl ene glycol, and wherein the targeting
ligand is not an intact antibody. 141 . The IiPid .
mi xt uttle W(o¢digamorse Gifreieay #izeh ehawhpldd ethspglamine s
addi tional |i.pid; i resent. 142. The lipid m xture of
cIainFTKTm?kﬁﬁ’ggpﬁu ia at |east one additional l'ipid
is cholesterol or a cholesterol derivative.143. The
| i pi d m xturedgt—e+& m 140, wherein the one or nore
phospholu@Lg§_% sel ected fromthe group consisting of
phosphat i dyl chqgl'i ne, phosphati de acid,
phosphatidylseﬂine d phosphatid| gl ycerol. 144. The
l'ipid m xture,gf i_my14 eid the -@Q@HOr nore
phospholipidsH%s g néﬂ?réghgwgigholﬁpﬁﬁﬁ 145. The
l'ipid mixture of cl&m 143, wherein the one ogndmore
phosphol i pids 1s a phosphatidyl choline. 146. The lipid

[)nh ﬁé%%%eﬁ%g %?4rgn#g@ W@%{i&ﬁ%ﬁ% %gﬁ%éwﬁ%g phP ﬁpehaﬁc?yl
ol S P A Tl R e

deriedtabdpidsphatidié editndlemste; eme addi tional lipid is
chol esterol or a cholesterol derivative. 149. The

lipid mxture of claim 148, .wherein the m xtur .
corpreran heppradige ﬂ&aé’solx&l%??ld g@tﬁg%ﬂs Lf%@?%re(t) anolamine
Er%#g%@ggg%ggﬁhgggerol, or DPPC and chol esterol. 150
e 11pl

m xture of claim 149, wherein the mixture
conpri ses DVMPC and chglesterol. 151. The lipid m xture
of claim 140,H PeirR"m and p are each independently,

an intqui_&§g_kg to 4.
O
I J
H2C——O~—P——O—CHZCHZ—H—C—(CHZ)p—COOH
OH

Formula 3 ,

wherein R!,R%, R’ and R® are each, independently, an acyl group,
m and p are, independently, an integer from 1 to 10; and,

wherein the mixture does not comprise a non-derivatized phosphatidyl

ethanolamine or polyethylene glycol, and wherein the targeting ligand is not an intact

antibody.

141.  The lipid mixture of claim 140, wherein the at least one additional lipid is

present.

142.  The lipid mixture of claim 141, wherein the at least one additional lipid is

cholesterol or a cholesterol derivative.
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152. The lipid mxture of claim 140, wherein mand p
are equal and are an integer from2 to 4. 153. The

WO @bdorsxt ure of claim 152, wherein mand p aPET/E/086/008650
and are 3. 154. The lipid m xture of claim 140,

wherein Rl1, R2, R5 and R6 are each, independently,
155. The

ol I, stearoyl., palmtoyl or myristoyl.
lipid rriﬁi‘%i‘pégxé?m@&a?ﬁl?ﬂml4Qmélleeﬁunthlébnandrrmlr@p}R%pM@ids is
seletted famithe @M RasRN: BE hE1Sane; 1p6. . The |ipid
m xture of claim 140% \A%ersgllﬁﬁldgﬁcflo % P Spgﬁﬁ‘i%cﬁre
phosphetidWeerine:md phasphatidylglycaiokt ur e of clai m 156, wher ein
Rl1, R2, R5 and R6 are ol eoyl or stearoyl. 158. The
wherein the targeting

ligigd mixt f. .claim 140,
| i gand i];hegié’?%g]ﬁ’g}ireﬁfﬁﬂlwogwéarﬁﬂb%ﬁ9n@pt mgregfhospholipids is a
neutral phefpotipid, folic acid, hyaluronic acid, a sugar

chain, and a fragnment of a nonoclonal antibody. 159.

Th o] 1 xfure of claim 158, wherein the targeting
i Sg#d i@eg]@cg@f’g@reforf simHd3 gwberpinabashsbi mgregfhospholipids is a

phosphaisfi&dling, folic acid, hyaluronic acid and a sugar
chain. 160. The lipid m xture according to claim 159,

wherein the targeting ligand is transferrin. 161. The
|i p#e mlke lipisl motwe df nigirh 048] whdrbGRs oG BiR Fglthggpho#%)ids is
o-for

DMP r$hP~1 S hol o-form but not in an a
1%?%%’eﬁ¢?%ioal)ﬁ§taure of claim 141, wherein Rl, R2,
R5 and R6 are ol eoyl or stearoyl, mand p are 3, the
onk4or Meﬁpﬁhﬂﬁﬂﬁ@bf&hﬂﬁlh:@@l\%" the at s
Lesd-€ast one additional Iipid I’s cho gﬁsetag?%fo%%adid?tﬁ’émlhpldls
presen rgeting ligand is transferrin. 163. A nethod of
making the lipid mxture of claim121, conprising the

St of THE Khinit e 0PRal] 1 FPIE: gggﬁ%@@ﬁf&?ﬁa@ﬁﬁ is cholesterol

N-%é -di carboxylic acid-deri
or a chplesieod dieiimativ@nd t he succini m dyl ester of an
N- (w) - di carboxylic aci dderivatized phosphati dyl
etshanol-amne, 164. thod of making the lipid
i 12‘? ur eﬁ{(;gf lipidl mirdiuseos claigifs, siharin the meixbe ofmpises MMPC and
choletthm] IDSPOLnd ksl AROS Mo B at t_gn
additional |ipid, tRe N_(% \%c{j&olésne?ol, or bﬁﬁ& and cﬁolesterol.

150.  The lipid mixture of claim 149, wherein the mixture comprises DMPC and

cholesterol.

I51.  The lipid mixture of claim 140, wherein m and p are each independently, an

integer from 2 to 4.

152.  The lipid mixture of claim 140, wherein m and p are equal and are an integer
from 2 to 4.

153.  The lipid mixture of claim 152, wherein m and p are equal and are 3.

154.  The lipid mixture of claim 140, wherein Rl, Rz, R’ and RS are each,

independently, oleoyl, stearoyl, palmitoyl or myristoyl.

155, The lipid mixture of claim 140, wherein R! and are R? are the same, and R®

and R® are the same.
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di carboxylic acid-derivatized phosphati dyl

et hanol am ne and the succinimdyl ester of an
wOR(eep9dsTar boxyl i ¢ aci d-derivati zed phosphat i PgT/US2006/008650

et hanol am ne. 165. A nethod of maeking the |ipid

m xture of claim 140, conprising the step of m xing

the one or nore phospholipids, the N-(w)-dicarboxylic

aci thoder Thealipid edx piosidiaim H0, wichanl @A, RE andR® bfehe same.

targeting factor-nodified N (w)-dicarboxylic

aci rivatized .phos tid et hanol.amnes166. (A

ot i of TR R CHEOR BT 6 MG B e B ARLRS ate oleoyl or
ste@@IPri sing the step of mxing the one or nore

phosphol i pids, the at |east one additional lipid, the

N-(wW - dicarboxylic acid-derivatized phosphati dyl

et haxdol ahielEpid pex ot driget4hgrheesin the-tangdiing kgand is selected from

- di bC.ac €- ihvatized phosphati,dyl
the B Al Ot PO R, S B T B e
fragnomp bt 8 mvgotlopdatiesdyconpri si ng one or nore
phosphol i pids, an N-(w)-dicarboxylic acid-derivatized
phosphat j dyl .et hanol aine, a succini m dyl ester of an
N- (WY- di @}gﬁwim@%ﬁ eigb 38, Sthercir thsiergpting heppd is selected from
the ' tel - , I.t1-onal
B e R o B g A5 aRTE P b2
phosphati dyl ethanolam ne is represented by Fornmula 1,
t hel ®uc cThv linid piixtase sacouting teecliey( 169, dihemitbtheyarigeting ligand is
tran@féh‘?ﬁ derivati zed phosphatidyl ethanolamne is
represented by Formula 2, wherein R1,R2, R3 and R4 are
each, independently, an acyl group, mand n are,
I ndiegendiet lipid ndnturedcegrling fowhih 160, Merednthe tMASRRIMs in a
the conposjtion does not conprise a non-derivatized
hd?iE‘HE"‘plﬂgtnPHWanétpﬁafﬁE}Pam ne or pol yethyl ene glycol. 168.
The |i posone-contai ni ng conposition of claim 167,
wheyrgei n ; eRsd it bige g5 b
16 Sl 6Q‘I’h eﬁ%?g%g (I)drlre -C o%i?dgfﬁﬁ%g ’ yélgnﬁ&grg}{t ’iIgh ﬂo ?ﬁ %Fa ?&ﬁ%}‘%ﬂgl o
steaphydy iand phaee 3tthe ens br moe Fudphdlipndslis DIMIPA of ®SPC, the at least one
hol est.erol, or a .cho] esterol derivyative. 170. The
addﬁoﬂglglbtﬂglsc%?egfeﬁqln@ndc@ﬁ%adﬁtm HeBE IFASFR®7, wher ei n
the one or nore phospholipid is selected fromthe
gr ogp. cosietidde edkiphaRnipal hihe s cldi® 121, comprising the step of

mixing the one or more phospholipids, the N-(w)-dicarboxylic acid-derivatized

phosphatidyl ethanolamine and the succinimidyl ester of an N-(w)-dicarboxylic acid-

derivatized phosphatidyl ethanolamine.

164. A method of making the lipid mixture of claim 122, comprising the step of
mixing the one or more phospholipids, the at least one additional lipid, the N-()-
dicarboxylic acid-derivatized phosphatidyl ethanolamine and the succinimidyl ester of an

N-(w)-dicarboxylic acid-derivatized phosphatidyl ethanolamine.

165. A method of making the lipid mixture of claim 140, comprising the step of
mixing the one or more phospholipids, the N-(w)-dicarboxylic acid-derivatized
phosphatidyl ethanolamine and the targeting factor-modified N-(o)-dicarboxylic acid-

derivatized phosphatidyl ethanolamine.

153



phosphati di ¢ acid, phosphati dyl seri ne and
phosphati dyl gl ycerol. 171. The |i posone-contai ni ng

W@ vpo%i1td on of claim 167, wherein the one or POI/ES2006/008650
phosphol i pids is a neutral phospholipid. 172. The
| i posone- contai ni ng conposition of claim170, wherein

t he, gne or r hospholipids is a
ph Oggé; at _g‘dp%?(g}zfﬁégmg 12 Lipi @lkﬁupi)sin‘}m'rm bHt, abmprigng the step of
mix§AFRR Nk b Mo rejn the one or nore
. plgosphol ipids Ts SWZ%EE@??@&@%MW@. lipidthe heo)-
icarbprodivreiddertvatinddyghos oIS &thaid19fine bal wherein .
N Rél Fo, R3 and Rare o eo?/l or stear gﬁme;t% %\Qgﬁag%ﬁ-modlﬁed
~(@)-dicgrBoyhe aerfglerivgizsd phospbntidyl ritngoeammosi t i on of
claim 173, wherein the at |east one additional lipid
I's py/esent; . I_posone.-.cont ai ni.ng conposition
of claim 1‘?85:'0%?%%‘;@ n’|“§a°§?“p8ﬂ8°%88|‘inw%iﬁ&ﬂlpPﬁomfzér comprising one
or nedve phetpbobipidgranadN-CHPHREIBL Plic 484-4Mad e Ll hatl -
. ILEosone-containin _qonpos?%%on o%ﬁ%#%?%P%y%?mﬁﬁgF%@Wﬂmn"w’
supqBRIpRlastnes ae Dinfsn)-&icarDBG canill-ddiblag sphAdabetBitblamine,
and,cgi?@qoﬁgﬁ}g@p eaStPCPgd($ﬁdnc‘lqol. sterol, or DPPC and ~
chol est8rol -~ £78! 894.i'BY5one- cont ai ni ng conposi tion
of claim 177, wherein the |iposones conprise DMPC and
chothestier ol . 179. The | i posone-cont ai ni ng conposition
of claim 167, wherein mand n are each independently,
an intﬁ%f{ from?2 to 4.180. The |iposone-containing
conposit NotP)etca e ic re-dentvetizddrphvspintidl ethsnoabiab is
and ang, Lkntdi5oe om2 to 4. 181. The
li posorgrr%- ccr)lnétaal n|(¥1r81fu?:%rq’]posi tion of claim 180, wherein
mand n are equal are 3. 182. The |i posone-contai ni ng
conposi tion of:Cctai-m'167, wherein RL, R2, R3 and R4
are each,gzi gndently, oleoyl, stearoyl, palmtoyl
or nyristoyl. 183. The |i posone-contai ning conposition
of claim 167, ereid RL and are R2 are the same, and

R3 and R4 ar eHgbh-Q)S-#EEO—CHZCHZ—N—y}—(CHz)m—COOH
H
OH

Formula 1

,and

the succinimidyl ester of the N-(o)-dicarboxylic acid-derivatized phosphatidyl
ethanolamine is represented by Formula 2,

R3/ o
4 O
SN o/ H i
0O P N O
/ o N n ~
HO N
(0] (0]
Formula 2 o

wherein R', R R® and R* are each, independently, an acyl group,
m and n are, independently, an integer from 1 to 10; and,

wherein the composition does not comprise a non-derivatized phosphatidyl
ethanolamine or polyethylene glycol.
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184. The | i posone-containing conposition of claim 167,
wherein R, R2, R3 and R4 are the sane. 185. The

wo p@esgnTed cont ai ni ng conposition of clai m 184, PUTESM®061008650
R, R, Rand R are ol eoyl or stearoyl. 186. The
| i posone- cont ai ni ng conposition of claim167, further

conmpRi SiAG lﬂoog&ln%s'-tc:b%ini dompddfioh! FRERNBETORh&H thE at least one

conmposi tion of claim 186, wherein the sol utton is an
addamueldisd sghraganbn or a m xture of an aqueous sol ution
and a water-m scible solvent. 188. A

PO AL AL COMROSI L ORI Sl 28, WhBRROHES: teast one
addMon) il GREHR MW bICoratdhetedRfdl MativaRd. phosphat i dyl
et hanol am ne, a targeting factor-nodified

N-(w) -di carboxylic acid-derivati zedé‘iagos]?ﬁ?ati dyl
et W&ol ahieinosara-conisiniag edmaositian qf eWhaER theqae or

ool Oehie Ml Sha 0 el bz
phodphtd?idicQeRl] pR2spheti GHstin® a2 GhédpRatidylgl@ebR CH2- N- C | |
-(CH2) mCOOH I HOH Forrmula 1 and the targeting

factor-nmpdified N -di carboxylic i.d- i yati zed

hosPnat e FPEPAOREHTHE CeBR e PP Tt TRy G aRe o
motd fHsSchligi i 5aREk Phésptbrgiicar boxyl ic aci dder | vati'zed

phosphat i dyl et hanolam ne;  and wherein the second

N- (w) - di car boxyl i c acid-derivatized phosphati dyl
et hERRo| afdmiépdssmeepntssning eempesitiay phalansl 70, péeksinthe one or

mog\e)rlp&%?holﬁ%icﬁsqgaIlggos%ﬁlgtic?ﬁ%’lin«gndependem ly, an acyl

173.  The liposome-containing composition of claim 172, wherein the one or

more phospholipids is DMPC, DSPC, POPC or DPPC.

174.  The liposome-containing composition of claim 173, wherein R!,R? R®and

R* are oleoyl or stearoyl, and m and n are 3.

175.  The liposome-containing composition of claim 173, wherein the at least one

additional lipid is present.

176.  The liposome-containing composition of claim 175, the at least one

additional lipid is cholesterol or a cholesterol derivative.

177. The liposome-containing composition of claim 176, wherein the liposomes
comprise DMPC and cholesterol, DSPC and cholesterol, POPC and cholesterol, or DPPC

and cholesterol.

178.  The liposome-containing composition of claim 177, wherein the liposomes

comprise DMPC and cholesterol.

179. The liposome-containing composition of claim 167, wherein m and n are

each independently, an integer from 2 to 4.

155



mand p are, independently, an integer from1l to 10;

and, wherein the conposition does not conprise a
wmorvetigrisyat i zed phosphati dyl et hanol am ne or PCT/US2006/008650

pol yet hyl ene glycol, and wherein the targeting |igand

IS not an intact antibody. 189. The

| i posome- cont ai ni ng conposi tion of claim 188, wherein

t hel&t | Ehskpasaecaguaiaining apmpospiich ¢fclgmeldhwheddOm dfiden are

. - ¢ lNi cpnposition of claim 189, wherein
aﬁ?kgﬁgggﬁgggg%%ﬁ@hg%g??Tonal lipid is cholesterol or a

chol esterol derivative. 191. The |i posone-containing

confiisi t Thalipdsomeaiontali@By coiipssitidh éM2aiBNES0Q WhdRYi€m and n are

pﬂos holipids is selected fromthe group consisting of
CQUgh¥Ephat i dyl chol i ne, phosphati de acid,

phosphati dyl seri ne and phosphati dyl gl ycerol .192. The

| i ppso TeTROMIAb Al BnEAIRO %brgg&ﬁ‘ti&f offélﬁm@%e%}?ke)}{{ R? and
, the one or nore phospholTpi IS a neutra o
R” yhesph mdeperdientlg Dlecphestdargd spmimitopirdr anyristayl.conposi t i on

of claim 191, wherein the one or nore phospholipids is

ap p idyl chalinge. .194, The.li ome- cont ai ni ng

conpgar t Pt EbeSRR o RRiua omiiion CRISETLS P bR and are B2
are fHeaaplephidR Ugnd B* VG saBRPC, POPC or DPPC. 195. The

| i posone-contai ni ng conposition of claim193, wherein

t he, at I%ast one additional lipid is present. 196.1TQe 3

| i po¥onmel ROHOSPHeIREESHRS SPHPesHiaw of dlaimm 679 wheraieRaR”, R’ and
R dr8asisane additional lipid is cholesterol or a

chol esterol derivative. 197. The |i posone-containing

conposition of claim196, wherein the |iposones

co Rg‘ﬁ- s eTipNiOsamd-cohimsg esrnpgsitRBRE chrint Hoivdsteat RI, R%, R and
]nyCPFOa dE%hoI sterol, or DPPC and chol esterol. 198.

;¥3861VE%% %¥9y0ntaining conposition of claim 197,

wherein the |iposonmes conpri se DMPC and chol esterol.

199186TheTld 18 Oe-coRRAIAAE B SAIRASIlAM 17, flrtleMtdBfhising a
wherein mand p are each i ndependently, an integer
solyjo8m 2 to 4.

187.  The liposome-containing composition of claim 186, wherein the solution is

an aqueous solution or a mixture of an aqueous solution and a water-miscible solvent.

188. A liposome-containing composition comprising liposomes comprising one

or more phospholipids, an N-(w)-dicarboxylic acid-derivatized phosphatidyl ethanolamine,

3

a targeting factor-modified N-(w)-dicarboxylic acid-derivatized phosphatidyl ethanolamine

and, optionally, at least one additional lipid,

wherein

the N-(»)-dicarboxylic acid-derivatized phosphatidyl ethanolamine is

represented by Formula 1,
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200. The I|iposone-containing conposition of claim 188,
wherein mand p are equal and are an integer from2 to
W@ 2008099169 The | i posomne- cont ai ni ng comnposi ti on PET/TEB06008650
200, wherein mand p are equal are 3. 202. The
| i posome- contai ni ng conposition of claim 188, wherein
Rl, R2, R5 and R6 are each, independently, ol eoyl,
stearoyl, pal m.Coyd—8t nyristoyl. 203. The
| i posorme- go%%)a_i i,ng conposition of claim 188, wherein
Rl and are are the sanme, and R5 and R6 are the
sane. 204. The | :‘posoﬁe- cont ai ni ng %Jorrposi tion of claim
188, wherein Rle¢ R, pRYy ang, Ro-ajecthg, sapBon 205. The
| i posome- cont ai ni ng ¢onposi tion if claim 188, wherein
RL, R2, R ang.Rf are%8leoyl or stearoyl. 206. ;Jhe
| i posome- contam ng conposition of claim 188, wherein

cortop Hriiefort-HRRtamTE) Al i HionSuhPe phosphatiay
ethﬁfbilaﬁiming c g%%es %le%leg@‘fmgﬁﬁ g%rﬁl i@ PP tecBhd N—@%Eﬁrﬁ%ﬁg facid—

ant | body. I poSome- cont al ni ng conposi ti on

dervh@zah (O6phatikd gl ethanoldweine;zeamget i ng 1igand is sel ected
fromthe group consisting of transferrin, folic acid,

hyal uroni ¢ aci d a.sugar chai 208. The X .

11 pleRe. e fcapd ?ﬂ§»>c%}ﬁﬁ3§wwﬁldgéeabwaa?@toap@t@w}ﬁthaﬂolamme
is r%ﬁ@seni@a%qio@mhﬁes,t argeting ligand is transferrin. 209.

he i poSone-contam ng conposition according to claim

208, wherein the transferrin is in a holo-form but not

in an apo-f or lC21@—Rhe | i posonme- cont ai ni ng

corrposit'g)_rl_ﬁ?j_ l,ai m 194, wherein Rl, R2, R5 and R6

are ol eo&l or s l_etaroyl, the at | east one additional

lipidis present and ¢s chol esterol, @nd the targeting

ligand is transferrin 211. The |i posppme-cont ai ni ng

conposi tion oflet=PnT R mNhreCoteHar—GRPi
phosphol i pids is DMPQ or DSPC. 2127 The |

| i posonme- comdnaiiadi NQ col_g‘posi tion of claim 188, further
conprising a

wherein R}, R?, R® and R° are each, independently, an acyl group,

m and p are, independently, an integer from 1 to 10; and,

wherein the composition does not comprise a non-derivatized phosphatidyl
ethanolamine or polyethylene glycol, and wherein the targeting ligand is not an intact

antibody.

189. The liposome-containing composition of claim 188, wherein the at least one

additional lipid is present.

190. The liposome-containing composition of claim 189, wherein the at least one

additional lipid is cholesterol or a cholesterol derivative.

191.  The liposome-containing composition of claim 188, wherein the one or
more phospholipids is selected from the group consisting of phosphatidylcholine,

phosphatidic acid, phosphatidylserine and phosphatidylglycerol.
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solutin. 213. The |iposone-containing conposition of
claim 212, wherein the solution is an agueous sol ution
wW@eo00a/0961%4 ur e of an aqueous sol ution and a PCT/US2006/008650

wat er - m sci bl e sol vent. 214. The |i posone-contai ni ng
conposition of claim189, wherein Rl, R2, R5 and R6

are ol eoyl or stearoyl, the one or nore phospholi pids

i s DKPC Bire I8RGmetdostaating eanposiiive @thdaitri tB8aklwhergm the one or

t|ng ligand is

.and the ta
moferlg’ﬁé}%@:f dﬁ‘%igeuqﬁ%@h?sipég Biffe- cont ai ni ng conposi ti on
of any one of clains 167, 168, 173, 188, 189 or 194

furtgser TRMBEdseMBGoRtaEtiHE cordpdbitiok 6 claim 191, wherein the one or
| i posone-cont ai ni ng conposi tion accordi ng fo claim

mogejHospitpdipaisas & pkosphaigdylehodine.ant i cancer agent. 217. The
| i posome- cont ai ni ng conposition according to claim

21 51 94\’\’h eﬁ% lgkfotsgﬁlecyoﬂguﬂlﬁ% & %fés?tﬁo%&fcl%{:nug% %%Tenlir ﬁl]% one or

| i posome- cont ar ni on accor to'C

mo&.];ﬁ].os;vm;)&isns DMP(dr]DSPC,SP@P@@pDIPPQHEf ase | inhibitor.
219. The |iposome-containing conposition according to

clajm?2 wherein the .topoi sonerase |, inhibitor is
t opiaﬁgec AP PSP HOBEHNE SORPOSTHRY T4 Pabhks edhteat hesgleast one

ad BRARPE)HIiOPre@GHOr ding to claim 215, wherein the drug
|s a vinca al kal oid. 221. The |i posone-contai ni ng

osition according to claim220, wherein the vinca
k 6oi dThsslindsamerooniaiming oombositée ofeslaivi S treos llevet, one

d 222. Th
adﬁﬁ&ﬁpfiéré'léé%i%l%ﬁenf&rnogf RO ui ng to ol ai m

215, wherein the drug is a nucleic acid. 223. The
I i pt9$70 neleaa]ﬁ;tcabmiem@nwmngJ sorhpesiti@cefyladhnipd, Whefeﬁﬁ the liposomes

rei nucl eic acid i s an antisen
cona?r}sa &\:mg Elcé%legﬁro DSRG gqul-r@holmol PRPC and cholesterol or DPPC
and dHBRSRAE- cont ai ni ng conposition according to claim
15, wherein the drug is a platinum conpound. 225. The
| i posone-contai ni ng conposition according to claim
2241 98nhefled Ipashee-containing composition of claim 197, wherein the liposomes

comprise DMPC and cholesterol.

199.  The liposome-containing composition of claim 188, wherein m and p are

each independently, an integer from 2 to 4.

200.  The liposome-containing composition of claim 188, wherein m and p are

equal and are an integer from 2 to 4.

201.  The liposome-containing composition of claim 200, wherein m and p are

equal are 3.

202.  The liposome-containing composition of claim 188, wherein R}, R?, R® and

RS are each, independently, oleoyl, stearoyl, palmitoyl or myristoyl.

203.  The liposome-containing composition of claim 188, wherein R' and are R?

q
are the same, and R” and RS are the same.
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pl ati num conpound is biplatin, cisplatin, carboplatin,
ormapl atin, oxaliplatin, zeniplatin, enloplatin,
WO owapdEsd n or spiroplatin. 226. The PCT/US2006/008650
| i posome- contai ni ng conposition according to claim
225, wherein the platinumconmpound is oxaliplatin.227.
The |i posone-contai ni ng conposition according to claim
226204nheFled Iposwimercoptapseg tompdeitiat of caist 188 evherein R', R% R’ and
R6ad itional lipid is cholesterol or a chol esterol
e EMYe. 228. The Ii posone-contai ning conposition
according to claim227, wherein the at |east one or
nor 205 hos R dspind-dositailREc Ship d8iRin 0f%28m 1148 wherein R', R?, R’ and
¢ | 1 posonme-cont ai ning conposition according to claim
R” grppleoyher é¢aioYlhe one or nore phospholipids is a
neutral phospholipid. 230. The |i posone-contai ni ng
co i ti . r.dj . t. i m. 9 i ; .
T P e RONERERE oAt Eh AR SRIET Pyl wiBEy i Gorectine
ligamlad sd¢otedfromnthagobp cesdieinglof dansfesin, Yedic a2a1 hydlanic acid, a
i osome-c?_nt ai ni ng conposition according to claim
suggbgait,3ad aifirepgat gRo aed¥hol i pids is a
phosphati dyl chol i ne. 232. The |i posone-cont ai ni ng
Compsi t TRISS6RoRthitifs EbibdBiRabof MBI £36) wiBfin the targeting
concentration of oxaliplatin is fromabout 0.1 ng/m
ligang ingadestecRBomuiterirowp consstingef tiapfemine fol23®id, Riyeluronic acid and a
| | posome- cont ai ni ng conposition according to claim
Sugﬁrl(gl,a%}/\her ein the drug is an al kylating agent. 234. The
| i posone-contai ning conposition according to claim
2152080 eTkd Hpdsbeiedborghinifg dorhpositi®taccddng tbhgaim 206, wherein the
ILpo%one-containjng conmposition according to claim
targeig ligpnd i§it3nsiR@iNdr ug i s a metabol i ¢ ant agoni st. 236.
The |i posone-contai ni ng conposition according to claim
21509Mhefgd ﬁp&saﬁle%’oﬂ&iﬁiﬁ% B8 ASN:ti St ARBE iAo LB 0B, wherein the
237. The |1 posome-contal hi ng conposition according to
transfeaiimis2in %, holhréarei buttnoeinhnuapoiferma. hor none t her apy dr ug.

210.  The liposome-containing composition of claim 194, wherein R', R% R® and
R® are oleoyl or stearoyl, the at least one additional lipid is present and is cholesterol, and

the targeting ligand is transferrin.

211.  The liposome-containing composition of claim 210, wherein the one or

more phospholipids is DMPC or DSPC.

212.  The liposome-containing composition of claim 188, further comprising a

solutin.

213.  The liposome-containing composition of claim 212, wherein the solution is

an aqueous solution or a mixture of an aqueous solution and a water-miscible solvent.

214.  The liposome-containing composition of claim 189, wherein R', R?, R® and
R’ are oleoyl or stearoyl, the one or more phospholipids is DMPC or DSPC, the at least one

additional lipid cholesterol, and the targeting ligand is transferrin.
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238. The |iposome-containing conposition according to

claim 215, wherein the drug is a nol ecul ar target
wa@ewg/0288 The |iposonme-contai ni ng conposi t i oNPCT/US2006/008650

according to claim 226, wherein the oxaliplatinis

di ssol ved in an aqueous solution of a sugar sel ected

fromthe group consisting of trehal ose, naltose,

suclss e, Thealiioseme-coannusecompositidnal f,angloyie ef oleinanth7, 168, 173,

d rose. . 240. The.liposone-containing conposition
188a§§’(§o?ldf%gfuf%erc‘?°él?ﬁﬂsﬁga, TRerei n, when present, the

targeting ligand is transferrin. 241. The

| | pOSO MET IO b e S n GATARO 8d rhjb A AL il il AlSMyvherein the

215, wherein the one or nore phospholipid is DVPC or
drupsro, anlitandepagend, where present, R5 and R6 are ol eoyl

or stearoyl, mand, where present, p are 3, the at

l e 0 ditiaonal. |i.pi where present., s .

char dot ef i TSR tiRe ot RESERL o qdim 215, wherein the
drug & peftbtagicl drgand, where present, is transferrin. 242.

The |i posone-contai ni ng conposition of claim 239,

wherein the sugar is at a concentration of from about .

1 t4lSabolie BRAPBIErOBINNIRE GARPISIQR) accoulimg tpyrdaim 215, wherein the
dm%g%?ggbﬁg&tsgi Hidigonposi tion of any one of clains

67, 168, 173, 188, 189 or 194, further conprising a
| abel ed conmpound. 244. The |i posone-contai ni ng
conpl@si t TlmlipdsonleaiontaiBg covhpesaion acherdinghtol dadmciBpwhexgin the

comprises. a.radi ol sqtopic.npiety. 245. A nethod of
tOP%%F{ﬁsﬁlggmnﬁsésgﬂ%&g%ﬁtoéiuﬁ?%ﬁca onposi tion claim215,
conprising the steps of a) mixing the one or nore
phasyghol T Hpdsopied®ntadiifly thiapdditior) acdb@iaidiexdinc215, wherein the
aci dderivati zed phosphati dyl ethanol am ne and, where
drug s winea alkpleid ycci ni mi dyl ester of an
N- (w) -di carboxylic acid-derivatized phosphati dyl
N (ol o oo oA o B R i ko i 220, wherein the
vinet dibaloldasiviveristarg yvinbptstion aidlgyrosihe vénrpdismentipoibiheast
. one additional lipid, to forma lipid mxture; and b)
VINgHEHhg a drag to the lipid mixture formed in step (a);
and, c) formng a |iposone containing conposition.?246.

AI r@lﬁgg@é lipassiecohénihg BOSHEERE SIPHcaidM NS FARPPIS, tvherkin the
clalm )
drug is a nucleic acid.

223.  The liposome-containing composition according to claim 222, wherein the

nucleic acid is an antisense oligonucleotide or a ribozyme.

224. The liposome-containing composition according to claim 215, wherein the

drug is a platinum compound.

225. The liposome-containing composition according to claim 224, wherein the
platinum compound is biplatin, cisplatin, carboplatin, ormaplatin, oxaliplatin, zeniplatin,

enloplatin, lobaplatin or spiroplatin.

226. The liposome-containing composition according to claim 225, wherein the

platinum compound is oxaliplatin.
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conprising the steps of a) mxing the one or nore

phospholipid |ipids, and the N (w)-dicarboxylic
w@eiodaierisyvat i zed phosphati dyl et hanol am ne andPCTAI82086/008650

present, the succinimdyl ester of an

N- (w) - di car boxylic acid-derivatized phosphati dyl

et hanol am ne or the targeting-factor nodified

N- (38)- di Beer lpsgmeconieindee eampasitiachcpbrdshiatciady 226, wherein,

t ] i [ .l where presen t he, at ..

LR, P Aeq Pl B B o R ol T el v

and b) adding a | abel ed conpound to the lipid m xture

f or2zad iThaslilmsoma)conta)ni{l]g)gdﬁu?gita)&al dcp@ﬁﬁ@o@ﬁﬂﬁ&%l WHerein the

conposi tion. 247. A method of naking the
at lgastyge st s Rhatrie Hedds RBEEG of BRP6t cl ai m 188,

conprising the steps of a) mxing the one or nore

Phosphol TR iHosofBRohtalithe rsRsREVACEGraffd el 13t &6,

phosphat i dﬁgﬁsghangl gm' nge zfrilgcrst %‘ytcar gg{gl ng% 27, bfEin the
onefog gnase phasghéligids -anepird] gasptmtipid.c aci dderi vati zed

phosphati dyl ethanol am ne and, optionally, at |east

on ddi i | lipid, .to forma.lipid.mxture; d .
2 V. <o BRonsRpfanife O figmhte b il yhbein
whédnathéripodolneasaipeise® Mt addHicte] GHIAPASilipi PR-chd’Sterol BE a cholesterol

method of claim 247, wherein the mxing step (a) is

deriya¥¥or med in the presence of an organic sol vent. 249.
The nethod of claim 247, wherein the solvent in step

(b)23i1s afhqu}bgeﬁi%—c%ﬁﬂa?nﬁg%%ﬁosﬁiﬂ Q&E&rdﬁqu% c ?ﬁ;\{vﬁ%rgin the

sol ution an wat er - sol vent.
oneef neiraplospUdlipidhsraghosshiatidyichdlirsonpr i ses soni cati on or
stirring. 251. The nethod of claim 247, wherein step
(b),,60 i ses _extrusion. 252. The net hod of . cl gj.,m 245, .
wh22er e ERse L Rine forns bR e Brelin 20 Fligein the
conbé&tiaties 8Néxaliphutinih &ofLAYMRE0 O fm@hRidhRe 25 W2he iithid the
step (a) the succinimdyl ester of an N

lipogqe-di car boxyl i ¢ aci d- derivati zed phosphati dyl
et hanol am ne is present. 254. The nethod of claim 252,

wheysgi n iy lﬁ)tog&ng—%mtanﬁné %n%tsit{b% afcec?rtdﬂ{g'tg%gaiilgliﬁ% wherein the

drug is an alkylating agent.

234.  The liposome-containing composition according to claim 215, wherein the

drug is a taxanes.

235.  The liposome-containing composition according to claim 215, wherein the

drug is a metabolic antagonist.

236.  The liposome-containing composition according to claim 215, wherein the

drug is an antitumour antibiotic.

237.  The liposome-containing composition according to claim 215, wherein the

drug is a hormone therapy drug.

238.  The liposome-containing composition according to claim 215, wherein the

drug is a molecular target drug.
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N-(w) -di carboxylic acid-derivatized phosphati dyl
et hanol am ne i s present.
WO 2006/099169 PCT/US2006/008650

239.  The liposome-containing composition according to claim 226, wherein the
oxaliplatin is dissolved in an aqueous solution of a sugar selected from the group consisting

of trehalose, maltose, sucrose, lactose, mannose, mannitol, glycerol and dextrose.

240. The liposome-containing composition according to claim 215, wherein,

when present, the targeting ligand is transferrin.

241.  The liposome-containing composition according to claim 215, wherein the
one or more phospholipid is DMPC or DSPC, R!, R? and, where present, R’ and R® are
oleoyl or stearoyl, m and, where present, p are 3, the at least one additional lipid, where
present, is cholesterol, the drug is oxaliplatin, and the targeting ligand, where present, is

transferrin.

242.  The liposome-containing composition of claim 239, wherein the sugar is at a

concentration of from about 1 to about 20% percent sugar (v/v).

243.  The liposome-containing composition of any one of claims 167, 168, 173,

188, 189 or 194, further comprising a labeled compound.

244,  The liposome-containing composition of claim 243, wherein the labeled

compound comprises a radioisotopic moiety.

245. A method of making the liposome-containing composition claim 215,

comprising the steps of

a) mixing the one or more phospholipid lipids, and the N-(w)-dicarboxylic acid-

derivatized phosphatidyl ethanolamine and,

where present, the succinimidyl ester of an N-(w)-dicarboxylic acid-derivatized
phosphatidyl ethanolamine or targeting-factor modified N-(w)-dicarboxylic acid-
derivatized phosphatidyl ethanolamine, and, optionally, where present, at least one

additional lipid, to form a lipid mixture; and
b) adding a drug to the lipid mixture formed in step (a); and,

¢) forming a liposome containing composition.
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246. A method of making the liposome-containing composition claim 243,

comprising the steps of

a) mixing the one or more phospholipid lipids, and the N-(@)-dicarboxylic acid-

derivatized phosphatidy! ethanolamine and,

where present, the succinimidy! ester of an N-(o)-dicarboxylic acid-derivatized
phosphatidyl ethanolamine or the targeting-factor modified N-(w)-dicarboxylic acid-
derivatized phosphatidyl ethanolamine, and, optionally, where present, the at least one

additional lipid, to form a lipid mixture; and
b) adding a labeled compound to the lipid mixture formed in step (a).
¢) forming a liposome containing composition.

247. A method of making the liposome-containing composition of claim 188,

comprising the steps of

a) mixing the one or more phospholipids, the N-(w)-dicarboxylic acid-derivatized
phosphatidyl ethanolamine and the targeting factor-modified N-(m)-dicarboxylic acid-
derivatized phosphatidy! ethanolamine and, optionally, at least one additional lipid, to form

a lipid mixture; and

b) adding solvent to the mixture formed in step (a) to form a liposome-containing

composition.

248. The method of claim 247, wherein the mixing step (a) is performed in the

presence of an organic solvent.

249.  The method of claim 247, wherein the solvent in step (b) 1s an aqueous

solution or a mixture of aqueous solution and a water-miscible solvent.
250. The method of claim 247, wherein step (b) comprises sonication or stirring.
251.  The method of claim 247, wherein step (b) comprises extrusion.

252. The method of claim 245, wherein in step (a) the at least one additional lipid

is present.
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253.  The method of claim 252, wherein in step (2) the succinimidyl ester of an N-

(o)-dicarboxylic acid-derivatized phosphatidyl ethanolamine is present.

254, The method of claim 252, wherein in step (a) the targeting factor-modified

N-(0)-dicarboxylic acid-derivatized phosphatidyl ethanolamine is present.

164



